
 
 

1 
 

 

 

Firm Ecologies: Life Science and Video Game Industries 

in Liverpool 

 

 

Thesis submitted in accordance with the requirements of the University of Liverpool 

for the degree of Doctor in Philosophy by Dane Kevan Anderton. 

 

September 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2 
 

Abstract  

 

This research examines the life science and video games industries in Liverpool. Previous 

research on agglomerations and cities tends to focus on epicentres or high concentration 

places such as Silicon Valley or global cities such as London and Tokyo, neglecting the 

northern post-industrial cities such as Liverpool, Leeds or Newcastle. Equally, many studies 

tend to focus in on one particular industry, whereas this research examines two key 

knowledge economy sectors in one place. Petilis (2012) argues that the cluster literature 

has become overemphasised and lacks analytical ability in the investigation of smaller firms 

and highly diverse concentrations of activity. An alternative ecological perspective is used in 

this thesis, which is considered more reflexive and flexible to the composition of the 

agglomerations seen outside the epicentres of the global economy.  

 

Using the heterarchical approach, as outlined by Grabher (2001), this research investigates 

the emergence and organisation of Liverpool’s life science and video game industries. It 

reveals the changing composition of the industries in Liverpool and how firms are 

connected into wider production networks beyond Liverpool. Finally, the research analyses 

how the two industries are situated in the anatomy of the city. The key findings are 

generated from a mixed methodology utilizing qualitative semi-structure interviews with 

owner-managers, industry informants and supporting institutions. Secondary quantitative 

data has been used gathered from annual reports, company websites, industry association 

and office for national statistics. 

 

Firstly, it is argued that the two industries emerged in Liverpool under different conditions 

and are on different trajectories, conditioned by local events and global mechanisms in the 

wider industry. Such trajectories have aided the rise or the fall of various structures and 

institutions within the city of Liverpool. This has resulted in a life science industry that 

resembles an institutionally thick anatomy and a video games industry that resembles an 

institutionally thin anatomy. Secondly, key findings regarding the organisation and 

connections beyond Liverpool highlight the fact that both industries show a lack of internal 

connectivity within the ecology and depend significantly on their external connections for 

inputs in production. For the life sciences this is exacerbated with the high level of product 

diversity between firms decreasing the likelihood of potential internal connectivity in 

production or joint resource utilization between firms. Thus firms rely on their external 
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connections for finance and resources in order to further the production of their products 

through licensing and merger and acquisition agreements. Thirdly, the video games 

industry has gained greater autonomy over production analogues to that of the industry 

norm. For the life sciences, the rigidity in the generic business model is reinforced by the 

high levels of regulation and intellectual property protections and reduces the ability of 

some smaller firms to complete a product. Overall, we see two key knowledge economy 

sectors emerging with changing degrees of functionality as a result of global changes in the 

industry and the development of institutional infrastructures around these two sectors.  
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Chapter One 

1.0 Introduction  

 

This research emerges from two interrelated concerns. First, is the need for further 

understanding of agglomeration activities by social scientists. Secondly, how key 

industries in a knowledge based economy are situated within cities. The research 

will focus on the city of Liverpool, a northern English city. Most of the existing 

research on agglomerations and cities tends to focus on epicentres or high 

concentration places such as Silicon Valley (Kleppers, 2010) or global cities such as 

London and Tokyo (Sassen, 2006a), neglecting the northern post-industrial cities 

such as Liverpool, Leeds or Newcastle (Southern, 1999). The City of Liverpool has 

seen a profound transformation in its economy and physical appearance. This thesis 

will focus on two industries that have historical roots in Liverpool and have been a 

part of a knowledge economy framework development over the last decade. These 

will be the Life Science and Video Game industries. Alongside the growth in the 

agglomeration literature, social scientists have also drawn attention towards both 

creative and life science industries as archetypes of industries that tend to 

agglomerate (Scott, 2000; Cooke, 2004a, 2004b; Hartley, 2005; Storper and 

Venables, 2004; Moodyson et al, 2008; Stark, 2009).  

 

Economic geographers and business strategists have particularly focused on the 

agglomeration of activities and strategic organisation of firms and production 

respectively (Porter, 1990, Markusen, 1996, Pitelis, 2012). The key questions this 

research aims to contribute, goes towards understanding why particular industries 

agglomerate and how they have come to exist in particular places that are not 

global hubs or nodes in a global economy (Sassen, 2006a; Dicken, 2011). Building on 

critiques of existing works, there is an area of concern regarding the connectivity of 

economic activity beyond its local environments. Equally however, there is also a 

concern with how firms are embedded or situated within the broad context of 

space and place (Martin and Sunley, 2003). Fundamentally, the research seeks to 
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answer broader questions on how firms, networks of firms and production systems 

are organised and integrated into the global economy (Bathelt and Glückler, 2011). 

There is also much more emphasis on the interdisciplinary cross over between 

Economic Geography, Strategic Management, Entrepreneurship and International 

Business. This research aims to explore some of those crossovers through the use of 

an ecological perceptive built upon work in economic geography, entrepreneurship 

and strategic management.   

 

A traditional starting point into investigating an agglomeration would be to look at 

cluster approaches as reinvigorated by the work of Porter (1990, 1998, 2000). Work 

on cluster-type forms is not new, as the work of Alfred Marshall (1920) formally 

addresses the benefits of the co-location of industries and related industries and 

the then chosen location of cities having ‘something in the air’. Markusen (1996) 

proposed several industrial district typologies coining the well know phrase ‘sticky 

places in slippery spaces’. Other contributions include Enright (1996), Sabel (1989), 

Saxenian (1994), Gordon and McCann (2000), Maskell (2001), Bell et al (2009) and 

Matthews (2010).  The cluster approach has been widely used in academia but has 

gained further traction through its adoption by policy-makers as both a theory and 

method. However, many studies using cluster approaches have been increasingly 

criticised (Martin & Sunley, 2003; Pitelis, 2012) in particular, for their focus on local 

connections to the neglect of extra-local networks and their inability to explain and 

incorporate entrepreneurial activity, particularly small firm start-ups into the cluster 

processes. Malmberg (2003) and Malmberg and Power (2006) have argued that 

clusters suffer from conceptual confusion and the notion of geographical elasticity 

has proven difficult to conceptualise making analytical boundaries fuzzy and 

blurred. Further Pitelis (2012:1359) argues that the conceptual foundations of 

clusters has remained weak due to the theoretical perception of absolute 

advantage rather than a comparison with other forms of governance based 

frameworks of economic organisation. Overall, the cluster literature has failed to 

incorporate concepts from strategy and entrepreneurship’s disciplines to explain 

emergence, evolution and co-evolution of clusters (Pitelis, 2012). However, there 

are new publications on clusters from an evolutionary economic geography 
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perspective (De Vann et al, 2013; Balland et al, 2013; Boschma and Hartog, 2014). 

This work has been predominantly longitudinal and quantitative in approach.  

 

Research on cultural industries has revealed the predication of local clusters on 

extra-local connections (Coe & Johns, 2004). In the life sciences industry, firms tend 

to geographically cluster in a minority of locations. They have been argued to be 

evolutionarily constrained or enhanced by historical, geographical and institutional 

conditions at multiple scales (Gertler and Vinodrai, 2009, Goddard et al, 2012). 

Although the cluster literature is vast, covering many cities around the world, 

current research still overlooks many regions of the UK and in particular northern 

cities such as Liverpool (especially in regards to life sciences). There are still many 

questions to be asked about how a small northern English city hosts and supports a 

life science agglomeration and how these firms connect into wider production 

network. Work on creative industries, beyond the first tier cities such as London 

and Paris, is increasing with Scott’s (2006a, 2006b, 2010) study on the cultural 

economy in Los Angeles and the Lake District, Coe (2001) and Coe and Johns (2004) 

work on the film and television industry in Vancouver, and Johns (2004, 2010) 

investigation into the film and television industry in Manchester. This research will 

focus on two under researched areas in regards to creative industries and cities. 

First is the limited study of local video game agglomerations and second is the study 

of such agglomerations in cities such as Liverpool. However, as the next section will 

outline, this thesis is using an ecological perspective to analyse the agglomeration 

of both industries in Liverpool, following the heterarchy framework developed by 

Grabher (2001).  

1.1 Firm Ecologies  

 

An ecological perspective, using a heterarchy framework (Grabher, 2001),  is 

applied in this thesis to overcome many of the issues and critiques levelled at 

cluster theory and the exclusivity of more recent work on entrepreneurial 

ecosystems (Mason, 2010, Mason and Brown, 2013). Chapter Two engages in some 



 
 

15 
 

of these debates in more depth outlining further critique of cluster literature from 

above, but also debating the exclusivity of entrepreneurial ecosystems to new start-

up firms and high growth firms. The heterarchy outlines five basic features for 

investigation in firm ecologies: diversity, rivalry, tags, project and reflexivity. All 

factors are examined further in Chapter Two and applied in Chapters Four and Five. 

Toulmin (1990:194) effectively summarises the use an ecological perspective 

stating; 

 

‘Once we being to think in ecological terms, we shall soon learn that every 

niche or habitat is one of its own kind, and that its demands call for a careful 

eye to its particular, local, and timely circumstances. The Newtonian view 

encouraged hierarchy and rigidity, standardisation and uniformity: an 

ecological perspective emphasises, rather, differentiation and diversity, 

equity and adaptability’  

 

Tsoukas and Dooley (2011) argue that the post war intellectual, social and 

technological developments have made it increasingly possible to challenge the 

reductionism involved in the Newtonian ideal within the study of organisation. 

Hence, referring back to Toulmin (1990), Tsoukas and Dooley (2011) argue that we 

can articulate what he calls an ‘ecological style’ of thinking which embraces 

complexity and inclusivity by reinstating the importance of the particular, local and 

the timely. Furthermore, Hayles (1991, 1999) argues that the ecological style 

includes connectivity, recursive patterns of communication, feedback, non-linearity, 

emergence, ineffability and becoming.  

 

The ecological perspective is in alignment with the relational approach that forms 

the basis of the theoretical framework. An ecological perspective argues the need 

to understand our observations as crucially shaped by initial conditions and path 

dependent processes (Tsoukas and Dooley, 2011). Two of the three core relational 

factors are contextuality and path dependence which are both synonymous with 

ecological investigations of organisations whether they be the individual firm, the 

place itself and collections of firms in a particular place. Equally valid is the use of 
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contingency from the relational framework to compliment the fact that outside 

influences are just as important to the development or emergence of ecological 

processes.  

 

Therefore, the ecological perspective underpinned with a heterarchy framework 

has the ability to overcome two key drawbacks in the study of agglomeration and 

organisations within them. Firstly, cluster theory which neglects the role of smaller 

firms and start-ups as well as extra-local connectivity. Secondly, entrepreneurial 

ecosystems theory privileges start up and high growth firms, neglecting any other 

type of firm that may co-exist in a particular location. This thesis argues that an 

ecological perspective is holistic in the analysis of an agglomeration of two separate 

industries in one place with limited existing data suggesting a plethora of 

organisational forms in existence. The perspective itself is adaptive and embraces 

the complexity needed with multiple factors and processes in action.   

1.2 Liverpool Context 

 

Liverpool is a UK city steeped in over 800 years of history, established as a borough 

in 1207 by King John. Its role as a port city has been through various stages of 

fortune, decline and renewal (Kermode et al, 2006, Belchem, 2006). Without 

disregarding its historical context, this thesis will be focusing on the city of Liverpool 

and in particular, the events of the last decade to varying degrees in relation to the 

two industries. Between 2000 and 2006 Liverpool city was in receipt of European 

Union (EU) Objective One funding worth £2 Billion (NWUA, 2013). The objective 

was titled ‘Realising the Knowledge Economy’ which focused EU development 

funding towards economic regeneration projects and also to aid  stimulation of 

economic growth, labour market development and the regeneration of social areas 

of greatest need. As part of the strategy towards realising the knowledge economy, 

the former North West Development Agency (NWDA) local institutions such as the 

council, chamber of commerce, Liverpool Vision and more recently the Local 

Enterprise Partnership (LEP) in collaboration with universities and industry 
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developed a Knowledge Economy Plan focusing on four key sectors in Liverpool 

(Goddard, 2005; Goddard et al, 2011). These are Life Sciences, Advanced 

Manufacturing, Creative and Digital Industries and Financial and Professional 

Service (Liverpool LEP, 2014). Each industry is represented not only by firms in the 

city but by institutions deemed ‘assets’, something that will be discussed in Chapter 

Six.  

 

Like many cities in the developed world, recent economic development policies in 

Liverpool have emphasised the importance of industry co-location and as a result, 

several large-scale infrastructure investments have been made in the city, such as 

the development of Liverpool Digital for digital industries in the east of the city.  For 

the life sciences a special incubator site located within the University of Liverpool 

offers a platform for growth and knowledge transfer (Goddard, 2005; Goddard et al, 

2012). Liverpool’s explicit use of ‘cluster’ theories in economic strategy, despite 

academic understandings of their limitations, provides foundations for this research 

to take the pathway that is outline here and in subsequent chapters. The remainder 

of this section will briefly outline the Life Science and Video Game industries in 

Liverpool and some of the existing literature. 

 

1.2.1 Life Sciences 

 

Life sciences are a leading sector in the Liverpudlian economy, having developed 

from the globally renowned innovative and collaborative expertise of the University 

of Liverpool. The activity base is very diverse, including manufacturing and research 

and development. Studies of the life sciences industry have highlighted that tacit 

knowledge plays a large role in the life science industry (Cooke, 2004a, 2004b and 

Powell, 1996, 2002, 2005). Cooke (2004) identified that the UK life science industry 

funding is being located in the “Golden Triangle”. This refers to London, Oxford and 

Cambridge. However, regional development agencies and national policy to aid 

redistribution of economic activity has led to the North West seizing the 

opportunities of having a life science cluster. Liverpool has a life science 



 
 

18 
 

agglomeration (Wainwright, 2008) but little is known about its composition or 

organisation types, connectivity and how it’s situated in the city of Liverpool. 

Fundamental to the life science agglomerations is capital (Powell, 1996, 2002, 

2005). A strong public capital fund existed in Liverpool providing a structure for 

knowledge creation, transfer and spill over (Pond et al, 2010). Recent changes to 

the composition and funding mechanisms are explored in more depth in Chapter 

Four. 

 

1.2.2 Video Games 

 

Liverpool stands out as one of the leading cultural and creative hubs outside of 

London with a thriving and changing video games industry formerly hosting three 

multinational studios located in and around the city, as well as a hive of music 

related activities and festivals, film and television studios and countless other 

digital, cultural and creative related activities. In addition, the 2008 European 

Capital of Culture awarded to Liverpool has played a significant role in emphasising 

the industries in the growth and development of the local economy and also 

regeneration of Liverpool’s docklands and city centre. Within the last 30 years, 

there has been significant allocation of government funding towards cultural 

industries (O’Connor, 2005: 47). New labour government championed the 

development of cultural or creative industries and intervened to make sure the UK 

had a creative industry base to compete globally (DCMS, 1998). Richards (2007) and 

Van Heur (2010) argue that the creative industries have a dynamic and 

entrepreneurial characteristic, which is useful in order to achieve a nation 

competitive advantage. The video games industry is an understudied sector of the 

broader creative industry. Current studies tend to focus on the geography and 

production at an international scale or examine the industry as a whole (Johns, 

2006; Cadin and Guerin, 2006; Balland et al, 2013; De Vaan et al, 2013). As Chapter 

Five outlines, there are significant gaps in the literature on local agglomerations of 

video game activities that this thesis addresses. The following section will outline 

the structure of the proceeding chapters.  
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1.2.3 Methodology 

 

This research was conducted in the city of Liverpool during August 2011 to August 

2012 with two follow up interviews that took place in March 2013 with local 

institutions. Primary data was collected through 50 qualitative interviews split 

between firms in both sectors and supporting institutions. Secondary data was 

collected through annual reports, newspapers and company web sites prior to the 

primary data collection to help inform the research collection strategy and ensure 

efficient and effective data collection based on the narrative of the research 

questions. Throughout the data collection and analysis the aim has been to ensure 

the validity of the evidence presented and ensure its plausibility, authenticity and 

ability to stand up to scrutiny.  

1.3 Structure of the Thesis 

 

Chapter Two sets out the theoretical framework this thesis uses in order to 

generate questions upon which the remaining chapter will seek to answer. The 

chapter outlines the relational economic geography approach to understanding the 

organisation of firms in particular context (Bathelt and Glückler, 2003, 2011). 

Relational economic geography consists of three core factors, contextuality, path 

dependence and contingency. The relational approach has been used in many 

economic geography research projects and informs a large body of recent 

literature. As will become apparent in Chapter Two, there are many transferable 

concepts to this thesis, making it an appropriate theory to generate research 

questions. 

 

Complementing the three factors of the relational approach, the chapter puts 

forward an ecological metaphor approach utilising the work of Gernot Grabher 

(2001, 2004a, 2004b, 2004c) focusing on heterarchies. Heterarchies have multiple 

features that can help us to understand agglomerations of firms in particular 
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contexts without privileging the entrepreneurial firm like some of the ecosystems 

literature, or the multinational firms. This thesis argues that this particular 

ecological approach is more holistic in understanding a diverse collection of firms of 

different ages and configurations.  Hence, given the nature of the industries in 

Liverpool that are based initially on local public policy documentation and the fact 

little it written about them in academic literature, it is then argued that an 

ecological framework is necessary to capture as much activity as possible and add 

the contextualisation, path dependent and contingent processes in Liverpool. 

Equally, the basic factors of the heterarchy are synonymous with, and easily found 

within wider business literature and allow what is initially a metaphor and abstract 

approach outlined by Grabher (2001) to be underpinned conceptually. The 

ecological approach is very much centred on the firm agglomeration and does not 

fully explore the city of Liverpool, incorporating people and the built infrastructures 

in which the two industries are situated.  

 

The relational approach stresses the importance of place when investigating firms 

and agglomerations of activities. Chapter Two presents a framework developed by 

Cohendet et al (2009, 2010) called ‘The Anatomy of the City’. The thesis utilises this 

framework to compliment the relational approach and also capture a gap in the 

ecological approach. Florida (2002, 2005, 2007) drew significant attention to the 

role of people within cities and coined the term the “creative class”. Progress has 

been made in terms of developing and critiquing the role of labour markets within 

cities, the role of certain types of people in cities and agglomerations. What has 

been neglected but is admittedly nothing new (see Mumford, 1937) is the built 

infrastructure of cities and what these do to mediate creative and innovative 

processes (Cohendet et al, 2010). Together the anatomy of the city framework 

captures both people and place, demonstrating how firms can be situated in 

broader contexts. Using both an ecological approach and anatomy of the city 

framework, the thesis over Chapter’s Four to Six investigates and analyse the firm 

and place capturing people, infrastructure and other institutions that contribute to 

the video games and life science industry development. 
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Chapter Three covers the methodological approach taken in this thesis. The 

ontological position of this thesis is one of a social constructionist perspective using 

predominantly a qualitative approach (Teddlie and Tashakkori, 2011). Data from 

semi structured interviews formed the bulk of the primary qualitative data 

collection, whilst newspapers, national statistics and annual reports are part of the 

secondary qualitative and quantitative data collection (Lincoln et al, 2011). The 

method borrowed data analysis techniques from grounded theory (Glazer and 

Strauss, 1967, Strauss and Cobin, 1990). In order to improve the validity and rigor in 

the data analysis, grounded theory techniques have been supplemented with novel 

techniques to improve and strengthen the qualitative research outcomes. 

Techniques outlined in the chapter include the use of multiple sources for data 

collection and using multiple quotes to support arguments, triangulation, and 

member checks (Barbour, 2001; Byrne, 2001; Coffey and Atkinson, 1996; Doyle, 

2007; Guba and Lincoln, 1994). Overall, the chapter presents a robust methodology 

demonstrating attention to validity, rigor and ability to stand up to scrutiny.  

 

Chapter Four is the first of three empirical chapters. The focus of this chapter is the 

life sciences industry, examining the wider industry composition, geography, 

merger and acquisition (M&A) activity and regulation all of which have an impact on 

the industry at the local scale. Having laid out the wider industry trends and 

composition, the chapter turns its attention to Liverpool and how an ecology of life 

science firms has emerged into its current form.  We find the roots of the Life 

Science ecology are firmly in manufacturing of drug compounds in Speke, but more 

recent policy-led interventions have driven the ecology towards research and 

development lead firms centring on the strengths of the local universities and other 

research intensive institutions. However, the primary focus of this chapter is on the 

firms and industry with Chapter Six taking up the debate surrounding institutions 

and the city. The ecological approach is used in the later part of the chapter using 

the framework to examine the composition and connectivity into wider production 

networks. Evident, is the effects of a diverse range of firms limiting coherence and 

cognitive proximity. This is dominated by firms working in isolation from the rest of 

the ecology. At the same time there have been significant changes to the 
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composition of firms over the last decade and the environment with the scaling 

back of public funding that has underpinned small firms in Liverpool and nationally.  

 

Chapter Five follows a similar outline to that of Chapter Four but focuses on the 

video games industry. Again, the chapter look at the wider industry composition, 

geography, merger and acquisition activity and changes in the nature of production.  

One of the noticeable differences in the video games industry is the frequency of 

merger and acquisition activity compared to the life sciences, as well as the broader 

cyclical nature of the industry based on hardware cycles and the availability of 

software. The chapter also presents the evolution of the video games industry in 

Liverpool dating back to a highly successful firm, Bug Byte. The chapter makes use 

of the ecological approach outlined in Chapter Two to examine the video game 

industry in Liverpool analogous to the previous chapter. The video games industry 

in Liverpool has been disrupted with the exiting of three multinational firms. From 

the rare event several small businesses have emerged and realigned themselves 

based on their resources to application development over big budget triple A 

games. Unlike other creative industries described by Scott (2000) the video games 

firms have inherited practices and routines from their former parent firms working 

beyond the locale using already established networks in production. Increasingly, 

firms are seeing greater autonomy over the entire production network rather than 

a fragmentation generally seen in the wider industry (Johns, 2006, Cadin and 

Guerin, 2006). 

 

Chapter Six is the final empirical chapter focusing on how the two ecologies are 

situated within the city. Using the anatomy of the city framework (Cohendet et al, 

2009, 2010) the focus changes from the ecologies and their composition, to how 

people, place and institutions have developed and compliment the ecologies. 

Stemming from Richard Florida’s (2002, 2005) work on the creative classes, the 

anatomy of the city framework goes further to include the physical infrastructures 

and institutions found within our cities. Combining these concepts is not unheard of 

(Mumford, 1937), but the framework provides us with a conceptual metaphor and 

framework in which to unpack the various elements of the city and how ideas from 
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an underground turn into commercialised products and come in through the upper 

ground. The middle ground is where the chapter focus most but borrows from the 

previous two chapters to outline the upper and under grounds. The chapter draws 

upon institutional thickness concept (Amin and Thrift, 1994, 1995), further 

developed by Henry and Pinch (2001) to add value to the analysis of the middle 

ground. What emerges from the examination are the differences between the two 

industries and institutionally variance of the middle grounds. The life sciences 

having more visible institutional thickness with further institutionalisation to come, 

backed predominantly by public grants and European Union development funding, 

compared with the video game industry that has seen some public money go into 

creating affordable spaces for creativity but also sees institutional thinness and a 

drive to self-reinvent and organise with less visible public support.  

 

By way of conclusion, Chapter Seven draws together the key findings of this thesis. 

Having used an ecological approach to examine the two industries that we knew 

little about in the same context, the thesis has contributed towards the growing 

literature on the video game industry and how a diverse life science industry can be 

studied. The research has answered questions surrounding the composition and 

emergence of two sectors using a framework that strives to be holistic in approach. 

This final chapter has sought to position the research into a broader context 

highlighting areas of future research based upon these findings to give a more 

complete picture of the state of the two industries in Liverpool, as well as what the 

case maybe in other similar cities and agglomerations. The chapter suggests the 

need for a deeper understanding of the growth of new firms in the video game 

industry, given the findings in Chapter Five, pointing towards the growth literature 

on fostering ecosystems and self-organisation. In addition, the thesis proposes a 

continued investigation into the developments of the life sciences, given the long 

development timelines and particularly with the changes that are on stream 

regarding the bio-campus, advocating an entrepreneurial ecosystem with 

comparison to existing work by Vogel (2013).  
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This thesis aims to take advantage of a theoretical framework that can strive to be 

holistic in examining an agglomeration of firms across two industries in the same 

geographical context. In doing so, the research has unveiled the emergence of the 

two industries including the path dependent processes steeped in the contextuality 

of Liverpool. In the examination of these industries the research has highlighted 

how Liverpool is positioned into wider production processes, but also how the city 

is supporting the two industries through institutionally thick or thin environments. 

Hence, this thesis will ground existing research based on wider industry trends or 

areas of higher activity and value in a context of the northern UK city in order to 

understand how a deprived region can foster and host two advanced knowledge 

economy industries.  
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Chapter Two 

Theoretical Framework 

2.0 Introduction 
 

This chapter provides the theoretical framework used in order to investigate the life 

science and video game industries in the same geographical context. The primary 

theoretical lens that will be used is the relational approach (Bathelt and Glückler, 

2003, 2011; Bathelt, 2006; Boggs and Rantisi, 2003; Dicken et al, 2001; Dicken and 

Malmberg, 2001; Ettlinger, 2003; Sunley, 2008; Yeung, 2005) which stems from 

Economic Geography. Relational economic approaches allow this thesis to look at 

firms in a particular place through three key factors: context, path dependence and 

contingency. The relational approach informs a large body of literature (Bathelt, 

2006; Bathelt et al, 2004; Coe et al, 2004, 2008; Dicken et al, 2001; Dicken, 2005, 

2011; Hess and Coe, 2006; Peck and Yeung, 2003). It has become apparent that 

there are many transferable concepts to this thesis, making it an appropriate theory 

to generate research questions. In addition, there are two other complimentary 

theories that will be used to help fulfil the broader concepts of the relational 

approach. The first of these supporting theories is an ecological perspective, 

provided by Grabher (2001, 2004b, 2004c) in the form of the heterarchical structure 

of ecologies. Ecologies are said to be comprised of diversity, rivalry, tags, projects 

and reflexivity. These will be used to explore firm and industrial ecological 

structures within Liverpool. The ecological perspective places an emphasis on the 

firms that compose the ecology and how they may interact with place and vice 

versa. Heterarchies provide the platform for an interdisciplinary framework 

between, predominantly, Economic Geography and Strategic Management. 

Secondly, the anatomy of the city perspective theorised by Cohendet et al (2010) 

will further support the emphasis on place and how the ecologies are situated in 

the City of Liverpool. Attention will be drawn to the infrastructures of the city and 

how these facilitate knowledge exploration and exploitation.  
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The chapter take the firm as a focal point of investigation. This is advocated in the 

relational approach and through the ecological perspective taken in this thesis. The 

firm is conceptualised as a collective institution comprising of both human and 

physical elements, working within a wider network that forms industries and 

economies; themselves functioning in a global economic system. The structure of 

this chapter begins with an examination of the firm and its conceptualisation. 

Secondly, the relational approach will be outlined, examining both structure and 

agency, the three relational factors being used in this thesis and how place is taken 

as a key factor in this research. Thirdly, the supporting ecological perspective will be 

outlined using a heterarchical approach (Grabher, 2001). The five features of a 

heterarchy will be discussed, followed by a review into the application of this 

approach in the academic literature. Fourthly, the chapter will unpack the anatomy 

of the city concept; looking into the three layers of a ‘creative’ city and how this can 

be transferred into this thesis.  The chapter will then conclude and state the 

research questions generated from this theoretical framework.  

 

2.1 Conceptualising the Firm 
 

The firm is an economic entity that is part of all capitalist economies and plays a 

notable role in political, economic, societal and cultural phenomenon. There have 

been many conceptualisations of the firm across the social sciences, but notably 

from economics and more recently, sociology (Taylor and Asheim, 2001). Two broad 

schools of thought have been established surrounding the theory of the firm; the 

rationalist perspective and socioeconomic perspective. The rationalist views do not 

fully explore the social conditions and breadth of human involvement in the firm 

(Ettlinger, 2003; Kantarelis, 2007; Whittington, 2004). Maskell (2001) argues that 

the behavioural view of the firm did make the first step towards fully appreciating 

the context that firms conduct their activity, but this was only a partial attempt. 

Changes in the conceptualisations of the firm are linked to the paradigm shifts that 

have occurred throughout the social sciences; moving from rationally bounded 

thinking through to more sociological bounded thinking (Whittington, 2004). More 
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recent conceptualisations have arrived with the cultural turn. They have an added 

emphasis on the social dimensions of economic activity and link nicely to the 

relational approach being taken in this thesis. These are summarised in Table 1.  

 

Table 1 Theories of the Firm 

Rationalist Perspectives Socioeconomic Perspectives 

Neoclassical economic  

The firm is a black box. Inputs are turned 

into outputs. Rational choices are made 

based upon perfect knowledge of the 

market.  

Institutionalist 

The firm is a site of rules and regulations. 

The firm provides and framework for 

calculating risk. The firm framework 

should protect against a highly 

competitive market (Hodgson, 1988).  

Transaction cost 

The firm aims to minimise the 

transaction costs of buying raw 

materials and producing outputs. Firms 

face a choice of internalising functions or 

externalising them to the market. 

Network perspective 

Firms are enmeshed in loosely coupled 

networks of reciprocity and 

interdependence (Grabher, 1993; Taylor, 

1995). The firm is embedded in a 

particular social context that it conducts 

economic exchange.  

Behaviourism – Bounded rationality 

Based on bounded rationality, opposing 

rational choice assumptions in previous 

theories. The firm is a site of decision 

making due to imperfect knowledge. 

Emphasis is placed on decision making 

processes of individuals and firms.  

Learning firm 

Firms form intra and inter firm relations 

based on organisational learning 

through cooperation. This is linked to the 

learning regions or clusters literature 

(Florida, 1995, Porter, 1998, Ennals and 

Gustavsen, 1999).  

 Competencies view 

Concerned with factors inside the firm 

and closely linked to the Resource Base 

view of the firm (Penrose, 1959 and 

Barney, 1992) and Dynamic Capabilities 
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(Teece and Pisano, 1994). Resources 

move beyond neoclassical classification 

to those that differentiate the firm. 

 Project-based view 

Stems from a focus on SMEs and 

portfolio entrepreneurs and the role of 

teams in business start-ups and spotting 

opportunities. Emphasis on the 

temporary nature of these groups of 

people who create and dissolve as 

economic, social and political landscapes 

change.  

 (Adapted from Taylor and Asheim, 2001) 

 

Pre 1930’s the firm was conceptualised as a black box; assumed to behave as a self-

interested, utility maximising, economic actor (Kantarelis, 2007). Under this belief, 

the firm would respond instantaneously to change in the economic environment, 

putting resources to their best and most efficient use. This rationalist way of 

thinking was challenged by Coase (1937), who posed the following questions: why 

do firms exist and what is a firm? Firms are collective actors known also as 

organisations, they consist of individuals brought together as one actor. Coase 

(1937) placed emphasis on the relations within the firm but also argued that the 

boundaries between the firm and the market would become fluid over time. The 

transaction costs of time and money, explains the existence of a firm and their 

optimal size (Coase, 1937). Firms can seek advantage by reducing transaction costs 

through internalising parts of production processes and externalising them 

depending on the shifts in industry market, technologies and labour relations 

(Storper and Christopherson, 1987). However, Coase (1937:2) depicted the firm as 

“an island of co-ordination within a sea of market relations”. Dicken and Malmberg 

(2001) argue that this simply cannot be the case, as firms are essentially networked 

forms; networks within networks. Dicken et al (2001:91) argue ‘networks are 

relational processes that produced observable patterns in a global economy’. 
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Understanding firms as network allows us to observe patterns of organisational 

formation, connectivity and positioning with broader networks, that being the 

global economy. Dicken and Malmberg (2001) argue that every territory has a 

distinctive firm ecology. They are the primary agents within industrial systems and 

are inherently linked to the territories that co-ordinate the activity within. Early 

definitions such as that posed by Coase (1937) and functional perspectives, of which 

the transaction cost is one, are weak in specifying the role of space and territory. 

Other definitions within a system’s perspective differ in their degree of capturing 

the complexities of production organisation and the logic of learning and innovation 

(Dicken and Malmberg, 2001:348). As Taylor (1999) argues, there is no widely 

accepted definition of the firm. Dicken and Malmberg (2001:350) stress the 

importance for a need of a definition that delimits the boundaries of the firm, the 

rationale for firm action, and firm organisation.  

 

The rationalist views have, to some extent, shown the firm as a placeless economic 

agent that on first glance is autonomous and purely functional. This under-

socialized view of the firm has been challenged, pushing forward thinking into a 

number of new, ‘socioeconomic’ conceptualizations of the firm (Taylor, 1999, Taylor 

and Ashiem, 2001). The socioeconomic views have their foundations in the work of 

Polanyi (1944) and are furthered by Granovetter (1985:459) who argued that all 

kinds of transactions are ‘rife’ with social connections. In addition to the social 

connections in any transaction, we need to consider the context that these 

connections take place within. The ‘cultural turn’ across the social sciences, notably 

in strategic management, economic geography and sociology, gave rise to social-

cultural practices embedded in corporate culture and knowledge and learning 

(Schoenberger, 1994, Yeung, 2001, Whittington, 2004). Again, this was breaking 

from the dominance of economic and rational practices that have dominated such 

social scientific disciplines. We see there is no longer a world out there to be 

rationalised and modelled but one that is more complex and fluid.  

 

Maskell (2001) furthers the socioeconomic conceptualisations of the firm as a 

historical entity. It has a path dependent (David, 1985) or evolutionary nature, 
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having to respond to changes in the industrial environment (Porter, 1990). Penrose 

(1959) argues that firms are heterogeneous assemblies of assets and competencies 

under a common direction. Firms advertise or parade these assets or competencies 

in the market in order to link into wider production systems that can generate 

meaningful economic returns (Taylor, 1999). By law, a firm is defined and bounded 

to the assets and ownership of property by an individual or individuals, but as 

Dicken and Malmberg (2001:346) argue, we must recognize firms as institutions 

with permeable and highly blurred boundaries. Hence, firms can form greater 

systems and networks beyond their own legal boundaries. These are systems of 

similar or related firms, also known as the industry, the production chain, the 

cluster, ecology or ecosystem (Porter, 1990; Dicken and Malmberg, 2001; Grabher, 

2001). 

 

‘The firm is therefore necessarily a site of power relations and power 

struggles among actors who may be capitalists, workers, technologists, 

managers, regulators, analysts, strategists and so on. The firm is a 

sociospatial construction embedded in broader discourses and practices’ 

(Yeung, 2001: 294) 

 

Through the study of the firm we can see there are many actors collectively brought 

together. There has been an increasing acceptance that the social and the economic 

are inextricably intertwined and the firm is therefore a place in which networks and 

activities are played out (Granovetter and Swedberg, 1992; Granovetter, 1985, 

2005; Gertler, 1995 and Thrift and Olds, 1996). However, over the last 25 years, 

there have been many different conceptualizations and uses of the term network 

(Glückler, 2007). This thesis understands the firm as a relational network that can 

organise and retain financial control over resources and employment.  

 

‘Firms are ownership based units of decision-making and control, they are 

clearly central collective actors in the mobilisation, allocation, and use of 

assets, especially human labour power’ (Whitley, 1999: 66) 

 



 
 

31 
 

It is recognised that the firm is not just a legal bounded entity and owner of 

property assets (Dicken and Malmberg, 2001; Taylor and Asheim, 2001). Adopting a 

sociological view of the firm means we can ask many more questions and unpack 

the fluid complexities of everyday economic activity by those who are practicing the 

activity and those who are involved in making the activity happen (Knights and 

Morgan, 1991; Whittington, 2004). Within a firm network, there are agents or 

actors that are linked by ties or connections. Yeung (2001) defines the firm as: 

 

“a constellation of network relations governed by social actors. Instead of 

being a mechanistic production function or an abstract capitalist imperative, 

it is a contested site for material and discursive constructions at different 

organisational and spatial scales. (p.294) 

 

Yeung’s (2001) definition follows the networked view of the firm but overcomes 

Taylor and Ashiem’s (2001, p.324) critique which states that, all the definitions 

given in Table One underplay the dynamic role of place, space and spatiality in 

shaping firms’ operations. Equally the inclusion of place has been underplayed in 

much of the business and management literature (Cohendet et al, 2010). It has 

been repeatedly mentioned that context is an important factor in the analysis of the 

firm. Places are not homogenous and can be scaled at the level of the firm through 

to a continent; making place hard to define (Coe et al, 2007). The firms belonging to 

the life science and video games industries have been identified as the units of 

analysis.  Liverpool is the place where economic, social, cultural and environmental 

interactions and processes take place for this research (Coe et al, 2007). The 

following section will explore the relational approach and the importance of 

geography in relation to the firm in this thesis.  

2.2 A Relational Approach to Investigating the Firm  
 

There has been a long standing debate in economic geography regarding space and 

place in relation to the firm and its economic activity. In the last two decades there 

has been a resurgence of work from across the social sciences that has investigated 
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how national competitiveness is linked to regions and particular industries (Dicken 

and Malmberg, 2001; Amin 2002; Coe et al, 2004; Ashiem and Martin, 2006; Bell et 

al, 2009). Schoenberger (1999) argues that firms and places develop their own 

identities, ways of doing things and ways of thinking over time. This is because they 

‘live in different places and must be confronted and respond to particularities of 

these places across a whole range of practices and issues’ (Schoenberger, 1999: 

211).  

 

“Firms, like all other forms of social organisation, are fundamentally and 

intrinsically spatial and territorial” (Dicken and Malmberg, 2001: 355) 

 

Firms are spatial in that they depend on certain resources that are geographically 

bound. They are territorial and in this way they are bound to the areas in which 

they conduct their activities but also conditioned by it. Following from the relational 

perspective, there are clear links that show how a firm has an impact on the 

characteristics of the territory or place in which they conduct their economic 

activity, but also how that place can shape the characteristics of the firm. The 

development of firms and networks are still influenced by the economic 

environment in which they are placed (Whitley, 1992, 1996, 1999). 

 

‘Even firms operating in highly internationalised sectors still tend to retain 

distinct organisational firms and practices that largely reflect the regulatory 

environment of their home country’ (Dicken et al, 2001:96-97) 

 

Hence, it has been argued, that the firm is not placeless and it does have a 

significant role in the organisation of firms and industries (Dicken, 2000, Dicken, 

Forsgren and Malmberg, 1994; Dicken and Thrift, 1992). The relational framework is 

best placed to generate and answer questions about the geography of the firm, 

how it organises production across space and the evolution of economic actions 

(Dicken and Malmberg, 2001; Dicken et al, 2001; Bathelt and Glückler, 2011). 

Increasingly, different forms of knowledge have become an integral part of many 

products and services (Ashiem and Gertler, 2005). Firms have to generate 
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knowledge and innovate in order to remain competitive and stay ahead of 

international competitors in a global economy. Firms have become more specialised 

as technology advances. However, knowledge is not ubiquitous and is found and 

embedded into specific places and economic practices (Gibson and Bathelt, 2010).  

Through the relational approach, using the three factors outlined in more detail 

later, we can understand the contextual, path dependent and contingent processes 

of knowledge creation in particular places and the value it adds to the production 

processes and wider economy. The approach has the flexibility to look at 

concentrations of firms geographically and also the wider networks which they are 

situated in.  

 

The concept of ‘relational’ has a dual meaning, as highlighted by Sunley (2008:4) 

who states that: 

 

“Relational has a dual meaning, ranging from specific forms of relationships 

to any exchange, agreement, or interaction between two or more people”  

 

There are two meanings to the term ‘relational’ stemming from economic sociology 

and post-structuralist thought. The former refers to the relational as signifying 

interpersonal and inter-organisational networks and connections (Dyer and Singh 

1998; Capello and Faggian 2005; Jones, Hesterly, and Borgatti 1997; Rutten 2004) 

while the latter refers to all forms of networks and relations between entities 

(Sunley, 2008). Both definitions of relational pose the problem of where networks 

start and where they finish. This can be contentious, leading to overly exclusive 

analysis with highly defined analytical boundaries, selected actors and clarity and 

overly inclusive analysis that tries to incorporate all forms of actors, making the 

analysis confusing and lacking focus. Thus, this elasticity is what can lead to 

networks detailing everything and explaining nothing (Sunley, 2008). Holton (2005, 

p.215) argues, “network may be a metaphor for our times, but little analytical 

progress will be made until those who discern networks are clearer about what 

networks are not as well as what they are.” The relational approach seeks to 

highlight the dynamic and unfolding processes that characterize connections 
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between entities rather than seeing them as static and fixed (Emirbayer 1997; Lee 

1989; McDowell 2004). For the purposes of this research, relational will refer to 

inter and intra organisational connections that are established throughout the 

production processes. In order to investigate those connections, this research will 

focus on the firms’ connections that are necessary in the production of a product or 

service.  These connections are what create value for the firm but also provide 

support, facilitate knowledge exchange or are a source of advice for firms that are 

in difficulty or failing. An ecological perspective will be taken in this research to help 

overcome some of the issues with networks boundaries, yet it will also keep the 

relational approach focused within two industries. The ecological perspective has 

five characteristics that can be used to explore particular firms and collections of 

firms.  Such an approach compliments the relational approach by focusing on a 

particular concentration but also being able to explore connections into wider 

systems of production. 

 

In the production process relational connections emerge within and outside the 

firm. Internal connections with colleagues can also permeate the boundary of the 

firm if those employees then become former employees. It results in once intra-

organisational connections becoming an inter-organisational connection. Amin and 

Cohendet (2004) argue that relational proximity is enabled by close social 

interaction whether this is within the same workplace or the same geographical 

context. These connections can then become the source of competitive advantage. 

For the purpose of this research it should be understood that the cause of some, 

but not all, inter-organisational connections can be the result of former intra-

organisational connections. However, there are some inter-organisational 

connections that emerge without the former intra-organisational connections.  

 

A relational framework focuses “on the ways in which socio-spatial relations of 

economic actors are intertwined with broader structures and processes of 

economic change at various geographical scales” (Yeung, 2005, p.37). The 

framework overcomes static and isolated perspectives of interactions based on 
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profit maximisation alone. Firms are evolving and shifting their organization of 

activity in response to changes in demand and the structure of markets; organizing 

production into new forms that require specialization of core tasks and an increased 

outsourcing of such specialized tasks (Boggs and Rantisi, 2003). The boundary of the 

firm is no longer fixed as activities and interactions can permeate beyond its fixed 

location into wider activity systems (Dicken and Malberg, 2001; Zott and Amit, 

2010). Interactions or transactions between firms can be viewed through a spatial 

lens given by a relational approach. Massey et al (1999:12) argue that “we can 

understand phenomena only by looking at their links and interactions. Focusing on 

relational geometries... leads us to appreciate that what were thought to be 

homogenous units [the firm] are, in fact, internally fractured and heterogeneous”.  

 

2.2.1 Agency, Structure and Institutions 
 

Relational approaches allow the dichotomies of scale to be overcome, moving away 

from the global–local debates or the macro–micro distinctions that have been 

widely used in other disciplines such as Economics (Dicken et al, 2001). The 

relational approach accepts that the contemporary capitalist economy has the 

ability to work across multiple scales, hence none of these scales should be 

privileged (Jessop, 1999; Amin 1997; Brenner, 1998, 1999; Swyngedouw, 2000). In 

addition, human actions can have effects on social and economic environments 

(Granovetter 1985; Hudson, 2004). Unlike neoclassical economic views of the firm, 

that treated the firm as a “black box”, relational frameworks explicitly acknowledge 

the role of context, specificity in human actions and how relations between 

institutions and firms or within a firm themselves can lead to very heterogenic 

outcomes in different places (Maskell, 2001). Yeung (2005:41) states: 

 

“Instead of conceptualizing economic units as a singular site of relational, 

(re)productive and progressive imperatives, this ‘decentres’ and ‘destabilises’ 

the fundamental categories of organising socio-economic life [these being 

the firm, industry or economy]” 
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However, this is the first point of contention with the relational approach. Focusing 

the analysis on individuals can be very difficult in an economic context. Given the 

size and complex structures that exist within some firms, identifying individuals 

alone can become a daunting task. Firm and individual are not analogous and yet 

they are not entirely different. Within economic systems, there are collective actors 

such as the firm or governments that require consideration. Although their 

inclusion is not new, the relational approach provides a theoretical approach to 

view all actors in a system in a way that doesn’t privilege any one type of actor. 

Within the firm are managers, employees and attached to the firm are various 

stakeholders. Each is engaged in the firm in various ways. Following Giddens’ (1984) 

structuration theory, the firm can be conceptualised as an institution; a collective of 

individual actors that mediates the structure agency dualism. Setterfield (1993, 

p756) stated that institutions are the correlated behaviour of agents.  

 

“Institutions are collective in the sense that they include patterns of 

behaviour that cannot be traced back to individual agents” (Blathelt and 

Glückler, 2011, p 50). 

 

Economic institutions are understood as stabilised forms of social relations (Bathelt 

and Glückler, 2003). There can be multiple layers of institutions that can support or 

work against one another.  

 

“[Individual] actors are not given free reign. They are still viewed as 

operating within a context of institutions, norms and rules, which condition 

their choices and relations, i.e. within a broader system which is constituted 

by both structures and agents.” (Boggs and Rantisi, 2003, p.111) 

 

Individuals function across many organisations, of which the firm is one. Others 

include political, economic, social, education, religious and medical institutions. The 

firm has been the preferred choice of analysis in economic research as 

competencies and resources are institutionalised though the firm (Nelson and 

Winter, 1982; Maskell et al, 1998; Taylor and Asheim, 2001). Having reaffirmed the 
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focus on the firm, the chapter will then move to outline the three key factors that 

will be taken from the relational framework.  

 

2.2.2 Relational Factors: Contextuality 
 

Within the relational framework there are three factors: contextuality, path-

dependence and the contingency of economic actions. These factors allow an 

understanding of the underlying processes and rationalities of economic action 

(Bathelt and Glückler, 2003, 2011). Each will be discussed in turn.  

 

Firms are not place-less, their activities have to occur somewhere and they are 

subsequently structured to operate in and from that place (Martin and Sunley, 

2006). The choice of that particular place can be based on a plethora of strategic or 

historical reasons. If we conceptualise the firm as a socially constructed entity or as 

networks with permeable boundaries, then the places the firm occupies are being 

conceptualised as a network of networks (Dicken and Malmberg, 2001). We then 

have to appreciate the contexts that economic activity is practiced in. This places 

the firm as the economic actor at the core of this framework and can be seen as a 

rhizome (Deleuze and Guattari, 1988) that grows its network into the context and 

also beyond it; illustrating that actions are embedded in social and cultural contexts 

(Hess, 2004). Dicken and Thrift (1992:287) argue that business organisations are 

themselves produced through interactions between cognitive, cultural, social, 

political and economic characteristics of the firm’s home territory and even the 

amongst the firm’s operations that are geographically dispersed. The level of 

embeddedness into a particulate place and how that place affects the firm’s 

performance are important when the firms come to design a business model. There 

are three categories of embeddedness: societal, network and territorial (Hess, 

2004). Societal embeddedness has applicability to this relational factor; considering 

the background of the actor, where they have come from and how that experience 

shapes their actions and practice (Hess, 2004). Equally, territorial embeddedness 

focuses on the extent to which a firm is anchored in a particular place. Network 

embeddedness explains how the firm is involved in wider networks and the 
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structures of the relationships among a set of organisations regardless of place 

(Hess, 2004:177). This can be applied to the wider networks of production that a 

firm is involved in, for a particular product of service. The relational approach 

realises that the context has particular effects on networks of production and the 

institutions that form the fabric of a particular place. This in turn creates the 

‘institutional thickness’ or ‘thinness’, defined by presence or lack of strong 

institutions, high interactions and mutual involvement in enterprise (Amin and 

Thrift, 1994; Henry and Pinch, 2001; Hess, 2004). Equally, firms experiment with 

their business models to factor in context specific characteristics that can enable or 

constrain the competiveness of the firm (Baden-Fuller and Morgan, 2010). Firms 

and places are intertwined. Later in this chapter, the anatomy of the city concept 

will support how we can imagine the city of Liverpool as a place of economic 

interactions.  

 

2.2.3 Relational Factors: Path-Dependence 

 

The notion of path dependence gains much of its prominence in economic theory 

through the work of Paul David through numerous publications on the economic 

history of technology (1985; 1986; 1992; 1993; 1994; 2001; 2005).  The use of path 

dependency reflects a growing interest in the historical dynamic of economic 

activity and landscapes (Martin and Sunley, 2006, 2010). Path dependence 

considers the actions of the past as enabling or constraining on the actions of today. 

Following on from contextuality, networked embeddedness focuses on the 

architecture of relationships among organisations regardless of their geography or 

scale (Hess, 2004). In regards to firm networks, the focus is on the structure and 

evolution of these networks and this fits with the path dependent relational factor. 

The actions of economic agents, whether they are social, technological or 

institutional can have an effect on today’s context and activity.  

 

The concept of path dependence can be applied to the firm and to the location in 

which a firm is situated. The actions of today will also have an impact of the future 
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developments of a firm or location (Nelson and Winter, 1982, Nelson, 1995). The 

evolutionary changes are of great importance when making decisions in the 

present. Path dependence is synonymous to cumulative causation. This creates 

unequal propensity for future events (Bathelt and Glückler, 2011). There are links to 

the ways in which organisations learn from historical events. The knowledge that is 

gained can have an overwhelming effect on the direction and strategy of the firm. 

Choices that become part of a firm’s business model such as the technology used, 

assets purchased or specific competencies, are formed from internal and external 

factors, linking to the place in which the activity occurs. For example, once a 

particular technology is adopted, a firm can become locked into a trajectory that 

can lead the firm to make certain decisions and perform actions that differ from 

others. From those actions, the firm can reflect and change their business models to 

be competitive in the future. According to Baden-Fuller and Morgan (2010), firms 

experiment with business models and morph over time. The relational approach 

provides the path dependent factor to explore these changes and circumstances 

leading to the ecologies of the firms we see in particular places. The anatomy of the 

city concept outlined later can benefit from having a path dependent approach 

incorporated. Therefore, we can see how the infrastructures of the place have been 

changing in order to facilitate or direct the trajectory of ecologies (Howkin, 2010).  

 

2.2.4 Relational Factors: Contingency 

 

Economic processes are contingent, as agents’ actions and strategies may deviate 

from existing development paths (Bathelt and Glückler, 2011). No one place is the 

same; therefore we have many different contexts, with many characteristics 

affecting the actions of agents. There can be knock on effects of territorial 

embeddedness on a firm’s wider network (Grabher, 1993; Scott, 1998). Given a 

path dependent history of a certain context, economic actions are subject to 

unforeseeable changes and are therefore fundamentally open ended and cannot be 

predetermined through spatial laws (Sayer, 2000; Bathelt and Glückler, 2003). An 

action in a particular context, that may be the process of path dependence in one 

place, can have unexplained consequences in another. Decisions that are made 
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within a firm that has multiple locations can lead to unequal enabling or 

constraining effects across the sites (Dicken and Thrift, 1992). For example, 

decisions being made in the head-quarters of a multinational firm trickle down to 

the subsidiaries located across the world. That subsidiary is part of the context and 

path dependent nature of a particular place. A decision to reorganise production 

and therefore close that particular subsidiary can have a subsequent positive or 

negative effect on that particular place and the ecology of the firms located there. 

Using the heterarchical approach outlined later, these contingent processes can 

really change the ecological make-up of a heterarchy that, again, link into the 

context and path dependent nature of a place.  

 

The three relational factors outlined above are highly interrelated. The relational 

approach is best placed to generate and answer questions regarding a set of 

industries in a particular place and how each are either enabled or constrained. 

Equally, there is enough scope in the approach to allow the use of supporting 

concepts to place a clear analytical lens on the investigation.  The following sub-

section looks at how the relational approach has been applied. 

 

2.2.5 Situating the Relational Approach  
 

There have been a variety of relational frameworks applied in economic geography. 

Firstly, relational assets in local and regional development are concepts related to 

agglomeration tendencies. Certain firms, such as those in the creative and high 

technology industries, have been observed locating in proximity to take advantage 

of traded and untraded inter-dependencies (Amin, 1999; Asheim, 1996; Cooke and 

Morgan, 1999; Florida, 1995; Henry and Pinch, 2001; Storper, 1995). These have 

been termed industrial districts or clusters (Markusen, 1996; Porter, 1990). This 

literature is focused on the local interactions between firms and the 

interdependencies that they bring. Secondly, there has been theoretical and 

empirical work regarding relational embeddedness in networks (Hess, 2004; Powell, 

1996), social actors, firms and organizations. This use of the relational approach has 

examined networks of production across space. Much of the literature here has 
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focused on Transnational Corporations (TNCs) and the governance structures of the 

entire production process (Grabher, 2004a, 2004b; Ghoshal and Bartlett, 1990; 

Owen-Smith and Powell, 2004). Theoretical frameworks such as global commodity 

chains (GCC) (Appelbaum and Gereffi, 1994; Gereffi and Korzeniewicz, 1994; 

Gereffi, 1994a; 1994b; 1994c; 1999) and global production networks (GPN) (Coe et 

al, 2004; Henderson et al, 2002, Hess and Coe, 2006) have examined the power, 

value and embeddedness of these networks along with the spatial unevenness of 

production and allowed a graphical representation of how firms are organising their 

production across space and the interactions between actors. Thirdly, scale has 

been examined as a relational construction (Cox 1998a, 1998b; Marston, 2000, 

2005; Peck, 2002; Swyngedouw, 1992, 2003). This set of literature has focused 

mainly on the political, urban governance and the social regulation aspects of scale 

debates, covering rescaling and reterritorialisation (Brenner, 2003, 2009; Healey, 

2004; Jessop, 2002).  

 

The relational approach has sought to overcome the dualism between structure and 

agency through the use of networks, following Giddens’ (1984) structuration 

theory. Structural perspectives have been focused on general laws, regularities and 

patterns in order to understand how markets reproduce or stabilise themselves 

over time (Sayer, 2001; Boggs and Rantisi, 2003). However, actors are still enabled 

or constrained within a context of an institution’s, norms and rules that condition 

their behaviour (Boggs and Rantisi, 2003). Bathelt and Glückler (2011) argue that 

there is contingency, in that economic actors participating in a network can still 

deviate from existing development paths causing disruption.  

 

There are proponents who argue that the relational approach should move towards 

evolutionary frameworks (Sunley, 2008 Boschma and Martin, 2011). This thesis 

would disagree with taking an evolutionary approach and favours the relational 

approach. For the framework that is being developed throughout this chapter, the 

path dependency element places enough emphasis on the role of historical events 

and their impact on present events and future events. Evolutionary perspectives 

take a critical stance towards static analysis seeing the present as a product of past 
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affairs (Boschma and Franklin, 2006). Following Dosi (1997), evolutionary 

perspectives want ‘the explanation to why something exists intimately rests on how 

it became what it is’ (p. 1531). However, evolutionary perspectives are not the first 

to acknowledge historical process and their impact upon economic activity. 

Krugman (1991, 1998) stressed that history does have a role to play and that path 

dependency can be a factor in actions of economic actors. There are also business 

historians who have been documenting historical changes in business landscapes, 

providing an alternative way of understanding firms in particular locations and how 

path dependent affairs construct present economic environments (Popp and 

Wilson, 2007; Wilson and Popp, 2009; Popp and Holt, 2013 Colli et al, 2013).  

 

The relational approach allows for detailed accounts to be taken of historical 

processes that can help to understand the types of firms that exist within Liverpool, 

the connections they have within the production and value creation processes. 

Having recognised the work that is currently being done under the evolutionary 

perspective in economic geography, the relational framework has greater 

applicability to this research and has already been used in both industries under 

investigation in this research. The following section will move onto the ecological 

perspective and how we can look at firm ecologies. 

 

2.3 An Ecologies Perspective 
 

Place in the global economy has become widely examined, with some advocating 

that globalisation is increasing the importance of location (Martin and Sunley, 2003) 

rather than reducing its significance (O’Brien, 1992; Grey, 1998; Reich, 2001). The 

agglomeration of economic activity is not a new phenomenon and has been noted 

as a characteristic of ninetieth century industrialisation across North America, 

Europe and other places (Asheim et al, 2006). More recently, there has been work 

on clusters in a knowledge-based economy termed the knowledge-based view of 

spatial clustering (Malmberg and Power, 2005, Bathelt et al, 2004). This progressed 

the arguments further in order to understand knowledge as a resource to the firm 
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and the socio-economic relationship between knowledge production and 

consumption (Maskell and Malmberg, 1999a, 1999b). Finally, there has been a 

move towards conceptualizing the concentrations of firms and the linkages they 

may have in production as ecologies or ecosystems (Grabher, 2001, 2002, 2004b; 

Isenberg, 2011a, 2011b, 2013; Mason, 2010; Mason and Brown, 2013). This reflects 

a move towards project based work and highly specialised flexible firms that are 

common in creative and digital industries (Grabher, 2002). As the production 

process is becoming increasingly fragmented across other industries, there are even 

greater efforts to foster linkages beyond the firm boundaries. 

 

An ecological perspective, using a heterarchy framework (Grabher, 2001), will be 

used in this thesis to overcome many of the issues and critiques levelled at cluster 

theory and the exclusivity of more recent work on entrepreneurial ecosystems that 

focuses on high growth firms and entrepreneurial start-ups only (Mason, 2010, 

Mason and Brown, 2013). The heterarchy framework outlines five basic features for 

investigation in firm ecologies: diversity, rivalry, tags, project and reflexivity. 

Toulmin (1990:194) states: 

 

‘Once we being to think in ecological terms, we shall soon learn that every 

niche or habitat is one of its own kind, and that its demands call for a careful 

eye to its particular, local, and timely circumstances. The Newtonian view 

encouraged hierarchy and rigidity, standardisation and uniformity: an 

ecological perspective emphasises, rather, differentiation and diversity, 

equity and adaptability’  

 

In addition, Tsoukas and Dooley (2011) argue that we can articulate what he calls an 

‘ecological style’ of thinking which embraces complexity and inclusivity by 

reinstating the importance of the particular, local and the timely. Furthermore, 

Hayles (1991, 1999) argues that the ecological style includes connectivity, recursive 

patterns of communication, feedback, non-linearity, emergence, ineffability and 

becoming. An ecological perspective argues the need to understand our 

observations as crucially shaped by initial conditions and path dependent processes 
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(Tsoukas and Dooley, 2011). Two of the three core relational factors are 

contextuality and path dependence. Both are synonymous with the ecological 

investigations of organisations outlined above, whether they are the individual firm, 

the place itself and the collections of firms in a particular place. Equally valid, is the 

use of contingency from the relational framework, in order to compliment the fact 

that outside influences are just as important to the development or emergence of 

ecological processes.  

 

Therefore, building onto the relational framework utilising the ecological 

perspective overcomes two key drawbacks in the study of agglomeration and 

organisations within them. Firstly, this framework overcomes cluster theory that 

neglects the role of smaller firms and start-ups as well as extra-local connectivity. 

Secondly, the framework overcomes entrepreneurial ecosystems theory that 

privileges start up and high growth firms, neglecting any other type of firm that may 

co-exist in a particular location. This thesis argues that an ecological perspective is 

holistic in the analysis of diverse and smaller agglomeration of two knowledge 

economy industries in one place. The perspective itself is adaptive and embraces 

the complexity needed with multiple factors and processes in action.  The following 

section will outline the definition of a heterarchy followed by the key features.  

 

2.3.1 Heterarchies 
 

Grabher (2001) applies an ecological perspective to a creative industry 

agglomeration and focuses his conceptual approach on heterarchies. Heterarchies 

are closely linked to traditional perspectives on networks, that emphasized strong 

ties, weak ties, brokerage, emddedness and network position (Granovetter, 1973), 

but go further into exploring the firm ecology through a heterarchical framework. 

Grabher (2001: 353) states that: 

 

“…although the conceptual foundations of heterarchies have been laid down 

in natural sciences… the notion has also been applied in the analysis of large 

corporations… and regions. By drawing on these organizational 
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reconceptualisations, heterarchies are conceived here as a form of social 

organization this is define by five basic features which constitute a fragile 

balance between integrative and disintegrative processes, between sources 

of stability and instability” 

 

The focus of this research is to investigate two industries in the same geographical 

context. The ecological perspective supports such an approach because it is well 

placed to look at concentrations of firms within a particular place and in a specific 

industry; especially as the framework has previously been used on a creative sector, 

as will be done in this thesis (Grabher, 2001, 2004). This is an inclusive and 

consistent perspective, providing a framework in which to generate questions 

surrounding the two knowledge economy industries.  Additionally, the framework 

has not been applied to either of the industries under investigation. Previous 

studies have used other forms of cluster analysis. However, cluster approaches 

have become increasingly criticised (Martin & Sunley, 2003; Pitelis, 2012). Clusters 

have been overly focused on local connections to the neglect of extra-local 

networks, as well as inadequately explaining and incorporating entrepreneurial 

activity, particularly small firm start-ups into the cluster processes. Malmberg 

(2003) and Malmberg and Power (2006) have argued that clusters suffer from 

conceptual confusion and the notion of geographical elasticity has proven difficult 

to conceptualise, making analytical boundaries fuzzy and blurred. This has resulted 

in further contestation around the conceptual foundations of clusters. Pitelis 

(2012:1359) argues the conceptual foundations remain weak due to the theoretical 

perception of absolute advantage, rather than a comparison with other forms of 

governance based frameworks of economic organisation. Overall, the cluster 

literature has failed to incorporate concepts from strategy and entrepreneurship’s 

disciplines to explain emergence, evolution and the co-evolution of clusters (Pitelis, 

2012). The advantage of using the heterarchy approach is that it profiles the 

ecology in a particular location in greater detail as well as looking into the individual 

firm’s operations and how they are connected into wider production networks. 

Later in the chapter, the focus on the anatomy of the city is particularly relevant 
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and supportive, as it seeks to investigate what an ecology of related firms need 

from its location, for the production of knowledge and survival (Howkins, 2010).  

 

Grabher (2001) implicitly suggests an element of change over time through a 

reflexive process, where firms have to be responsive to stable and unstable 

economic environments.  Through the theorisation of project ecologies, research 

can move beyond the focus on inter-firm relations and recognize the many different 

network relations between individuals during a particular project (Johns, 2010:5). 

Previous studies have looked mainly at strong network ties or just inter-firm 

relations and their power or influence over the allocation of resources. Application 

of Granovetter’s (1973) work shifted the focus to the benefits that weaker ties yield 

in social relations between groups of individuals. The weaker ties are argued to be 

able to generate opportunities and inclusion into other communities, which, in 

themselves, house opportunities. Burt (2001) introduced the concept of structural 

holes and the brokerage mechanisms that are needed to bridge these. Institutions 

and gatekeepers provide these links within a particular place and thus fuel the 

ecology. Again, this links to the preceding framework and highlights these 

infrastructures.  Hence, project ecologies include all non-firm actors in production 

and allow us to conceptualize networks across space. There are five features to 

heterarchies that will be discussed in turn.  

 

2.3.2 Heterarchy Features 
 

Howkins (2010) argues that creative ecologies required diversity, change, learning 

and adaption in order to flourish in a particular place. Grabher’s (2001) use of the 

heterarchy features in the ecological perspective and includes Howkins (2010) 

creative ecology factors. There are five features to the heterarchy: diversity, rivalry, 

tags, projects, and reflexivity. Each will be discussed in turn.  

 

Diversity refers to a mix of organizational types and ownerships. Within a particular 

place, there should be tolerance for a broad scope of businesses providing many 

production inputs, varying business models, philosophies and organizational 
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practices (Grabher, 2001:353). Spin off firms are those firms that identify a gap in 

the market that can be filled by moving away from an established company and 

selling the service back to the company and others. This activity thus enlarges the 

“genetic pool” for the evolution of new organizational and project mutations 

(Grabher, 2001:363). Increased diversity in the locality, can lead to innovative forms 

of entrepreneurial activities. It is vital to the evolution and survival or the ecology 

that there be a diversity of firms and new organisational firms (Cohendet and 

Simon, 2007; Howkins, 2010; Lewontin, 1982). Within a diverse range of firms and 

ownerships types, the less efficient or less active firms are in producing value, the 

more likely the evolution of the ecology will stop. It is advantageous to have a 

diverse set of economic activities in close proximity. This is given as a strength to a 

particular location (Hall, 1998; Glaeser et al, 1992; Glasmeier, 2000).  Likewise, it is 

argued that too much diversity within an ecology can have adverse effects, again 

halting the evolution and rivalry within the ecology (Grabher and Stark, 1996). Sabel 

(2001) argued that the greater the diversity, the more likely it is that firms can reach 

out to form partnerships that are more effective and broad reaching. Diversity can 

bring with it benefits and constraints. It is applicable to this research as both 

industries under investigation have a number of firms operating within them. By 

implication, of the diversity element of the heterarchy we can begin to unravel if 

the diversity we observe is a beneficial or constraining one.  

 

Organisations are not fixed in static co-existence and are therefore implicitly or 

explicitly driven by rivalry. The rivalry between firms recreates different ways to 

organize, interpret and evaluate the same or similar business activities (Grabher, 

2001; 2004). Rivalry comes from domestic and foreign firms requiring organizations 

to reposition themselves in the market over time. This repositioning can be 

proactive or reactive and can vary in terms of speed linked to responsiveness to 

market dynamics. Rivalry drives the organisation to think of new ways of conducting 

business activity and plays a direct role in catalysing innovation and improvements 

in products and service (Porter, 1990) as well as in business models (Zott et al, 

2011). Firms can perform competitor analysis in order to understand and predict 

the rivalry that exists in the market place (Caves, 1984; Porter, 1990; Scherer and 
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Ross, 1990). Rivalry can be viewed at the industry level through existing frameworks 

such as Porter’s (1990) five forces. The framework lacks an in-depth appreciation of 

the individual firms that compose an industry, as well as large multinational 

enterprises (MNE) that coordinate activity across several places (Dunning, 1993, 

1998). The five forces framework implicitly assumes that firms have the same 

internal structures. The empirical work underpinning this framework focuses on 

either one large market leading firm or firms that are highly successful. This 

prevents any comparison between industries with different levels of performance 

(Davies and Ellis, 2000:25). Porter’s diamond underestimates the significance of the 

globalisation processes, neglecting the cross-border linkages in production and 

markets for the competitive advantage of nations (Dunning, 1993). Additionally, 

there have been several critiques of the frameworks methodology and conceptual 

underpinnings, concluding that both have fundamental flaws (Davidson, 1991; 

Clark, 1991; Davies and Ellis, 2000). The relational and heterarchical approaches are 

complimentary by allowing rivalry in production to be explored at either the firm 

level basis or at an industry level, and providing theoretical insight into the 

examination of agglomerations of particular industries or firms. Looking closely at 

some of the relations within firms and between them, business models provide a 

lens and justification as to why some firms use particular connections. All firms 

employ a business model implicitly and explicitly (Teece, 2010). In terms of rivalry, 

supporting the relational and ecological approach, understanding a firm’s business 

model can as Zott and Amit (2010) argue uncover; 

 

“The architecture of the firm’s activity system – shaped by the choice of 

activities, how they are linked, and who performs them – captures how the 

focal firm is embedded in its ‘ecology’ i.e., in its multiple network of 

suppliers, partners and customers, as well as defining who are the firm’s 

potential suppliers, partners and customers (and competitors) in the first 

place” (p.218) 

 

The heterarchy is well placed to elaborate on the wider ecology of firms in a 

particular geographical location. This can yield a consensus on how firms within a 
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locational ecology are operating with or without each other. Overall, the business 

model is used in strategy in order to explain a new network and activity system-

based value creation mechanism and sources of competitive advantage 

(Christensen, 2001; Zott et al, 2011).  

 

Tags are the prescribed rules and limits to the heterarchy. Scott (2006a) and Pratt 

(2006) argue a favourable image creates entry barriers for products from competing 

places. Molotch (1996) argues there are reputational benefits from being in a place 

that is linked to your image. This image can be constructed by the people in the 

locality or by reputation through particular actors’ interests and actions. Shared 

self-understanding is linked to social capital directly, as social capital networks are 

usually built on shared experiences and a sense of shared outcomes.  The tag a 

place carries is aesthetic, as in the case of the advertising industry in London. 

London is known as a centre for creative buzz, a place of creative stimulation in 

which the advertising industry is located and benefits greatly from (Grabher, 2001, 

Bathelt et al, 2004). This aspect of the heterarchy is closely related to the preceding 

theory on the anatomy of the city. It is also the physical infrastructures of the city 

that can sometimes give a place its tag or reputation (Grandadam et al, 2013). 

However, these are not always a positive and can cause significant harm to a place 

hosting an ecology of firms. For example poor road infrastructures or airport 

facilities can have an impact on the perception outside firms have on the city and 

thus the local firm. Labels used to describe the economic condition of a city, such as 

deprived, disadvantages, unhealthy can also have unwanted stigma attached (Know 

and Pinch, 2006). It is also the activities of firms or individual firms who, on a 

particular product, may generate interest from other firms to locate in their 

ecology.  

 

Projects have become synonymous with the modern economy and are increasingly 

deployed as an important for of work organisation (Newell et al, 2008). This has 

been the case more so where innovation and creativity is key to industrial success. 

Broadly, projects have key defining characteristics. They are like a form of 

temporary organisation (Grabher, 2002; Grabher and Ibert, 2007; Newall et al, 
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2008) defined by the features shown in Table 2 (Lundin and Soderholm, 1995). 

Further, Lundin and Soderholm (1995) argue that ‘action’ is the fundamental 

concept needed when understanding temporary organisation. They outline four key 

interrelated demarcations of the temporary organisation from the permanent. 

These are time, task, team and transition. These are discussed in Table 2. 

 

Hence, projects are viewed as being ‘initiated to accomplish pre-specified goals and 

objectives, within a defined period of time, and in a relatively autonomous way, 

unencumbered by established organisational routines and practices’ (Newall et al, 

2008:33). Grabher and Ibert (2007:176) argue further that projects should not be 

seen as isolated from their history, stripped off their contemporary social and 

spatial context, and independent of the future. Instead we should be seeing them 

continually interacting with their wider contexts, hence making them a relational 

space with elements of contextuality, path dependence and contingency interlinked 

into their conceptualisation. Projects in this contextualised view connect the 

personal, organisational, and institutional resources utilised in performing a 

projects. Graber and Ibert, (2007:176) state ‘the relational space encompasses 

social layers on multiple scales from the micro level of interpersonal networks to 

the meso level of intra- and inter-organisational collaboration to the macro level of 

wider institutional settings’. Therefore the project is not bounded to a local cluster 

or city and can have geographical reach that extends to distant individuals, 

organisations or institutions.   

 

 

 

 

 

 

 

Table 2 Demarcation of temporary and permanent organisation 

Feature Temporary Permanent  
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Time There has to be some 

conception of time. A limit 

or boundary that defines 

the start and termination 

of the project. 

‘Planned to exist if not 

forever, then for the 

foreseeable future’ 

(Ekstedt et al, 1999:41) 

and a drive to survive. 

Task These can be specific task 

that maybe a ‘one off’ and 

unique (DeFillippi and 

Arthur, 1998); or 

standardised and 

repetitive. 

Permanent organisations 

are more naturally 

defined by goals rather 

than specific goals (Lundin 

and Soderholm, 1995:439) 

Team Individuals organise 

around a task in hand for 

a particular amount of 

time. Individuals will 

commit their ability to the 

different sequences of the 

project: creation, 

development and 

termination.  

A holistic working 

organisation with 

functional departments.  

Transition Temporary organisations 

are concerned with 

progression and 

achievement or 

accomplishment. There is 

the creation of a new 

setting or arena for 

action.  

Focus on entire 

production processes and 

continual development of 

the organisation. 

(Adapted from: Lundin and Soderholm, 1995) 

Earlier conceptions of the temporary organisation or project have been associated 

with ‘drafts’ or ‘proposals’ in relation to when architects propose a new building or 

an investment banker presents a project for new investment opportunities 
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(Grabher, 2002:207). Modern understandings of the project evolved from US based 

project management of defence contracts. Grabher (2002:207) argues that 

‘development processes that earlier were conceived as separate activities were 

now conceptualised as an integrated entity, called a ‘program’, ‘system’ or ‘project’. 

This literature is based upon engineering principles whereby the projects are 

manageable systems designed to improve efficiency with defined sequences and 

involved strict planning and control over resources (Lundin and Soderholm, 1995; 

Grabher, 2002; Turner and Keegan, 2001; Turner and Muller, 2003). This literature 

is overly focused on the project, neglecting the ties and networks that are formed 

and maintained through the project or even those ties and networks brought into 

the project from individual social networks (Gann and Salter, 2000; Grabher, 2002). 

Equally, projects are embedded in layers of networks based on reputation, localities 

whereby projects operate in milieus of recurrent collaboration and institutions 

where ‘swift’ trust and learning by switching occurs (Grabher, 2001).  

 

Projects provide trading zones for different business models, allowing a firm to 

choose the best practice or morph their current business model into something 

different. Projects are temporary social systems (Grabher, 2004a, 2004b, 2004c), 

however, the time scales can vary considerably from weeks to years, creating 

trading zones crossing inter and intra firm boundaries (Maskell et al, 2006). These 

new ways of working, allow the firms to challenge their own way of thinking and 

how the production processes can be carried out. Business models provide a good 

‘genetic code’ for understanding how firms are organising and managing relations in 

the production process. Baden-Fuller and Morgan (2010) state that the basic and 

fundamental goal of the business model is to act as a descriptor concentrating on 

value capture, creation and delivery. They state that not all firms are the same, but 

equally, they are not all completely different. They argue that there is a generic 

business model or benchmark within an industry that is then built upon and tailored 

to a particular firm. 
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“There are generic kinds of behaviour which are distinctly different. And it is 

these generic kinds of behaviours – that form the set of known business 

models at any point in time” (Baden-Fuller and Morgan, 2010:159). 

 

Firms therefore reconfigure the generic business models to current conditions 

facing that firm and the best ways to create, capture and deliver value (Teece, 

2010). This reemphasises the focus on the firm that this thesis takes along with 

other scholars who have seen business models as firm-centric yet boundary 

spanning activity systems (Applegate, 2000; Morris et al, 2005; Shafer et al, 2005; 

Stewart and Zhao, 2000; Weill and Vitale, 2001; Zott et al, 2011). Hence the 

business model can be seen as “a system that is made up of components, linkages 

between components and dynamics” (Afuah and Tucci, 2001, p4). Therefore the 

business model defines the value creation and process (activity system) from the 

inputs of raw materials through to final consumption. Projects are made up of 

collectives of individuals within one organisation or several specialised firms 

working towards a common goal set by an individual or lead firm striving to satisfy 

self-interest (Field, 2008). There are clear links here to social capital and the use of 

local buzz and global pipelines in order to bring together specific individuals or firms 

within or beyond a specific place (Bathelt et al, 2004).  This concept is highly 

applicable to the creative sector were the production system can be structured 

around a project, with firms providing the required inputs to complete the product 

or service (Ibert, 2004, 2007).  

 

Externalising these elements of the production, that are not as standardised and do 

not have a large market and require specialised skills and technology, to the market 

is more productive and efficient. What we have increasingly seen in the 

disintegration of production systems is networks of flexibly specialised small firms 

providing inputs to lead firms or organising production through projects. There is 

criticism levelled at project-based organisation. As Table 2 shows, there is a time 

limit on projects, meaning that there is less opportunity to build confidence using 

traditional practices (Lundin and Soderholm, 1995). Additionally, projects lack the 

institutional safe guards like conventions (Storper, 1997) and normative structures 
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in order to minimise risk and the prospect of failure (Grabher, 2002). However, 

given the perceived drawbacks, project organisation is no longer confined to a 

select few industries such as film and television, construction or shipbuilding 

(Winch, 1986; Faulkner and Anderson, 1987; DeFillippe and Arthur, 1998). We see 

project based organisation in industries such as life sciences, chemicals and 

automobile industries (Todling and Kaufmann, 2001; Grabher, 2002; Lampel and 

Macmillan, 2008). As part of the heterarchy, we can acknowledge the make-up of 

the ecology in the diversity section and include many different actors. Even though 

projects can be a way of organising several firms in production, they also allow an 

internal analysis of one particular firm and their project(s).  Therefore a diverse 

range of firms and institutions can be analysed with this approach.  

 

Due to the environmental uncertainties that exist, the organization has to be able to 

reassess its own organizational behaviour and be reflexive (Grabher, 2001; Teece, 

2010). Reflexivity is like the immune system to the herterarchies. This demonstrates 

the ability to adapt to the unknown environment and be able to call upon 

resources. However, Grabher (2001) does not mention failure in stable or unstable 

environments. Like a human’s immune system, a firm’s attempt to respond can 

ultimately lead to failure. The result of the failure can rest in the organizations 

behaviour or strategic decision-making and the resources the firm has available. 

Likewise if the firm fails to respond to changes over time, through implementing a 

new business model, they can see a loss in value and subsequent lower yields 

(Chesbrough, 2010). If these are inadequate at any point in time, the firm will 

increase its risk of failure thus damaging and cause a reconfiguring of the ecology. 

As Amin and Cohendet (2000) argue, learning to adapt can be one of the greatest 

challenges to a firm overcoming knowledge-based or competence-based learning. 

This depends on the firm’s ability to monitor and negotiate a change in its own 

governance structure. 

 

The five features of the heterarchy have been outlined above showing the 

supporting elements towards the relational approach. Both of the theories 

discussed so far will give this theoretical framework the ability to look at a 
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geographical place and the firm ecology that exists within it. Heterarchies allow the 

understanding of economic, social and historical contexts. The approach is also 

more responsive to change and the need to replicate assemblies of a wide number 

of actors.  

 

‘Rather it is interested in elucidating how these ties are dissolved on one 

organizational and spatial level just to be reconfigured on another level in 

order to mobilize basic ingredients for the practice of episodic project 

collaboration’ (Grabher, 2002:246) 

 

Overall, the main focus of the ecological perspectives is that of adaptability, change 

and growth. Firms, individuals and economic milieu do not stay static; they change 

over time and space. Adaptability is forward looking, as it seeks to mitigate adverse 

economic impacts to the organization and look to the future. It is also a statement 

of the organization’s ability to cope with unforeseen circumstances and how it 

manages its many resources. Project ecologies do not just denote an organization of 

production but the logics and individual identities, values and loyalties within the 

ecologies (Grabher 2004).   

 

The ecological approach has been widely used to research the creative sector 

(Grabher, 2001; 2002; 2004; Grabher and Ibert, 2006; Ibert, 2004 and Johns, 2010) 

and provides a framework in order to understand the increasingly fragmented 

production processes that are systemic in this industry. There has been limited 

application beyond this sector. In management literature there have been papers 

published on managing firms though project ecologies in biotechnology firms 

(Lampel et al, 2008; Newell et al, 2008) but there has not been a focus on the 

organization of production using an ecological approach within that particular 

sector. The existing work makes limited use of the heterarchy and the six features 

outlined here. Although there are papers that discuss certain elements of the 

heterarchy such as diversity (Lowe and Gertler, 2009) or rivalry (Chen, 1996), but in 

isolation, rather than together, as this framework intends to do. The framework will 

give a standardised set of elements to apply to both the life science and video game 
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industry under investigation in the same geographical context. The following 

section will move onto the anatomy of cities finalising the theoretical framework. 

 

2.4 The Anatomy of Cities 
 

The previous sections have focused on how we can use the relational approach to 

place emphasis on firms and place, followed by a supporting ecological perspective 

which provides a tool to generate questions on the firms. The following section will 

focus on cities and how they have been established as significant units of analysis. 

Cities are sites of significant economic activity, yet they are nodes in a highly 

uneven geographical distribution of economic activity. Secondly, the section will 

outline Cohendet et al (2010) concept of the anatomy of creative cities. All 

economic activity has to happen somewhere. A place that can have a distinguishing 

effect on that particular economic activity for good and for bad. This has been a 

long-standing interest of many economic geographers and increasingly in 

management and economics. Over the last thirty or so years, interest has been 

placed at a variety of scales, but most notably, the city and the region (Jacobs 

1986). For this research, the focus has been placed on the city of Liverpool and its 

anatomy. Exploring the anatomy of the city (Cohendet et al, 2010), in combination 

with the relational approach, we can draw an understanding of how the ecologies 

of both video games and life sciences are situated in the City of Liverpool. It is the 

aim then of this section to unpack the theoretical approach proposed by Cohendet 

et al (2010) on the anatomy of creative cities and look at its application to both 

ecologies in this research. The section will also justify why this approach has been 

taken in this thesis. 

 

2.4.1 Cities 
 

From the historical beginnings of capitalism, cities have functioned in important 

ways as sites of agglomeration and specialised production activities (Scott, 

2000:23). Hall (1998) has documented in great detail the privileged role cities have 
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played across the world as centres of economic activity. Not only are cities places of 

economic activity, they are hives for creativity and innovation, hosting a rich 

diversity of people, especially in western economies (Florida, 1995, 2007; Howkin 

2010; Lowe and Gertler, 2005; Scott, 2000; Tay, 2005). Many cities host a variety of 

actors and institutions that have the capacity to develop and exploit knowledge 

bases (Asheim and Gertler, 2005; Asheim and Coenen, 2005). However, we have to 

acknowledge the city is also a site in which there can be deprivation and decline but 

also renewal (Harvey, 1997). A critique we can raise is that when analysing these 

sites we are only seeing a cross section through a developmental trajectory, 

emerging out of a path dependent evolutionary process, structured by phenomena 

occurring within and beyond the city (Scott, 2000). It is difficult to overcome this 

without the use of longitudinal studies and a continued empirical investigation. 

However, using the theoretical framework in Chapter Two and shown in Chapters 

Four and Five the empirical research has sought to interrogate the path dependent 

processes and the emergence of particular ecologies, institutions and actors in 

Liverpool (David, 1985, 1994). So, we have to accept that we are seeing a cross 

section in time but we are aware that in this chapter and shown in previous 

chapters that we address, as best practice, the trajectories that have led to current 

contextual configurations (Bathelt and Glückler, 2011). 

 

Cities can be understood and analysed in relation to their history, culture and 

economy requiring a multidisciplinary approach, therefore attracting attention from 

across the special sciences (Harvey, 2006; Jacobs, 1986; Knox and Pinch, 2006). 

Westernised thinking behind what a city is and what it should look like has changed 

significantly over time in relation to broader political economy and academic 

paradigm shifts. To begin, the seminal work of Mumford (1937) titled ‘what is a city’ 

has gained significance, particularly in urban geography and planning studies, as a 

foundation towards more contemporary thinking of the city. Mumford (1937) 

introduced a social element to the theorisation of the city, moving beyond the fixed 

measures, reducing cities to population size, density and attributes of the built 

environment. These where deemed inadequate by Mumford (1937), arguing that 

cities are social dramas. The metaphor of the theatre is used in his work and this 
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runs as a narrative in current work on urban settings. For Mumford (1937) cities are 

the stage in which people play out their social interaction, enriched by diversity in 

people, education, commerce, art and other institutions found in cities. 

Understanding the seminal work of Mumford (1937) here underpins the ideas of 

more recent analysis, proving that new farmworkers are indeed novel yet built on 

principles set decades before. Hence, cities have long been sites made up of 

institutions such as government citadels, economic markets but conceptualisations 

and planning has strongly recognised and included community.  

 

Soja (1980) argued that cities have a socio spatial dialectic, meaning people change 

the place (the city) as they live and work, yet the place conditions their behaviour. 

Cities have a dialectic process, where social relations are constituted, constrained 

and mediated throughout the city. The fundamental link between people and place 

goes beyond Mumford (1937) and has been taken up by urban geographers such as 

Harvey (2010), Dear and Wolch (1989) and Knox (1996). This thesis, in its efforts to 

understand the city, embraces the connection between people and place through 

the post structuralist lens taken in much of the human geography literature (Knox 

and Pinch, 2006). The approach strongly opposed the idea that the world, or in this 

case the city, can be explained through one single hidden underlying structure 

(Duncan, 1980; Knox and Pinch, 2006). This research suggests that cities have 

numerous shifting and unstable dimensions that we should understand as evolving 

and changing. Ingersoll (1992) stated that cities are almost impossible to describe, 

noting that they are not as they used to be, with physically defined boundaries, 

(usually a wall) instead their boundaries are increasingly ambiguous with flows of 

people and capital permeating their geographically defined boundaries. Over the 

last 30 years there has been significant economy change that has led to urban 

restructuring and the way in which we can conceptualise our cities (Knox and Pinch, 

2006). Economic change has been one of the defining factors in the trajectories of 

cities, propelling those cities able to capture and nurture high value, creating 

activities and leaving other cities behind, having to pick up low value activities 

(Sassen, 2006a). The most significant change has been the shift in cities being 

dominated by manufacturing activity to being dominated by service sector activity. 
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In short, the change has been driven by the wider changes, such as political 

economy in the post Fordism era where mass production fell to more flexible 

methods of production and organisation (Piore and Sable, 1984). Table 3 

summarises the main economic changes and as a result the main characteristics of 

the city for that era.  

 

Table 3 Changing contexts and cities 

Economic context Main Characteristics 

Preindustrial cities Small Scale waling cities 

Vertical differentiation based on social 

divisions 

Core - elite of the city 

Periphery – mass of population 

Industrial capitalist city Fordism paradigm 

Dominated by mass production and 

consumption  

Rigid production systems 

Elite migration to periphery or suburbs  

Poor/working class occupy inner city 

Post Fordism to flexibility Increasing use of technology in production 

Flexibility in workforces 

Deindustrialisation of cities  

Move towards service based economy 

New industrial spaces – clusters 

Globalisation Emergence of global cities and global 

command centres (Sassen, 1991, 2006) 

Knowledge economies and information 

cities 

Intensified social polarisation 

Increased competition between cities 

(Adapted from Knox and Pinch, 2006) 

 

Sassen (2006a) argues that ICT has played a significant role in the development of 

cities and what we have seen more recently is the emergence of global cities. Global 
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cities are characterised by social polarisation, the presence of large financial 

institutions, multinational headquarters, a stratum of well paid workers who in turn 

demand particular consumer services and provisions such as restaurants and shops 

and bars that in turn utilise a large number of low paid workers. Hence, there is a 

cycle in global cities feeding a growing inequality.  Sassen (2006a) argued in her 

work that with increased globalisation and the adoption of ICT the global capital is 

becoming increasingly reliant on global command centres of the world. These are 

places where large financial institutions exist such as London, New York and Tokyo. 

Based on Sassen (2001, 2006a) and Beaverstock et al’s, (2000) analysis and 

characteristics of global cities, Liverpool does not represent a high-ranking global 

city able to call upon the resources of alpha cities such as London or New York. 

However, Southern (1999:13) argues that the global cities framework does little to 

explain the roles of those places that cannot call upon the resources, or centralised 

activities of global command centres. The work that has been done surrounding 

global cities focuses on focal cities in the global economy, arguing that peripheral 

cities are left to pick up what is left, such as back office activities that can be done 

over greater distance (Sassen, 2006a). The framework does not help to explain the 

precise role of non-global cities but allows us to place the city of Liverpool into a 

wider context and thus answer the question raised by Southern (1999) as to what 

the role of northern English cities is, or for this thesis, how can a city such as 

Liverpool host two innovative and dynamic industries? One of which requiring large 

amounts of capital not found in the local and both requiring a labour market of 

highly skilled innovative and creative people that we typically find in global cities 

(Beaverstock et al, 1999; Scott, 2000; Cook et al, 2011; Faulconbridge et al, 2011). 

 

Knox and Pinch (2006) highlight that many social scientists have used similar 

metaphors describing the city as a body; a living organism with a system with a 

hierarchy of cells and circulation through various arteries, often portrayed as sick or 

unhealthy. Cities have been referred to as networks defined by a conjunction of 

many overlapping webs of social and economic interaction.  More recently ecology 

has been used as a more holistic and adaptable narrative to capture the functions 

and environment of cities, as well as the multiple industries and people within it 
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(Howkin, 2010). However, the use of the ecology metaphor is developmental and is 

rather abstract with few conceptual or empirical underpinnings, yet it does help us 

to make sense of how the processes of the city can be imagined. This chapter will 

use empirical studies to show the interconnectedness between firm ecologies and 

place, showing how the geographical context city of Liverpool is the place where 

the ecologies are situated. Following Soja (1980), not only is there a dialectic 

between people and place but also the industry, as people make up the workforce, 

firms and institutions found in cities that in turn influence place and are conditioned 

by place.  This requires a framework that does indeed focus on the city, both the 

people and the physically built environment, but can also be used in order to 

understand the city in relation to a particular industry. 

 

Howkins (2010) argues that for ecologies to flourish, we need a place that can offer 

diversity, change, learning and adaption in both scale and scope. Furthermore, 

these places will have the most people, active markets, an appropriately built 

environment and a modern infrastructure such as broadband communication. It has 

been outlined above; that an ecological perspective provides more than what 

Howkins (2010) initially looked for in terms of conceptual frameworks on 

composition of ecologies.  It is no surprise that cities have been the location offering 

these traits and why many firms across many different industries locate within 

them. The creative industries have been noted for their concentrations within cities 

and for cities becoming beacons of creativity (Howkin, 2010; Scott, 2000). The video 

games industry falls within the wider creative industries sector. There are several 

papers looking specifically at video game firms within cities, noting its uniqueness 

from other actives such as software development for commercial use (Cohendet et 

al, 2010; Cohendet and Simon, 2007; Grandadam et al, 2013; Howkins, 2010; Scott, 

2000). What are less well documented especially in UK cities, are the concentration 

of life science based activities and the anatomy of a ‘science’ city. There is a body of 

literature that has investigated why we see the concentration of life science firms. 

 

2.4.2 Depicting the Anatomy of the City 
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One notable body of work by Florida (2002; 2007; Florida et al, 2008) is claimed to 

have set the background for the study of situated creativity within cities. His work 

on the creative class has focused on who the creative people are and how they can 

enable an urban renewal within cities. Central to his thesis is the diversity of people 

within metropolitan areas that he describes as ‘bohemians’. Having such as high 

concentrations of diversified people can lead to increased economic development. 

Having a rich diversity of people in such concentrations fosters an environment 

where ideas are open and dynamic, creating a professional urban environment 

(Florida, 2007). Furthermore, Florida argues that the focus should be on retaining 

and attracting such bohemians rather than focusing on singular infrastructure 

projects in such areas. In his thesis, Florida was not exclusive to particular industries 

and used a broad approach, signalling out economic activity such as creative, 

innovative and high technology. Although the work has been well received by policy 

makers at various scales, academics have taken issues with some of this work in 

regards to the data used and the methodology (for a full critique see Malenga, 

2004; Peck, 2005; Scott, 2006a). More recently the critique this thesis wishes to 

draw on is from Cohendet et al (2010) that argues Florida’s work, although criticised 

elsewhere, has set an agenda for the anatomy of cities. However, the focus on who 

these people are is a major pitfall rather than looking at what they really do. 

Cohedent et al (2010:92) state that: 

 

“what Florida suggests is more a necessary condition for having a creative 

city (by accumulating talents belonging to the creative class), rather than a 

comprehensive vision of the actual processes that lead an urban milieu to be 

more creative”  

 

Hence, Florida has argued for the types of people cities need to retain, were as 

Cohedent et al (2010) is arguing for an understanding of place and what roles are 

performed in these places. Complementing the heterachy that views the collection 

of firms within a particular industry as an ecology. Following the features of a 

heterarchy, this approach can support further the generation of questions to 

understand what these firms are actually doing and how a particular place is 
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facilitating their activities. We can explore both the firm and place, as well as their 

interconnectivity, using the frameworks outlined in this thesis.  

 

The anatomy of the city concept is defined by three parts. These are an upper, 

middle and lower ground, shown in Figure 1.  

 

 

 Figure 1 Anatomy of the Creative city (Source: Cohendet et al, 2010, figure 1) 
 

Although focused on the creative city, the concept is looking at local ecologies and 

the production of knowledge. There are other approaches to analysing cities, such 

as the work produced by Scott (2000) on creative cities, Florida (2008) on the 

creative classes in cities and Sassen (2006a) global cities framework that tends to 

focus on nodal cities in the global economy. However, this work does not provide 

such a clear conceptual framework to apply onto cities such as Liverpool. 

Additionally, the focus of Scott’s work is solely on creative industries giving less 
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flexibility for this research to move the focus to life sciences. However, Scott’s work 

is not being ignored; instead it can be used to inform the empirical observations in 

later chapters.  Here, the anatomy conceptualisation has much more flexibility in its 

approach to investigating ecologies and the knowledge in both industries used in 

this research. Further, Cohendet et al (2010) argue that not all knowledge is 

scientific or industrial, even more so in the creative industries. Knowledge 

developed in the creative industries can be highly context specific and variable by 

location. Although knowledge in the life sciences is by no mean like that of the 

creative, there are still elements of chance discoveries and innovations that can be 

highly context specific and vary by location. For example the specialisms of 

particular scientists, the infrastructures that exist to aid scientific knowledge and 

the need to facilitate life styles along with the quality of life within a city. Going 

back to Florida’s (2008) argument that cities need to retain highly qualified people, 

then as Cohendet et al (2010) argue; look at what these people do and how context 

can help facilitate ecologies and knowledge.  

 

2.4.3 Depicting the Anatomy of the City: Upper Ground 

 

The upper ground is the top layer of the city, consisting of firms with various 

specialisations and institutions both public and private including research 

laboratories, universities and studios. These firms and institutions are responsible 

for launching products onto the market (Cohendet et al, 2010:95). The upper 

ground inhabitants have the ability to finance and commercialise knowledge 

through their business models that connect them into wider production systems 

and markets. General cluster analysis has tended to focus on the upper ground 

entities, their production processes and use of externalities between firms.  

Cohendet et al (2010) argue that the creative industries do not have large networks 

of subsidiaries and vast amounts of capital to put into R&D. Additionally, they 

cannot tap into global pipelines of knowledge for inspiration in the creative process. 

Hence, they conclude that none of the classical ways to enhance creativity are 

available in creative firms (p.95), painting a very localised creative process. 
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Creativity is thus drawn from the fertile soils of a creative city. It can be argued that 

this is not always the case in creative industries, and that some are dependent on 

extra-local connections that extend beyond local milieu. Additionally, high 

technology industries such as the life sciences have been observed relying on both 

local buzz and global pipelines for knowledge generation and production. Questions 

surround how the firm ecologies are situated in the anatomy of the city can be 

raised.  

 

As previously mentioned in the ecological perspectives, projects are a particular 

mode of organisation that has grown in prominence in its usage and academic 

understanding (Grabher and Ibert, 2006).  Increasingly innovative and small firms 

are using projects as a way of organising the firm, unlike larger firms that use more 

functional departments in order to organise a variety of units within the firm. 

Cohendet et al (2010) state that this project typology of organising involves 

communities of specialists who provide the various inputs into the creative and 

production process. The anatomy here of the upper ground can be explored using 

the ecological approach outlined above. This is a point where we depart somewhat 

from the analysis provided by Cohendet et al (2010) in favour of the previous 

ecological approach, in order to give a deeper analysis of the upper ground, 

although retaining the upper ground as part of the anatomy of the city.   

 

2.4.3 Depicting the Anatomy of the City: Under Ground 

 

The underground is an invisible part of the city (Cohendet et al, 2010). We can draw 

upon Florida’s (2005, 2008) arguments about retaining or attracting a creative class. 

This layer of the city is about the groups of people that exist in cities. The 

upperground can at times look to the underground as a source of labour and new 

inspiration for creativity and innovation.  The primary focus of those who occupy 

this part of the city is to explore; disconnected from the commercialised world of 

the upper ground. This is where ideas and novel trends emerge, especially in the 

creative industries. The weakness of this layer in the concept of the anatomy of the 
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city, is its transferability to the life sciences for the purpose of this research. We can 

see an emerging underground in relation to those who are scientifically trained, 

who leave universities or other formal institutions as graduates.  Additionally, what 

can be drawn from the original concept is the need for a buzz within the local area 

(Bathelt et al, 2004). Markusen (2006) argues that raw agglomerations of related 

firms or occupations do not ensure that synergies will occur among them, or that 

the number of those involved in the industry will increase. There needs to be events 

or gatherings that allow those exploring to meet those who are exploiting (upper 

ground). Individuals occupying the under ground are deeply embedded within a 

particular milieu (Cohendet et al, 2010; Florida, 2008; Hess, 2004). When and where 

the events and explorations happen are a significant importance. The city has to be 

able to facilitate such synergies in exploration. This is where the middle ground 

comes into the framework.  

 

2.4.3 Depicting the Anatomy of the City: Middle Ground 

 

The middle ground contains the intermediate structures that link the upper and 

under ground (Grandadam et al, 2013). The middle ground has a brokerage position 

within the anatomy of the city mediating between informal and formal worlds. For 

there to be a middle ground there has to be communities or organisations to 

facilitate interactions between the upper and under grounds. Within the city we 

have geographical proximity; the middle ground can also allow cognitive proximity 

through the translation and codifying of knowledge, artefacts and trends. This 

comes back to some of the earlier concepts of diversity and rivalry discussed in the 

ecological literature (Howkins, 2010; Grabher, 2001). In the diversity of firms within 

ecologies there has to be cognitive proximity and not just a raw agglomeration of 

firms (Markusen, 2006). Cohendet et al (2010:97) states that this cognitive 

mechanism has two processes: exploitation and exploration. Both are fulfilled 

respectively through epistemic communities and communities of practice (Amin 

and Roberts, 2008). The middle ground facilitates knowledge generation from a 

bottom up and top down flow. For both ecologies under investigation in this 
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research, a middle ground for each will have to be teased out to see if and how 

firms are generating the knowledge needed in their production systems. There are 

issues with the framework in regards to its focus. The original concept focuses on 

creativity and the processes of creative knowledge production and diffusion 

throughout the city. One of the major benefits of this concept it its ability to 

connect what happens in the cities into wider flows between cities (Castells, 2000; 

Grandadam et al, 2013). It can be the role, not just of the upper ground to exploit 

and connect into wider production flows, but also the middle ground to support 

these interactions. Linking back to the ecological approach, the tags that are 

associated with particular places can owe much of their success to the middle 

ground, through the building of the physical infrastructure that is found in this layer 

(Grandadam et al, 2013; Grabher, 2001, 2004). For example, concert halls, 

restaurants, hotels, science parks and incubators.  

 

Together these three layers make up the anatomy of the creative city. The 

framework has been predominantly focused on the creative process, but has the 

flexibility to bring in a wealth of literature and generate research questions on the 

life sciences industry as well. As pointed out, there are aspects of the concept that 

can be taken across to study high technology cities, which is not well researched. As 

previous literature has shown on the geography of the life science industry; the 

literature proposed many different observations as to why related firms in the 

industry co-locate.  

 

Grandadam et al (2013) has added to this concept, recently arguing the importance 

of the place and space that the firms are located in and how they aid the evolving 

nature of creativity. Here, we can ask, how is the anatomy of the city aiding the 

development of the two industries in their current heterarchical form? Amin and 

Thrift (2002) state that places and space are areas where communities can overlap, 

allowing members, formally and informally, to gather, meet, share their knowledge 

and learn from each other. A rich middle ground requires places, defined as the 

‘realm of near, intimate and bounded relations’ (Amin and Cohendet, 2004, p92). 

These are physical places, buildings that house cafes, museums or art galleries. 
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These places are areas of cultural or creative consumption and validation. They can 

be public assets or privately owned places. They circulate knowledge and provide a 

platform for knowledge exploration. They are grounds to activate linkages between 

people and build shared understanding. Firms can turn these connections into 

social capital and build stronger ties in the locale. Also, these places can be the 

grounds where we find brokers to facilitate access to resources or opportunities in 

weaker ties. 

 

Space is more cognitive, defined as ‘the realm of far, impersonal and fluid relations’ 

(Amin and Cohendet, 2004, p92). The cognitive spaces facilitate wider connections 

enhancing the local buzz using the global pipelines of knowledge (Bathelt et al, 

2004); maintaining connections from previous employment and managing them 

through various communication mediums, but also being able to draw on the 

experiences gained through global pipelines into the locale. This also increases the 

fertility of a middle ground. If that knowledge is not being shared, due to a lack of 

places in which to do so, then the middle ground is weakened.  Creative shared 

places lead to influential spaces and a fertile middle ground. The following section 

will look at the current work on both industries and their tendencies to agglomerate 

in particular places.   

2.5 Firms, Territories and Place 
 

Globalisation has intensified the highly uneven divide of economic activity. It has 

caused a complex indeterminate set of process operating very unevenly in both 

time and space (Dicken, 2011:8). Economic activity has become increasingly 

geographically concentrated with some industries agglomerating in particular 

places. Particular place do offer firms local externalities such as large markets with 

economies of scale and scope. Firms can be attracted by these to reduce 

transaction cost or capture technology spill overs. Firms can also agglomerate 

because of perceived external economies related to a particular place (Bathelt and 

Glückler, 2011). External economies are defined by Scitovsky (1954:143) as services 

and disservices rendered free without compensation by one producer to another. 
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Other factors such as size and scope or the industry, region or economy also have 

influence on the intensity and availability of such external economies. As a result 

location in the global economy has become widely examined, with academics 

advocating that globalisation is increasing the importance of location rather than 

reducing it (Martin and Sunley, 2003). Competitive advantage it seems is located 

locally in the global economy and is exacerbated by the disintegration of the 

production processes and social division of labour (Porter, 1998). However, 

agglomeration is not a new phenomenon and has been recently revived through 

the cluster literature. Both the term agglomeration and cluster have become widely 

interchangeable  Clusters have been examined for decades most notably starting 

with Marshall’s (1920) analysis of industrial agglomeration of specialised 

manufacturing industries. Marshall’s work has heavily influenced cluster studies 

that have expanded across multiple disciplines with academics conceptualising and 

critiquing the phenomena (Bathelt and Glucker, 2011). Some of the claimed 

advantages of agglomeration include higher innovation, growth, productivity, new 

firm formation, job growth, increased profitability as a result and increased 

competitiveness. Once an agglomeration of firms is established they can grow, 

remain stagnant or decline before their time. Growth is dependent on the place 

being able to attract additional firms and supporting services causing a self-

reinforcing accumulation (Dicken, 2011). Further processes of widening and 

deepening the labour pool, thickening local institutions and enhancing the physical 

infrastructure come with continued development of the agglomeration. It is argued 

that these processes of agglomeration are highly path dependent and set a place on 

a trajectory influenced by its history.  

 

However, the advantages and trajectory tend to rely heavily on local interaction. 

The relational approach outlined above goes beyond the issues of local externalities 

and investigates network externalities and influences beyond the locale (Bathelt 

and Glückler, 2003, 2011). To understand further the connections between places 

and why particular firms may look beyond their locale, an understanding of the 

production network is needed. These are organisational networks that can span 
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geographical space or in some instances be concentrated in particular place (Dicken 

2005; Glückler, 2007). The production of many commodities both manufacturing 

and services, involve networks of individual activities and transactions performed 

across time and space (Dicken 2011). Dicken (2011:72) defines the production 

network as ‘the nexus of interconnected functions and operations through which 

goods and services are produced and distributed’. Hence understanding the 

production networks and the inputs and activities involved within it, we can begin 

to see where those inputs and functions are geographically situated. The geography 

of the production network can be linked to agglomerations of particular inputs as 

firms seek out potential local and external economies, specific to their function in 

the production network.  

 

2.5.1 Geographies of the Life Science Industry 

 

There are tendencies for firms in the life science industries to agglomerate at 

certain points along the production network. Firms involved in the exploration 

stages tend to be highly concentrated together, involving connections between 

public and private organisations in the basic research of new discoveries (Powell, 

1996, 2002; Cooke 2001, 2004a, 2004b, 2004c, 2005; Gertler and Vinadrai, 2009; 

Nilsson, 2001, Moodysson et al, 2008). In the exploration stages of production, 

clinical trial companies tend to be less geographically attached to geographical 

concentrations of life science activity (Cooke, 2005). Clinical trials require patients 

from rare or selective demographic backgrounds, which are not always found in the 

location of life science clusters. Hence, they are usually dispersed across many 

locations in order to access different samples of the population. The manufacturing 

stage is also argued to be less likely to locate in life science clusters. Cooke (2005) 

argues that the location of manufacturing tends to be in former sites of bulk 

chemical production. Henderson and Reavis (2008) states that sites in emerging 

economies, such as India and China are cost effective places to move manufacturing 

production.  
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Marketing and sales functions in the life science production network are less well 

documented. This is mostly a footloose part of the production network (Cooke, 

2005). However the latter stages of the production network are very geographically 

dispersed, with hospitals and general practitioners surgeries and clinics located in 

many major urban locations. However, in some cases, hospitals do become part of 

life science clusters at multiple scales as they provide patient databases and access 

to samples of the population. There have been a number of empirical observations 

to explain the emergence of a concentration of life science firms in particular 

places, such as USA, UK and Scandinavia (Powell, 1996, 2002; Cooke 2001, 2004a, 

2004b, 2004c, 2004d, 2005; Nilsson, 2001, Moodysson et al, 2008). Thus far, there 

are five clear observations outlined below that can be useful to this research when 

using a relational and heterarchical approach. 

 

Cooke (2004a, 2004b, 2005) has used cluster analysis in regards to the Cambridge 

life science agglomeration. Cooke (2004a) states that the formation of life science 

clusters is due to the presence of science based infrastructure, such as research and 

development intensive universities or government laboratories. Such actors are 

known as public research organisations (PROs). Universities are said to act as 

magnets to firms and draw them to locate within close proximity to benefit from 

knowledge inputs and outputs. Here institutions in the public sector play a 

significant role in the development of the cluster. The publically funded institutions 

have thus attracted further private investment into the science base infrastructure 

through the emergence of privately funded firms and collaborations between 

private and public sector organisations. Amin and Thrift (1994, 1995) have argued 

that institutionally ‘thick’ regions or places help promote and support the growth of 

particular industrial agglomerations. Henry and Pinch (2001) have argued that the 

opposite can also be true, that institutionally ‘thin’ regions or places are also 

effective promoting a process of firms self-organising.   

 

Secondly, rather than suggesting a magnetic pulling force, Feldman and Francis’ 

(2003) suggest that a number of key triggers within the local economy spark cluster 

emergence. This links to relational approach that advocates the importance of path 
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dependence processes in the emergence and trajectory of particular 

agglomerations. Understanding what came before and the key trigger points allows 

us to trace a history of events towards the current day. Feldman and Francis (2003) 

argue in the case of Washington (USA), the downsizing and closure of public 

laboratories triggered investment in the region to reinvigorate these once public 

assets. Whereas Cooke (2005) stressed the importance of PRO’s and publically 

funded institutions and organisations as a cause of cluster formation, here we see a 

public policy dichotomy at a national level and a regional level.  

 

Thirdly, the geography of highly regarded scientists is uneven, as universities with 

global reputations in particular scientific disciplines tend to attract such talent. 

From Zucker and Darby’s (1998) observed a co-location benefit between “star 

scientists” and start-up firms. Collaborative relations form between public and 

private sectors emerge (Feldman et al 2005) and a local buzz is created through 

networking events and social interactions between scientists and entrepreneurs. 

Maskell (2001) makes the link between innovation and clusters, taking the view that 

cooperation between actors in the cluster can lead to activities of innovative 

learning. Actors in cooperation include user-producer relationships, formal – 

informal collaborations, inter-firm mobility of skilled workers and spin offs of new 

firms from existing firms, universities and public research institutions (Rosiello and 

Orsenigo, 2008). The local milieu is characterised by social interaction on a formal 

and informal basis with actors (from firms to individuals) being able to embed 

themselves in deep social networks. These networks thus facilitate knowledge 

sharing, spill over, face to face interaction and direct exposure to the practise and 

expertise within (Rosiello and Orsenigo, 2008).   

 

The previous three observations tend to focus on place-bounded factors. However, 

research by Owen-Smith and Powell (2004) suggests that non-local knowledge 

absorption through scientists who participate in international networks act as 

conduits, bringing knowledge back to the local cluster. A relational process that 

brings complementary knowledge from multiple places together in one place 

accelerates innovation. Co-authored publications are another way of illustrating 
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collaboration between actors in different places. Coenen et al (2004) demonstrated 

this using Medicon Valley, which is located between Sweden and Denmark. Strong 

evidence suggested that scientists in Medicon Valley collaborated on publications 

with European and USA colleagues. Hence, as well as a local buzz from local 

networking there are “global pipelines” that facilitate non local networking 

knowledge transfer (Bathelt et al, 2002).  

 

Kasabov and Delbridge (2008) have augured further that a life science 

agglomerations success and development is based on a number of traded and 

“soft” interdependencies. Traded interdependencies are globally active research 

institutions such as universities and government research laboratories; and 

commercial prowess based on the reputation of a selected number of firms located 

within the clusters. Access to start-up capital is a vital component of any new and 

existing business. Areas that are well served by venture capitalists or business 

angels tend to foster more start-ups. Management capabilities are essential in 

running a business. The firm has to be able to recruit locally or be able to attract 

high quality managers who understand and can demonstrate the ability to drive the 

firm. Firms rely on a readymade pool of scientifically educated labour, without 

which, would make the firms operations difficult as they would have to look beyond 

their locality for employees.  

 

Soft interdependencies refer to the facilities that generate knowledge transfers and 

the diffusion of tacit uncodified knowledge. These include networking events, 

forums and trade fairs. Rosiello and Orsenigo (2008) state that proximity can help to 

develop local life science markets. Bio-knowledge generated by the local public 

research organisations can be exploited or licensed to private companies in which 

scientists or entrepreneurs can own shares, occupy managerial positions and sit on 

advisory boards. The space in-between the transactions is filled by public policy and 

related services such as lawyers, brokers and venture capitalist (Powell et al, 2002). 

Public policy can play a role in the cluster by creating spaces for such interactions, 

providing protection for smaller firms and directing public research organisation’s 
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research strategies by making public funds available for specialised research 

projects. All this is prevalently local activity (Rosiello and Orsenigo, 2008). 

 

 The observations outlined above, with the exception of Owen-smith and Powell 

(2004), tend to focus on local externalities. For this research, it is important to keep 

in mind the locality and what it has to offer, however, the gap emerges in the 

investigation of the locality using the theoretical framework presented here. The 

framework allows the articulation of local and non-local connections in production. 

Additionally, Cooke (2004a, 2004b) based his research on the Cambridge Life 

Science cluster which has a very long tradition of scientific success and is very much 

identified with the UK life science industry. What are less well documented are 

other regions of England that have seen a concentration of life science activities 

emerge like in Liverpool. Emerging from this are questions of what firms exist in 

Liverpool? And how they are connected beyond Liverpool? Following Owen-Smith 

and Powell (2004) and the critique levelled at cluster analysis (Martin and Sunley, 

2003), further investigation is warranted in the context of Liverpool into the extra-

local connections in production.  

 

2.5.2 Geographies of the Video Games Industry  

 

There is huge potential to contribute in many ways to the analysis of the video 

games industry. The sector is vibrant and undergoing many changes with the onset 

of digital technologies and digital service provision. This is having wider impacts on 

the broader structures in production and organisation for firm activity around the 

world. Current academic literature  focusing specifically on the video games sector 

has so far produced research on the sectors development up until 2007 (Aoyama 

and Izushi, 2003; De Vaan et al, 2013; Poole, 2000; Balland et al, 2013; Johns, 2006). 

In particular,  research on entrepreneurial activity and how small businesses are 

connected into wider production networks, lags behind existing research on the 

larger video game firms such as Sony and Microsoft (Cadin and Guérin, 2006; 

Cohendet et al, 2010; Gaume, 2006; Johns, 2006; Marks and Scholarios, 2007). 
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There is a large amount of research that exists on other creative industries, such as 

software development and film and television. The most recent publications 

specifically on the video game industry draw on empirical studies from other 

creative sectors and industry media articles (De Vaan et al, 2013, Balland et al, 

2013). Hence, there is a body of literature slowly developing both theoretically and 

empirically tailored to the video game sector, at the same time the industry is 

seeing significant growth in revenues and its user base.  As Poole (2000: 24) argues: 

 

‘Videogames are not going to go away. You can’t hide under the stairs. 

Resistance is futile. Any industry with such a vast amount of money sloshing 

around in it is by that token alone worthy of investigation’ 

 

Aoyama and Izushi (2003) have highlighted, through the complex trajectory of the 

Japanese video game industry, an interplay between hardware devices (consoles) 

and software (video game) from its conception. The industry is cyclical in that new 

hardware with advanced technology emerges every four to six years. Johns (2006) 

argued that the hardware suppliers are dependent on the supply of software for 

their platforms in order to create an ecosystem with critical mass. Although the 

hardware manufactures develop software for their consoles, there are also third 

party publishers in the industry who focus on publishing and development across a 

number of hardware devices. If new hardware is to be successful, manufactures 

need to have close coordination with publishers and developers of software in 

order to give a critical mass of hit titles upon its launch (Aoyama and Izushi, 2003; 

Cadin and Guérin, 2006).  Hence, hardware sales increase as more games are 

available (Johns, 2006). 

 

Balland et al (2013) argue the effects of geographical proximity, indicating an 

increased likelihood of inter-firm collaboration. The flexible and project-based way 

of working, that is characteristic in the video game industry, means  that it is less 

likely to be able to codify and standardise practises even in close proximity. 

Sorenson et al, (2006) argue that with the increase, complexities of knowledge and 

technology in the video games industry are driving firms to towards inter-firm 
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collaboration at shorter distances. Together, Balland et al (2013:761) argue that as 

the industry has evolved over time, geographical proximity has become more 

important, but the effect of institutional proximity at the national level has 

decreased and even lost significance. Furthermore, latter generation firm networks 

are found to have cognitive proximity driven by similarity in the firm portfolios. 

Following on from Sorenson et al’s (2006) argument, the complexities in the 

knowledge and technology requires more cognitive proximity. Balland et al (2012) 

state this is due to the boundaries between video game firms and other creative 

industries that has become more defined and specialised over time.  

 

De Vaan et al (2013) argue that in the video game industry, having a large number 

of competitors in a particular place lowers the firm’s performance. However, firms 

that spin off from parent organisations take with them routine experiences and 

personal networks that benefit the new organisation. This positive effect is argued 

to outweigh the negative effects of too much completion in one place. However, 

one of the drawback to this study was the lack of data on the freelance individuals 

or micro firms that are involved in video game development. However, the study 

was covering the entire global industry. This thesis will be focusing on a particular 

place and will therefore be able to look at the networks of firms in more detail.  

 

Although there is a move to increase the literature on the video game industry, the 

majority of literature has taken a global outlook on the industry. The limitations 

regarding the inclusion of individuals and micro firms have been noted in large 

quantitative studies and the academic literature has not investigated the last six 

years of the industry.  Given the industries cyclical nature, there is scope to look at 

any of the industrial changes that have occurred post 2007 and how these have 

impacted Liverpool’s industry. Balland et al (2013) argue that there is still more to 

do in this industry especially through qualitative analysis. The relational approach is 

well placed in order to generate and answer research questions around this issue.  

Additionally, the business model’s literature also provides a lens into how firms 

construct and change their business models over time; responding to changes in 

their economic environments. Liverpool has been noted for having a strong 
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historical background in video game production, hosting three large multinational 

studies at one point. Few have specifically looked at video games in the UK or in 

particular places within the UK.  

2.6 Conclusion 
 

This chapter has built a theoretical framework based on the relational approach and 

is supported by other theories that provide this thesis with a clear tool for analysis 

and the generation of research questions. The research focuses on the firm and 

place using relational elements of contextuality, path dependence and contingency; 

supported by the heterarchical and anatomy of the city concepts (Grabher, 2001; 

Bathelt and Glückler, 2003, 2011; Cohendet et al, 2010). It has been argued, that 

the relational approach and the heterachial approach provide a theoretical lens 

which helps us to examine the ecological composition of the two industries. It lends 

flexibility to the city of Liverpool, were limited information on the pre-existing firms 

and institutions exists. In order to understand the city better in relation to two 

unrelated industries, the anatomy of the city concept, allows further examination of 

the place and its ability to host the two firm ecologies. Throughout the chapter 

there have been several links made between the relational approach and the 

supporting theory. Most of all the theories use, in various ways, the three factors of 

the relational approach that underpinned many of the arguments and theoretical 

perspectives used in this research.  

 

It has been argued that the firm will be the focal point of this research. The theories 

that are used to build this theoretical framework all take the firm as their point of 

entry into the field. All theoretical perspectives have dealt with agglomeration of 

economic activity and add different theoretical lens to the framework. It is worth 

point out that the heterarchical approach does lack a clear path dependent aspect 

that can fully explore historical events and their influence on the present ecology 

(Martin and Sunley, 2006). However, the relational approach, in its broader remit, 

encompasses this and allows for its inclusion as well as adding contingency. 

However, the ecological perspective is key in its ability to treat every milieu as one 
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of its own kind (Toulim, 1990). Cohendet et al’s (2010) anatomy of the city 

perspective has provided a tool for deepening the understanding of contextuality in 

the relational approach and furthers the ability to unpack cities and ecologies 

together clearly and consistently rather than individually. Again, this reinforces the 

individuality, diversity and adaptability of different places. Equally, the research will 

investigate two unrelated industries in the same place. Therefore, this framework 

has chosen the approach which best suits an investigation into the video games and 

life sciences industries in Liverpool. So, from this theoretical framework, the 

following research questions have been generated: 

 

1. How have the industry ecologies of the life science and video game 

industries in Liverpool emerged? 

2. How are the ecologies organised and connected beyond Liverpool? 

3. How are the two ecologies situated in the anatomy of the city? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter Three 
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Methodology  

3.0 Introduction 

 

In order to further develop and understand the theoretical arguments presented in 

Chapter Two, it is necessary to relay the research onto a specific case. Liverpool is 

the site in which primary research is based, investigating two key sectors of the 

city’s knowledge economy. The life science and creative industries form two of the 

four knowledge economy cornerstones. This research is part of an ESRC CASE 

studentship with the economic development agency Liverpool Vision.  This chapter 

will outline why Liverpool and the two industries have been chosen for this study, 

the research paradigm and the methodological approach and processes that 

underpins this thesis. Examining two industries in the same geographical context 

requires a methodology can that get the first hand experiences of particular actors 

and their situated knowledge in order to uncover various nuances in the way each is 

situated within the city.  

 

The methodology underpinning this research is predominantly qualitative with 

secondary information used to contextualise and inform the empirical data 

collection strategy and findings. The primary justification for the use of a purely 

qualitative methodology is their effectiveness to understand phenomena from the 

point of view of participants and appreciate their perception and understanding of 

particular events (Berg, 2007:97). To answer the research questions posed it is the 

practitioners themselves who can provide the best understanding into their 

environment and what is feels like to be situated within the two industries in the 

same geographical context. Interviews enable participants to provide the historical, 

social and economic accounts and focus upon what is significant to them. The use of 

a predominantly qualitative method will be reinforced through the remainder of 

this chapter.  
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3.1 The Site and CASE Partner 

 

Liverpool is certainly a city that has gained attention through the number of 

prestige development and regeneration initiatives (Campbell, 2011). It is a city that 

has seen enormous change in its most recent history (Southern, 2013). The path 

towards a knowledge economy has not been so straight forward for the majority of 

Liverpool and its city region. Liverpool’s difficulties are predicated on path 

dependent issues embedded in its turbulent history in the 20th century. The 

trajectory of the current knowledge economy can be further understood through a 

reflection on the preceding events. As mentioned above, the more recent history of 

the 1990’s until now has seen European Union and regional interventions acting as 

catalyst for the knowledge economy.  However, this would not have been the case 

if Liverpool had not been affected by post-industrial restructuring and deprivation.   

 

Southern (2014) notes that Liverpool had a very different industrial structure to 

most northern cities in England. Before, and at the beginning of, the 20th century 

Liverpool was shaped by the shipping trade between the UK and rest of the British 

Empire (Lane, 1986). In comparison, other northern cities where dominated by 

manufacturing activities. This would inevitably affect the way in which Liverpool 

reacted to industrial restructuring that was to come in the 1980’s. However, in the 

post war era (post 1945) dominated by mass production and consumption, 

industrial policy took hold leading to a number of branch plant economies emerging 

in UK cities and regions throughout the 50’s and 60’s (Meegan, 2003). These tended 

to be manufacturing activities such as automobile production, textile and food 

processing. As will also be mentioned in Chapter Four, pharmaceutical 

manufacturing was also prevalent in Liverpool throughout the post war era, 

developing through acquisitions of former government drug grinding factories in 

Speke into predominantly flu vaccine manufacturing today.  

 

Yet, another pivotal turning point in Liverpool’s history came in the 1970’s through 

Britain’s membership of the European Economic Community or now EU. This 

brought about two significant changes in the Liverpool economy: Firstly, it shifted 



 
 

81 
 

the shipping trade from the Commonwealth Nations and North America to Europe, 

which was served by Southern and Eastern ports of England; Secondly, the new 

economic community coupled with globalisation made national boundaries more 

porous, allowing Multi-National Enterprise activity to become increasingly mobile. 

This signalled the decline in competitiveness of the branch plant economy in 

Liverpool. This phenomena lead to the closure of many branch plants and other 

industries much earlier than in other northern cities (Southern, 2014). By the 1980’s 

Liverpool was hampered with escalating unemployment rates and population 

decline, catalysed by the erosion of the ports and branch plants. This also left 

supporting service based activities in decline, where other regions and cities where 

seeing modest growth in the service sector (Allen and Massey, 1988).  

 

The very infrastructure that kept Liverpool at the heart of the British Empire had 

almost collapsed by the end of the 1980’s along with the post war industrial 

structures. Furthermore, enterprise in the city was increasingly squeezed out by 

larger corporations, furthering the decline of the city (Southern, 2014). Large 

manufacturers that relied on the port also closed their operations. However, 

pharmaceutical manufacturing did continue in Speke. The industry was not reliant 

on the ports and could readily draw from the unskilled or semi-skilled labour 

markets at this time. At this time video game production was in its infancy not 

requiring the levels of skill and development needed today. However, both 

industries where underdeveloped in Liverpool, at this time, and the city faced 

further fiscal crisis as the economy shrank further throughout the 1980’s. Frost and 

North (2013) have argued that the then Labour council began to fight against the 

decline marking a starting point of renewal for the city.  

 

It was from the late 1980’s and the beginning of the 1990’s that local development 

agencies where formed such as The Mersey Partnership, Liverpool Vision (the first 

Urban Regeneration Company) and Government Office for Merseyside. Through 

these agencies the city entered a stage of regeneration of its docklands and ports 

through the establishment of enterprise zones. This was followed on by the 

European Structural Objective One funds that provided £700 million of public sector 
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funding to attract matched funding and further private sector investment for ten 

years from 1993. This significant initiative sparked interest in both life science and 

creative industries. Both the life science and creative industries where highlighted 

as key drivers to transform the city under Objective One. Both industries where 

seen as the big winners from Objective One funding (Liverpool, Echo, 2004). 

Following on from the EU Objective One with continued efforts to regenerate the 

entire city and the city region; Liverpool’s local council, LEP and the broader 

regional development NWDA over the last decade have formulated a knowledge 

economy strategy. The strategy consists of four sector drivers of which two have 

been selected in this research: 

 

 Life sciences  

 Advanced manufacturing  

 Creative and digital industries 

 Financial and professional services  

(Liverpool LEP, 2013) 

 

These sectors are expected to generate around 60,000 new jobs by 2020 in a city 

that has been in economic and social distress (Liverpool LEP, 2013). Together this 

makes the case for Liverpool a particularly interesting one. As will be discussed in 

Chapter Six there are many organisations and institutions that have come along 

with the EU funding to support the growth and development of these two 

industries. The knowledge economy context in Liverpool reflects the national 

knowledge economy strategy, highlighting life sciences and creative as two key 

industries where vast amounts of attention and subsequent funding have been 

received and allocated.  

 

Adding to the case for Liverpool, in the previous chapter it was shown that most 

existing research centres on significant concentration of life science and creative 

activities. These concentrations tend to be in major cities around the world where 

we see large critical masses of firms, institutions and people (Florida, 2008; Scott, 

2000, 2006). These studies tend to focus on one particular industry either in one 
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city or in multiple locations. Missing from much of the literature is an approach to 

understanding multiple sector situated in the same city. Equally there are few 

studies that place two highly distinctive industries under investigation in a northern 

English city. The focus here then is to explore how two championed industries have 

emerged within the city and what state they have manifested themselves into 

today. This will come from first-hand accounts by those who have been a part of 

this transformation and are themselves the transformation. Cities have long been 

the sites where most of our economic activity has taken place.  By studying these 

issues at the geographical level of the city, a useful insight can be gained into 

abilities of firms and institutions related to the two industries to forester a 

knowledge economy and create an ecology suitable for their continued 

development and growth.  

 

It has been argued above that Liverpool is indeed an interesting city to situate this 

research and has a just cause. However, there is one other fact to note about the 

nature of this research. The research is funded by the Economic and Social Research 

Council CASE student ship scheme. This scheme is designed to integrate both theory 

and practice together for greater impact in research. As part of this research 

Liverpool Vision was the CASE partner. They are a local economic development 

agency with a broad remit covering inward investment, regeneration, business 

support and international marketing of the city. Throughout the duration of this 

research Liverpool Vision have been undergoing changes as a result of government 

austerity measures and a rolling back of the state. Liverpool Vision was a public and 

private organisation but is now fully incorporated into the Mayor of Liverpool’s 

office making it a fully publicly run organisation. This has resulted in a number of 

key individuals leaving the organisation and its remit changing to one that is focus 

more on business support as a key to economic development. This aside, the 

organisations involvement in this research has been minimal, reduced to only a few 

exchanges initiated by myself throughout the completion of the work. The 

exchanges involved requests for information and participation in data collection via 

interviews with selected individuals. However, due to the nature and timing of the 
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changes driven by austerity, Liverpool Vision has allowed the research to be driven 

by myself under the direction of the supervisor team.  

3.2 Research Paradigm  

 

Method is argued to be secondary to that of the research paradigm (Lincoln et al, 

2011). The research paradigm is viewed as a set of basic beliefs that present a view 

that defines the nature of the world, the individuals in it and the range of possible 

relationships to the world and its parts (Guba, 1990; Guba and Lincoln, 1994; 

Lincoln et al, 2011). It is the paradigm that guides any investigator in their choice of 

method as well as ontology and epistemology. These beliefs that one investigator 

may hold are basic in the sense that they must be accepted simply on faith, 

however well argued; as there is no way of establishing their ultimate truthfulness 

(Guba and Lincoln, 1994:107). It has been stated from the onset that this research 

relies predominantly on qualitative methodology. In order to arrive at the use of 

qualitative methodology we must examine the paradigms underpinning the use of 

such techniques for inductive enquiry into social and economic phenomena.  

 

The world is increasingly complex and ambiguous, constantly changing and most 

certainly fluid. Where this leads to is a set of assumptions that lie behind any 

method and research strategy used in research (Corbin and Strauss, 2008). Strauss 

(1993:19) neatly expresses this as; 

‘We are confronting a universe marked by tremendous fluidity; it won’t and 

can’t stand still. It is a universe where fragmentation, splintering and 

disappearance are the mirror image of appearance, emergence and 

coalescence. This is a universe where nothing is strictly determined.’  

Put simply there are no simple explanations behind many of the things that happen 

within society or economy. Events or phenomena are the result or many different 

factors interaction and coming together at various times and in various places 
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(Corbin and Strauss, 2008).  It is the belief of this research that we have to capture 

as much of this complexity as possible in order to contribute towards the volumes 

of knowledge we have about our universe. To do this the researcher must first set 

out the ontological, epistemological beliefs that inform the construction of 

knowledge in this thesis. This thesis adopts a social constructionist perspective. This 

thesis agrees with constructionist that concepts and theories are constructed by the 

researchers out of narratives from participants in such research. Schawndt 

(1998:237) argues that concepts and ideas are invented rather than discovered, yet 

these concepts and ideas correspond to something in the real world. Therefore, 

there is no one true reality to be discovered for all (Geertz, 1973; Preissle, 2006), 

but many different realities based upon the constructed knowledge of those 

practicing and experiencing everyday life.  

 

Guba and Lincoln (1994) distinguish four broad beliefs of alternative inquiry 

paradigms (see Table 4); 

 Positivism 

 Postpositivism 

 Critical theory 

 Constructivism  

Each of these paradigms has various ontological, epistemological and 

methodological beliefs that are neatly intertwined. Denzin and Lincoln (2011) argue 

that the most logical starting point is with the ontology. This then constrains the 

answer to the epistemology, which in turn constrains the methodology.  
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Table 4 Basic Beliefs of Alternative Inquiry Paradigms 

Item Positivism Postpositivism Critical theory and 

others 

Constructivism 

Ontology Naïve realism – 

‘real’ reality but 

apprehendable 

Critical realism – 

‘real’ reality but 

only imperfectly and 

probabilistically 

apprehendable 

Historical realism – 

virtual reality shaped 

by social, political, 

cultural, economic, 

ethnic and gender 

values; crystallised 

over time.  

Relativism – 

local and 

specific 

constructed 

realities 

Epistemology  Dualist/objectiv

ist; findings are 

true 

Modified 

dualist/objectivist; 

critical 

tradition/communit

y; findings probably 

true 

Transactional/subject

ivist; value-mediated 

findings 

Transactional/ 

subjectivist; 

created 

findings 

Methodology Experimental/m

anipulative; 

verification of 

hypotheses; 

chiefly 

quantitative 

methods 

Modified 

experimental/manip

ulative critical 

multiplism; 

falsification of 

hypotheses; may 

include qualitative 

methods 

Dialogic/dialectical Hermeneutical/

dialectical  

(Source: Guba and Lincoln, 1994, Table 6.1) 

This thesis positions itself in the latter column of Table 4, taking the constructivist 

views on ontology, epistemology and methodology. The aim of this research is 

understanding and reconstruction of the constructions that people including myself 

initially hold (Guba and Lincoln, 1994). The end goal is to aim for consensus yet still 

have room for interpretation over any findings as information and sophistication 

evolve over time. Hence the epistemological stance is to create a consensus or 

move towards one in the empirical findings of this research.  

 

In Chapter Two it was stated that the firm and institutions are the units of analysis 

in this research. Hence when studying this aspect of the economic landscape, this 

thesis argues that there are multiple realities that are constructed through each 

individuals own experience and co-created with the investigator (Graham, 2005; 
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Denzin and Lincoln, 2011). Knowledge accumulates in a relative sense through more 

informed and sophisticated constructions using the hermeneutical and dialectical 

processes. To clarify, the epistemological stance in this thesis is a relativist social 

constructionist. Social constructionism has its foundations in phenomenology and 

has been recently associated with postmodernism. Lincoln et al (2011, p.103) define 

a social constructionist epistemology as: 

“The philosophical belief that people construct their own understanding of 

reality; we construct [and attach significant] meaning based on our 

interactions with our surroundings” 

It has been seen as an alternative to positivism and critical realism because, for 

social constructionism: 

“… reality – or at least selected parts thereof – is not something naturally 

given. The study of how reality is socially constructed therefore becomes 

crucial for social constructionists” (Alvesson and Sköldberg, 2009: p. 23) 

Given the many different types of firms that exist, researching such actors presents 

a unique problem. This is only understandable and resolvable by reflecting on the 

knowledge and experience gathered during the course of research and validated 

through a consensus of reality (Lincoln et al, 2011; Jonker and Pennink, 2010). We 

can argue that to construct a theory that is representable of those involved we 

must examine the situation, together with participants to generate knowledge and 

subsequently theory. The criteria used to judge the worthiness and quality of the 

data is the trustworthiness and authenticity of such knowledge to form the 

constructions (Guba, 1981, Lincoln et al, 2011). Technical methods of data 

verification are outlined below. However, any research in social sciences can only 

deal in partial or incomplete truth, because what we see when conducting research 

is a snapshot of a particular time or event that requires more informed and 

sophisticated inquiry over time (Lincoln and Guba, 2000, Lincoln et al, 2011). This 

snapshot of time or particular event is still significant in documenting phenomena 

that can to some extent be generalised and used to predict or apply elsewhere. This 
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opens up the possibilities beyond this research to build a longitudinal qualitative 

empirical examination into particular phenomena.  

 

The ontological and epistemological beliefs outlined above have set a trajectory 

towards a prominently qualitative methodology to answer the research questions 

posed. It is the hermeneutics approach that rely heavily on the use of naturalistic 

method such as interviewing or observation (Angen, 2000). Qualitative methods 

have been primarily used in this research because there is limited existing data on 

the firms involved in this research.   

Denzin and Lincoln (2011) define qualitative research as: 

“… research [that] involves the studied use and collection of a variety of 

empirical materials – case study, personal experiences, introspection, life 

story, interviews, artefacts, and cultural texts and productions, along with 

observational, historical, interactional, and visual texts that describe routine 

and problematic moments and meanings in individuals’ lives.” 

Aliaga and Gunderson (2000) define quantitative research methods as: 

“Quantitative research is ‘explaining phenomena by collecting numerical 

data that are analysed using mathematically based methods (in particular 

statistics)” 

Qualitative methods ensure adequate dialogue between both the researcher and 

research participant in order to collaboratively construct a meaningful reality 

(Angen, 2000). Hence, qualitative research has the ability to investigate, the context 

that firms are functioning, relying on experience-based exploration. Linking this 

approach to the research questions, qualitative data is required to understand the 

many different types of firms and how they have come to exist in Liverpool as well 

as how each individual firm is connected beyond Liverpool. In order to understand 

the connections these firms have, and compare the industries, qualitative methods 

allow for more flexibility when entering into discussions with each participating 

firm. The research will strive to understand the social context in which the data is 
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produced in order to reflect accurately what the data actually means to the study 

(Lincoln et al, 2011:113).  

 

Qualitative methods have a long and distinguished history in the social sciences 

(Van Maanen, 2002). In management research the case study approach was widely 

used up until the mid-1960’s with notable examples including Fredrick Taylor’s 

(1914) anthropological work on shop floor worker behaviour. Studies in 

management have been concerned with improving the performance of the firm 

(Gummesson, 2000) and the post 1960’s saw a rapid increase in the use of 

quantitative methods on the subject. However, qualitative methods have become 

highly employed across many parts of management research. In small business 

research Blackburn and Kovalainen (2009) have stimulated debate surrounding the 

increased use of qualitative research to understanding small business phenomena, 

notably the socio-cultural aspects involved with starting the maintaining a small 

business.  Further, Blackburn and Smallbone (2008) argue that the researching of 

small businesses and entrepreneurs will benefit from further use of qualitative data, 

enriching the methodological diversity of the discipline. 

 

Within strategic management, Whittington (2004) argued that the discipline 

needed to move beyond rational analysis of economic analysis in the study of firm 

organisation and move towards incorporating more sociological understanding of 

how firms organise themselves and are competitive. Whittington (2004) states that 

the field of business research has been dominated by structured questionnaires and 

quantitative analysis, producing large data sets and modelling data. The work of 

Porter (1990, 1998) typifies this type of analysis. There have been other theories 

that have looked into the competiveness of firms such as resource-based theory of 

the firm (Penrose, 1959, Barney, 1991) and dynamic capabilities (Teece & Pisano, 

1994). It has been argued that these theories will benefit from increased use of mix 

methods rather than relying on quantitative methods alone (Molina-Azorin, 2007).  
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 This move towards increased use of qualitative methods is echoed in economic 

geography with the cultural turn and a wider acceptance of the socio-economic 

views of the firm (Taylor and Asheim, 2001). Goulding (2002) states that 

quantitative research was more about testing theory or hypothesis and provides 

inflexibility, factoring in controls and constants. Any environment involving human 

behaviour cannot be totally rationalised, leaving quantitative analysis embracing a 

‘minimal reality’ (Goulding, 2002:13). As mentioned above, there have been several 

proponents from across the social sciences and in particular economic geography 

and organisation studies for a turn to qualitative methodologies that seek to add a 

contextualised, path dependent and contingent approach to the study of the firm 

and institutions in particular places (Guba and Lincoln, 1994; Strauss and Corbin, 

1990; Bathelt and Glückler, 2011). Therefore, this research strategy will use a 

qualitative method for the primary data collection allowing an investigation of firms 

within two distinct sectors located within Liverpool to be examined. The design will 

seek out information guided by the research questions generated by the theoretical 

framework.  

3.4 Qualitative Methodology  

 

Liverpool’ s video game and life science industries have been highlighted as key 

growth sectors for Liverpool’s knowledge economy. The transformations that have 

occurred over the last ten years have been documented in a limited number of 

consultancy reports (Wainwright, 2008; Knowledge Economy 2008). The depth and 

level of analysis of the two industries in Liverpool is still somewhat limited and 

potentially up for debate. Academic research on these two sectors in the context of 

Liverpool has been limited, given the adoption of Porter’s (1998) cluster concept by 

many of the regional and local development agencies. This research will be 

investigating the types of firms that are located in Liverpool and how the firms are 

situated and connected beyond the city. In addition to this, previous research on 

industrial districts tends to look at locations that have a very intense and dense 
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concentration of related and similar firms, such as Silicon Valley or Medicon Valley 

(Ferray and Granovetter, 2009; Moodyson et al, 2008). Hence, the research 

questions will consider the context of Liverpool and the firms that operate with this 

location. As no previous studies have been conducted involving both industries in 

the city, qualitative research facilitates a rich contextualised source of data to be 

produced. This constructs a collaborative reality between both the researcher and 

the participants in order to create a validated and trustworthy account of the reality 

in which firms are organised within.   

 

Although quantitative and qualitative data are different in many ways, the last 20 

years in social sciences has acknowledged the continuum between the two (Teddlie 

and Tashakkori (2003). The use of qualitative methods within the social sciences is 

certainly present in modern literature. The debates surrounding the paradigm shifts 

and the use or quantitative or qualitative methods have not been settle as such but 

have become well documented and since enhanced our understanding (Guba, 

1990; Teddlie and Tashakkori, 2003 Dezin and Lincoln, 2011). Qualitative research 

has become well practiced and in doing so the methods of data verification and 

reliability have thus improved. However, by choosing a qualitative methodology 

does not mean embracing a complete ignorance to quantitative data. Although this 

thesis is not mixed methods and does not wish to enter the debates around 

‘paradigm purity’ (Teddlie and Tashakkori, 2003:7), it does have to acknowledge the 

use of some quantitative data.  A relatively small amount of quantitative data has 

been used to inform this research of the life science and video game industries at a 

global scale, by taking financial data from annual reports and using company web 

sites. Considering there are several multinational companies operating within 

Liverpool, and their influence over each of the sectors, it is vital to understand their 

positioning within the global economy. This data will contribute to the first and 

second research questions by providing context and explanation to the connections 

and positions of Liverpool based firms in wider production systems. This data can 

form an understanding of the global organisation of these larger firms, in line with 

how local firms connect into wider production systems. 
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However, the data that I needed regarding Liverpool based firms in both industries, 

does not currently exist and the nature of the research questions dictates the use of 

qualitative methods. Most large or multinational firms operating in the UK are 

required to publish certain data for corporate investors and stakeholders. In 

addition they may publish information about the firm’s activities. Given the 

diversity of firms that were discovered in Liverpool for both sectors, the ability to 

gather the same data from company documents or web sites was restricted. Hence, 

the research questions are investigating who these firms are, what they do, how 

they do it and how the firms are connected within and beyond Liverpool.  Firms do 

not explicitly publish this data in company reports or on web sites. Given the 

diversity of firms and the type of enquiry needed into the firms’ position and 

connections, a qualitative approach was favoured and considered best practice.  

 

Previous studies have utilised qualitative methods, (predominantly interview data) 

to investigate the phenomena of firm colocation and the connections between 

firms (Grabher, 2001, 2004; Grabher and Ibert, 2007, Johns, 2010). Ecological 

approaches look at multiple firms who may or may not be connected in the same 

production process, but share a common location and economic externalities. In 

this research an ecological perspective, using a heterarchy framework (Grabher, 

2001), is applied in this thesis to overcome many off the issues and critiques level at 

cluster theory and the exclusivity of more recent work on entrepreneurial 

ecosystems discussed in Chapter Two (Mason, 2010, Mason and Brown, 2013).  

 

Qualitative approaches allow a disconnection from the standardised and uniformity 

of previous cluster studies and compliments the relational and ecological 

approaches that remove hierarchy and rigidity in analysis. We can form an 

understanding of what it is that firms benefit from and how they have come to 

exploit this, by being in the same industrial district and through learning about the 

connections they are maintaining locally and over many distances. The diversity of 
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firms and institutions involved in this research, and the different meanings and 

representations each firm will assign to themselves, qualitative methods are seen as 

the best practice to gathering this information and exploring multiple avenues in a 

semi-structured practice.   

 

Research in the creative sector has been predominantly qualitative, due to the 

nature of the firms, freelancers and people involved in this sector (Bathelt, 2004; 

Coe and Johns, 2004; Cohendet et al, 2010; DeFillippi et al, 2007; Leyshon, 2001, 

2009; Pratt, 2006, Johns, 2006; Yoon & Malecki, 2010). Previous studies have 

highlighted that there are a lot of freelance workers and multiple firm start-ups and 

closures. Statistical data would either be out of date or not able to capture many of 

those involved. Using qualitative approaches such as snowballing, these individuals 

and firms can be found and more accuracy can be established. Snowballing is the 

method of asking a participant if they know of others who meet the research 

criteria and may be able to participate in the research (Given, 2008). Additionally, 

individuals that have set up multiple firms can have the ability to talk about those 

experiences through the use of qualitative methods, enriching the depth and 

meaning in the data. Organisation of production over space has used qualitative 

methods due to the nature of the work and number of freelance agents involved. 

The use of quantitative data here runs the risk of leaving too many actors out of the 

sectors, and many of them being undiscoverable. 

 

There has been limited qualitative work surrounding the life sciences. Most of the 

research has used quantitative data, secondary analysis, or in management 

literature, ethnography (Cooke, 2001, 2004, 2005; Gilding, 2008; Liu and Schmid, 

2009; Mittra, 2007). There are a limited number of studies within economic 

geography and entrepreneurship that have dealt with such a wide variety of firms 

using predominantly interview data. Additionally, the studies that do exist are 

focused on conceptualisations of innovation across the whole product life cycle. 

This research investigates the firm’s connection into wider production systems and 
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how these predicate their survival.  The starting point in the data collection process 

was secondary data using collections of annual reports, newspapers and web based 

sources. The following section will outline the use of secondary data in this thesis.  

 

3.4.1 Secondary Data Collection 

 

Clark (2005) states that secondary data refers to information that has already been 

collected by someone else, which is then made available to you. This information 

can be used to inform the primary data collection and help the researcher create a 

context in which they can situate their research. There are many reliable sources of 

secondary data but we have to note that some of the data has been interpreted by 

its original author and then by the reader. Secondary research here plays an 

informing role for this research. It has been vital in providing the researcher with 

information about two industries of which there is not first-hand lived experiences. 

Secondary information has helped to construct context and also add to the research 

by providing reliable and validated data to inform further data collection and 

analysis. The following sections will provide an overview of the secondary data 

collected for this research. 

 

3.4.2 Annual Reports, Company Websites and Newspapers 

 

Annual reports have been used in this research in order to rank the top 10 life 

science and video game studios globally. Data was collected on sales, profitability, 

transnationality and geographical coverage. Transnationality here refers to firm 

overseas operations and revenue as a percentage of the total sales. This data 

highlights the breadth and dependence on non-domestic revenues for multinational 

firms. Liverpool is host to several multinationals in the two industries and they play 

a vital role in production. Previous research has emphasised the key role these 

multinationals have in funding smaller business and entire production networks 
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(Cooke, 2004, PWC, 2011). This data has supplemented the contextual data on the 

two industries; overcoming an overemphasis on the local. One advantage of annual 

reports is that they have historical records available online. Data was collected on 

these top ten firms dating back to 2000. This data has allowed a 12-year period in 

both industries to be analysed, including the major financial shock of 2008 and the 

links to be made to the local sectors.   

 

Annual reports and company web sites have also been used, when available, for the 

firms operating in Liverpool. However, small and medium sized firms do not have 

such information published or available to the public. This exploratory work using a 

mixture of annual reports and company web sites helped to define the interview 

questions. Reiterating Strauss and Corbin (1990), the researcher should have a 

general idea of where to begin and be able make use of some structured questions. 

Identifying as much descriptive factual information before entering the interview 

with a participant can speed up the process and create more value from the 

interview. The majority of secondary data collection occurred before the interviews 

took place. This gave me the ability to talk about the firm knowledgably to the 

owner-manager or managing director and reduces the interview time spent on 

understanding fundamental issues the firm maybe dealing with. In addition, 

knowing the firm before interview allows an element of respect to be established 

between interviewer and interviewee.   

 

The final source of secondary data came from newspapers and online news 

providers such as the BBC. The Liverpool Daily Post was a good source of local 

information. The paper reported several articles relating the gaming industry and 

life sciences industry in Liverpool. Again, this informed the interview process and 

also gave insights into phenomena that the firms themselves may not divulge 

openly. Again, this added to the knowledge acquired by myself about both sectors 

and also the local development agencies’ role in regards to the two sectors. Given 

the increased use of qualitative methods in the social sciences, along with the 
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limited amount of existing qualitative data on the sectors, I needed to make sure 

the questions and procedures will work. In order to extract the best possible data 

from this research a pilot project has been used. The next section will outline the 

pilot project and what was gain from establishing such a procedure. 

 

3.4.3 Pilot Project  

 

Pilot projects are an effective way of incorporating a reflexive methodology in 

qualitative research (Sampson, 2004). Sampson (2004) argues that the pilot project 

before emersion into the field is not a new technique but one that is under-utilised 

in qualitative research. A pilot project can be used to refine interview questions and 

trial them with carefully selected participant’s. Participants had to be selected on 

the basis of continued access beyond a pilot. Bryman (1988), Cassell, (1988) and 

Hartley (1994) have stressed the importance of maintaining access to participants, 

especially when researching organisations.  For the researcher a pilot project is a 

good way of engaging with industry specific terminology that may not have been 

pre-empted. It is acknowledged that verification strategies may be problematic in 

pilot studies where data are thin. However, the purpose of pilot studies, when used 

in qualitative inquiry, is to refine data collection strategies rather than to formulate 

an analytic scheme or develop theory (Morse et al, 2008:20). In the case of this 

research, prior to the interviews taking place with the firms, five exploratory 

interviews were conducted with industry informants as a pilot project. These 

participants are also known as gatekeepers. Gatekeepers are actors who control 

avenues of opportunity (Trinch, 2001) and are usually in a position of authority 

having gained experience through interaction with the sector. Rossmand and Rollis 

(2003) state that almost anyone in an organisation can be a gatekeeper to further 

information and connections to other potential participants. Likewise, the 

gatekeepers can also be a source of exploratory knowledge that can inform the 

interview process and validate the data collection process. However, this 

knowledge and access is not just a given and requires a level of appreciation and 

common belief in the cause of the research. Gatekeepers used in the initial enquiry 
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for this research where identified through informal conversations between the 

CASE partner Liverpool Vision and myself. In addition to formal gatekeepers, the 

University of Liverpool Management School was a good source of industry 

connections to Liverpool based firms. Three members of the school where 

informally approached as gatekeepers, aiding in the approach of research 

participants and knowledge generation. In total eight gatekeepers were used to 

access participants. 

 

Strauss and Corbin (1990) argued that the researcher should have a general idea of 

where to begin and how to go about drawing the data out of the field. This was 

done in two stages. First, the eight gatekeepers were used in a pilot project to test 

some of the interview category questions. By testing the category questions for the 

semi-structured interviews, I could see where the conversations would potentially 

lead and how the narration of the questions faired under interview conditions. 

Posing the wrong types of questions, or having a poorly worded question, can lead 

to less valuable data being collected (Robson, 2005). The interview questions did 

change based on the evaluation from the pilot project. Certain questions were 

removed and others changes for clarification in forthcoming interviews. The pilot 

project also gave me time to reflect on the nature of the terminology used with 

particular industries. This was particularly the case within the life science industry 

were acronyms and medical jargon is used. Overall, the pilot project was an 

effective way of testing out my interview topic areas and my own etiquette in the 

procedure. In addition, the pilot project allowed me to establish a network of 

contacts through which other contacts could be approached in the actual research 

process.  

 

Second, using the secondary data from annual reports and company web sites, plus 

information gained during the pilot project, I composes a list of firms that where 

located in the Liverpool city boundary. Life science firms were taken from the 

‘Bionow Directory 2011’. Bionow are a spinoff organisation from the former North 
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West Development Agency. The organisation kindly provided a free copy of the 

directory via post. This was cross-referenced with a document produced by 

Wainwright (2008) ‘Liverpool’s Health and Life Sciences Offer’ and an Internet 

based search for firms using key words such as diagnostic, pharmaceutical, medical 

device, health services firms. The information in both documents was not 

completely accurate with several firms still listed no longer active or relocated. This 

was verified using Companies House web site and the company’s web sites. For the 

video games sector no such directories existed. To compile the list of firms I relied 

on Internet based searches to begin. Following the closure of the multinational 

studios in Liverpool (discussed in Chapter 5) there were many press releases 

following new firm start-ups in Liverpool. This was echoed in the main stream 

gaming magazine journals. Although the information wasn’t by any means 

centralised, I was able to use similar techniques mentioned above to verify the 

existence and status of the firms. The list at this point was short and only had firms 

from the Internet search or those gained from the newspaper and magazine 

journals with recent success or exposure. The list grew significantly using the 

snowballing technique. One noticeable contribution came from a participant who 

had organised ‘The Indie Showcase’ aimed at gathering local independent 

developers and video game related service providers to a small conference. The 

document had a list of firms within Liverpool of freelancers and firms. Unlike the life 

sciences listing of firms, the video game industry list emerged over time and with 

the help of one significant gatekeeper passing on their list. Again, once both list 

were compiled and all firms verified as ‘active1’ the industries could be mapped out 

with the scale and scope of activities.  

 

3.4.4 Researching Firms and Institutions 

 

Primary qualitative interview data has been supplemented with further primary 

qualitative data, notably, participant observation and engagement from attendance 

                                                           
1 Active firms are firms that are legally in business and filing tax returns to Her Majesties Revenue 
and Customs 
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at conferences and industry specialists respectively. Secondary qualitative data has 

also been collected from selected newspapers and company reports for publically 

traded firms. Flick (2002, p. 226) argues that qualitative research is inherently multi-

method in focus. Using the stated qualitative methods the research aimed to gather 

an experience based first hand understanding of the types of firms located in 

Liverpool and how they themselves fit into the wider production systems. The 

primary method for extracting such data will be interview. Interviews typically 

involve the researcher asking questions and hopefully receiving answers from the 

informed participant (Robson, 2005). This method has been widely used in the 

social sciences (Atkinson and Silverman, 1997) and has three broad typologies: 

structure, semi-structured and unstructured. This research has used semi-

structured interviews, that had predetermined topic areas, but the order and depth 

of discussion was modified on individual basis, based upon my own perception of 

what seemed appropriate and what the participant wanted to emphasises (Robson, 

2005). Interviews were chosen because they encourage immersion in the field, in 

order to interact with social actors as a vital data source (Phillips and Johns, 2012). 

The aim is not to be representative of a population, rather, it is to gain an 

understanding of actors lived experiences and the meanings they subscribe to 

actions within contexts (Valentine, 2005). The interview provides an effective 

means to understand particular phenomena from the view point of the participant, 

and to then grasp their perception and understanding of such events (Berg, 

2007:97). Interviews can take place in a variety of locations negotiated or dictated 

by researcher or participant (Silverman, 2004).  During this research the interviews 

took place in a location dictated by the participant. The most frequently used 

location was the firms’ premises. Café’s and the University of Liverpool 

Management School were also used in a small number of interviews.  All the 

interviews were recorded on a digital voice recorder and anonymized for use in this 

thesis. Permission was gained from participants upon my arrival to interview. This 

enabled the data to be stored and transcribed in verbatim after the interview 

process. Having a recording and transcription of the interviews aided the preceding 

analysis. 
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Semi structured interviews provided this flexibility needed in the context of 

Liverpool. This was because of the nature and type of firms under investigation. 

Given the nature of the topics and the language being used, interviews also allowed 

a more sophisticated level of knowledge to be generated surrounding the research 

questions. This could have been done via an open ended questionnaire but this 

would have limited the level of explanation I can retrieve from the participants as to 

why they feel a particular way about the economic support they have received or 

provided. The qualitative aspect of this research has served to provide a 

contextualised and path dependent explanation of firms located in Liverpool, the 

connections they have and how development agencies have supported them. If a 

survey were favoured here, I as the researcher would have to generate responses 

for participants to choose from. The responses my not be suitable or cover the 

entire context, path dependency and contingency of the firms behaviour and 

organisation, thus, creating a very abstract narrative. Hence it is the practitioners 

own understanding of his or her situation within the selected industries and the city 

of Liverpool that such a qualitative approach seeks to draw out. Interviews are 

deemed the most appropriate method for extracting this type of data from 

participants.  

 

A case study approach involves empirical enquiry of a phenomena in a real world 

context (Robson, 2005; Flyvbjerg, 2011). It has been widely used in management 

research for a considerable amount of time. Case studies focus on an individual unit 

in a certain context. This links the unit of analysis and development factors to the 

environment over time (Flyvbjerg, 2011). This research looks at two industries, 

digital and life sciences, in the same geographical context, Liverpool. The relational 

approach outlined in the previous chapter suits the case study approach well as it 

provides the framework to explore contextuality, path dependence and 

contingency. For presenting the data, a case study approach will be utilised and 

constructed through the data, collected using the grounded theory method. Case 

studies give depth, high conceptual validity, understanding of context and process 

and what causes a phenomenon, linking causes and outcomes (Flyvbjerg, 2011, p. 
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314). Overall, this research justifies the use of qualitative methods to understand 

how the development of these sectors and the connections that predicted its 

existence, has come about. 

 

Further to this, secondary quantitative data from annual reports found on company 

web sites has been collected to inform the data collection and analysis. Quantitative 

data was collected during the interviews process on employment numbers, years in 

operation and the numbers of connections firms have before interrogating these 

further in the qualitative interview. Combined, this produced a multi-method 

approach that has aided triangulation and verification of the data. This data will 

inform two sector-based chapters, which can be analysed individually and analysed 

as two sectors situated in the same geographical context. The data also provides an 

outlook on the current wider industry context and trends. Given the dominance of 

the large multinational firms in both sectors, it is important to have data on these 

firms and their positions in production systems. As mentioned previously the larger 

multinational companies tend to publish more information on company web sites 

and in corporate documents.  

3.5 Primary Data Collection Method 

 

As previously mentioned, there are two industries under investigation for this 

research: video games and life sciences. Institutions (including development 

agencies and universities) make a second category in the interview process. This 

makes two categories, firms and institutions. Each of the two categories has a 

different number of actors operating within them. Similar semi-structured 

questioned were posed to the firms in the video games and life sciences industries. 

For the institutions, the line of questioning changed considerably, although the 

format of semi-structured interviewing stayed the same. The following section will 

outline the use of gatekeepers and the approaches taken in the two sectors and for 

the development agency.  
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3.5.1 Video Games  

 

The data collection process started in August 2011 and ran until January 2012 for 

the video games. Firstly, an initial list of firms was drawn up from basic web 

searches on incubator and business park web sites.  During this research, there 

were approximately 30 firms that fitted the definition of a video games firm, within 

the Liverpool city region. All of these firms were contacted via email that contained 

an approach letter and information sheet. Email was the preferred choice for this 

sector as many of the firms did not display postal addresses and constructed their 

websites to direct enquiry traffic to an email domain. Of the 30 firms 21 responded 

and participated in the research. Of the 30 firms in the Liverpool city region, 21 

where located within the City of Liverpool. Of the 21 interviewed, two were located 

in the city region rather than the City of Liverpool. Interviews were conducted with 

the managing directors and owner-managers of firms that ranged in size, from a 

single employee to 150 employees. The latter being the one multinational studio; 

located in Liverpool at the time of this research. The majority of the firms are micro 

enterprises, small and medium sized firms shown in Table 5 with the number of 

firms interviewed in brackets. Each interview lasted approximately 60 to 90 minutes 

and was recorded via digital voice recorder.  
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Table 5 Video game activity in Liverpool 

Firm Activity Number of 

Firms 

Micro Small Medium Large  Number 

Interviewed 

Developer 25 4(4) 20(11) 1(1) 0 16 

Online Publisher 1 0 1(1) 0 0 1 

Sound 1 1(1) 0 0 0 1 

Visual art and 

graphic 

1 0 1(1) 0 0 1 

Outsourcing 1 0 1(1) 0 0 1 

Multinational 

Studio 

1 0 0 0 1(1) 1 

Total 30 5 23 1 1 21 

 

The interview process provides data for all three research questions. Research 

question one in particular, inquire into the firm’s past, notably, how and why it was 

set up in Liverpool. Quantitative analyses, would not be able to fully explore the 

details and experiences each firm went though and the reasoning behind its start-

up and choice of location. Hence, the grounded theory approach, allows the 

participant to explain in their own way, the history and reasoning behind their 

firm’s behaviour. Similarly for research question two, the nature and maintenance 

of a connection was explored in more depth, rather than simply traced.  

 

The interview process was also used to collect some quantitative data on the firms 

themselves. Quantitative data included employment numbers, the number of 

production based connections the firm maintained and financial data, when 

available, on investments into the business and turnover. Again this does not 

substantiate a mixed method approach but places quantitative data into the 

context building surround the firms. Not all firms would freely state their financial 

data, but the majority, though the qualitative part of the interview, explain how 

they have funded and started their businesses in Liverpool. Although the financial 
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data does not fully contribute to any comparison of competitiveness, it does help 

when profiling the firm. This data was asked for, but not aggressively, and sought to 

help maintain a level of mutual trust and reciprocity in the interview process.   

 

Finally, in regards to the interview process was the inclusion and construction of a 

holistic production network diagram. Before the interview process commenced, 

Johns (2006) created a production network diagram for the video games sector, 

based on data from the top global video game publishing houses. This diagram was 

taken into the interview process as a way of talking about the connections these 

firms had. There were two reasons for this. Firstly, it made the illustration and 

articulation of the connections much easier to talk about. Secondly, it tested the 

applicability of this model to smaller businesses that dominated the sector in 

Liverpool and allowed them to reconstruct how it looks to them. From this process 

the production network has since been modified and is included in the following 

chapters.  

 

3.5.2 Life Sciences Sector 

 

The same research questions apply to the life sciences sector and a similar data 

collection strategy has been utilised to the one outlined above for the video games 

sector. A list of firms in this sector already existed in a consultancy document that 

was passed onto me via Liverpool Vision. It should be noted that the list of firms at 

the time was 3 years old and contained firms that no longer existed. However, it 

was a very useful entry point. This part of the research took place between March 

2012 and August 2012.  Unlike the video game sector, emails were not the 

preferred intermediate for approaching all life science firms. Instead, an approach 

letter and information sheet was sent via the post and was followed by a phone call. 

A postal strategy was chosen for this sector due to the nature of the web sites 

design that was explicitly directing predominantly sales traffic via e-mail. 

Additionally, given the larger size of many of the firms and the formal structures 
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that were in place, such as executive boards, a postal strategy would allow the 

approach letter and information sheet to be delivered directly to the targeted 

respondent. However, some firms were contacted via e-mail when a direct e-mail 

address was available. This was due to the life science industry having a very diverse 

range of firms from large multinationals to micro-enterprises. In order to target the 

correct person within the larger firms, a letter was preferred followed by a phone 

call. For some of the smaller firms an e-mail did prove to be an effective way of 

establishing contact. However, some firms only provided an ‘info@company.com’ 

email address. These e-mail addresses did not prove to be as effective as a letter 

targeted at a specific person via their name or job role.  After the letter was sent 

and a phone call arranged, some respondents requested I send them an e-mail to 

arrange further a time and date for participation.  

 

During the research, there were 53 active companies in the life science sector in 

Liverpool City Region. Of these, 25 have been interviewed. In all but the medical 

devices sector, approximately half of firms were interviewed. The medical devices 

firms in Liverpool were very small operations and seemed to be very apprehensive 

about participating in the research. It was later noted from secondary research, that 

many of the medical device firms operated only as wholesale suppliers with a 

registered address in Liverpool. Others refused to participate without financial 

incentive. This explains why just short of half the total identified population of life 

science firms have been interviewed. Compared to the video games sector the life 

science prove to be a less accessible group, especially the larger the organisation 

became. Response times were also an issue when trying moving the research along. 

To overcome the access issues faced with several firms, I had to use established 

networks in order to get my research approach letters in front of the desired 

participant. Other strategies such as follow up telephone calls where used to 

negotiate access to participants. Not all where successful as reflected in the number 

of interview conducted. In many cases of qualitative interview based methods the 

research is in a position of a relative lack of ‘power’. The participant takes the role 

of the expert informant in the cases noted here.  
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Interviews lasted approximately 60 to 90 minutes with participants. The life science 

sector can be broken down into several different sub-sectors in order to make the 

sector easier to understand. Table 6 represents the number of firms and the 

number of interviews conducted in each sub sector. Table 7 shows a further 

breakdown into the size of firms and how many of each size were interview in 

brackets.   

Table 6 Life science activity in Liverpool 

Activity Number of Firms Interviewed 

Consultancy  7 4 

Diagnostic 7 4 

Discovery 13 6 

Drug Manufactures 9 6 

Medical Devices 8 1 

Other 9 4 

Total 53 25 

 

The life science sector differed considerably to the video games sector in terms of 

the size and age of firms. The life science sector had considerably more 

multinational and medium to large sized firms, compared to the dominance of small 

and micro enterprises in the digital sector (See Table 7). Firms in the life science 

sector had also been operating in Liverpool for a considerably longer amount of 

time.  

Table 7 Composition of the Industry 

Activity Number of 

Firms 

MNE Medium Small Micro 

Consultancy  7 0 0 3(2) 4(2) 

Diagnostic 7 2(1) 1(1) 2(1) 2(1) 

Discovery 13 3(1) 2(1) 7(3) 1(1) 

Drug 

Manufactures 

9 4(4) 2(1) 3(1) 0 

Medical Devices 8 1 1(1) 4 2 

Other 9 1 1 7(4) 0 

Total 53 11 7 26 9 
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For the life sciences sector, contextual industry data was collected and verified from 

four conferences and networking events at a local and national scale. In Liverpool, 

two events were attended that had been arranged by two local firms. These events 

were used to gain background information on the sector as well as access to guest 

lists and an opportunity to approach people and invite them to participate in the 

research. It was an opportunity for them to meet me and place a face on the 

approach letter that was sent previously. This did help to ease the access issues that 

I was facing in this sector. Welch et al (2002) argued that business elites do have the 

power and influence to be invisible inside and outside the organisation. This was 

particularly true for the larger firms in the sector.  A further two conferences were 

attended in London, hosted by The Department for Business Innovation and Skills, 

specifically for the UK life sciences sector. These conferences differed considerably 

from the local events, as no firms were present from Liverpool. However, these 

conferences added to the national context that Liverpool firms are working within, 

but also how firms are competing internationally. This supplemented the secondary 

quantitative data that has been collected and discussed below. 

3.6 Data Analysis 

 

The transcriptions were completed in three stages. The data from the video games 

sector was collected and then transcribed, followed by the life science sector and 

then finally the development agencies. This order was adopted to enable a full 

emersion into each industry rather than switching between the two during data 

collection.  After each section was transcribed, the data was then anonymised and 

then coded for the first time (Plummer, 2001; Merrill and West, 2009). Merril and 

West (2009:132) sate that ‘coding involves identifying concepts and themes as you 

read the interviews’. The coding process was supported by the fact each interview 

was transcribed by the researcher allowing a closer attachment to the data helping 

to extract coherent and unified themes (Bernard, 1994). The coding of the data 

produced a number of categories from which an initial findings report was 

produced. The data is not treated as thematic document analysis to relate the 
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findings directly to the research question, but to allow for the identification of 

common or recurring themes or narratives. The broad themes were the same for 

both sectors: 

 Experiences of starting or operating a firm in the industries 

 Location in the city of Liverpool 

 Production processes 

 Local and global connections  

 Institutions and their role 

 

This was done for both sectors with interviews from supporting institutions 

complimenting this data. The coding process involved splitting the interview data 

into categories. This is described as ‘reading the themes’ by Glaser and Strauss 

(1967). Once the categories have been derived, they are then saturated with 

examples from the interview data. Within the interview texts, different parts were 

highlighted and marked relating to the category that they fit. These key themes 

reflected in the initial findings reports for the two sectors. This intermediate 

process is called memo writing (Strauss and Corbin, 1990; 1998). These categories 

have been further saturated with an in-depth analysis of the data and triangulation 

as a method of validation (further discussion below). These categories have guided 

the rest of the writing of this thesis. Although the data coding has sought to 

extrapolate common themes or narratives, further in-depth analysis has also looked 

at the difference between participants responses. Examining further how different 

realities have been constructed. These commonalities and differences are what 

provide and analytical structure to the proceeding chapters.   

 

Yeung (1997, p.63) states that the process of data analysis that leads onto the 

development of theory should consider an interactive process of abstracting 

theories based on immanent critique and the grounding of abstractions in concrete 

data. Other methods, such as grounded theory, are just as useful when trying to 

abstract theory from empirical data. Abduction is used to discover why actors do 
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what they do by uncovering tacit, mutual knowledge and the symbolic meanings, 

motives and rules that provide the orientations towards certain actions (Lewis-Beck 

et al, 2004). Abduction is used where case studies are utilised, focusing on 

underlying patterns in order to understand a phenomenon beyond that of induction 

of deduction (Alvesson and Sköldberg, 2009).   

 

3.6.1 Validation 

 

When using qualitative data, it is important to validate the research findings in a 

rigorous way. The aim is to establish credibility in the research findings. There are 

numerous ways that rigour can be instilled into qualitative research. In particular, 

this research used triangulation (Webb et al, 1966; Denzin, 1978), whereby multiple 

quotes were selected from more than one participant to reinforce an argument 

being made (Baxter and Eyles, 1997). Following in line with the grounded theory 

approach, the production of categories and then memo-ing before writing the initial 

findings, the process of triangulation is occurring throughout the analysis of the 

data. Yeung (1997) argued triangulation should be used in conjunction with the 

grounded theory approach. By collecting different types of data, they can 

complement each other and give insight into the phenomena. Baxter and Eyles 

(1997) state that it is important to use participant direct quotations for revealing 

how meanings and experiences are expressed in their own words. However, I have 

been careful that these quotations have not been selectively picked to suit a 

preconceived outcome, following the best practice of grounded theory (Glaser and 

Strauss, 1967). 

 

In addition to the above triangulation method, information was also validated from 

multiple sources. Data collected from the digital and life sciences sector was 

triangulated with data from informants and observations. This is known as data 

triangulation (Olsen, 2004). As outlined above, the research started by gaining 

insights into both industries and the workings of the development agencies from 
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informants or gatekeepers. The data provided here was then compared with data 

collected from the firms operating in this industry and the development agencies 

assisting them. Additionally, the views of other institutions were also compared 

with the view firms had of them. This grounded the institutions’ claims about their 

role in the industries.  

 

Member checking was used during the recorded interview processes. Member 

checking is an important quality control mechanism in qualitative research for 

maintaining accuracy, credibility and validity during a research interview (Barbour, 

2001; Byrne, 2001; Coffey and Atkinson, 1996; Doyle, 2007; Lincoln and Guba, 

1985). Throughout the interviews I would summarise key points, based on the 

information obtained and asked if the participant agreed with what I had noted 

from his/her answers/conversations (Creswell, 2007; Harper and Cole, 2012). 

Lincoln and Guba (1985) have suggested that the researcher offer access to the 

information collected from each participant. This will allow participants to review 

the data and confirms its authenticity. I offered every participant the choice to 

review the data collected from him or her. Uptake on this was low resulting in only 

three participants asking to see the transcripts but providing positive feedback and 

suggesting nothing to be change. A low uptake could reflect the busy nature of 

these firms but also the confidence they had in the information they had supplied 

during the interview, given the methods used to verify and clarify understanding 

through the process. Member checking serves to reduce the risk, when the moment 

is ‘fresh’ in the researchers mind of incorrect data or the misinterpretation of the 

data.  

 

In qualitative research the setting in which the data is collected is less well-

documented, yet it can have a detrimental impact on the quality and clarity of the 

data. Whenever possible, I would travel to the participant’s chosen place in order to 

allow them to feel more at ease and create an environment that was open and 

trustworthy. Phillips and Johns (2012) draw attention to the issues of location when 
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conducting interviews. Location can be important as a poor choice such as a busy 

café can lead to lots of distractions and a poor quality recording. Linking this to how 

this research was conducted, doing the interviews on the site of the firm allowed 

the participants to show me around their firm. This clarifies my understanding of 

the production process but also the reality that these firms operate in. All 

participants were given the choice of location in the end. Most chose their offices or 

place of work, where it could be assumed they felt most comfortable at the time. 

However, it can be acknowledged that interviewees may be more candid outside 

the office environment away from the formality or panoptical effect (Foucault, 

1979). 

 

During the interview process, power relations are negotiated and constructed 

between researcher and participant (Thornborrow, 2002). Power in an interview 

can be built up and determined by a number of factors including, socioeconomic 

status, educational and professional background, or the gender and ethnic identity 

of the researcher and participant (Anyan, 2013). Additionally, in this research power 

was given to the participants to end the interview at any time and also to remain 

anonymous. During the interviews, there was one participant who was very 

reluctant to respond to questions. This is typical of Lukes (1974) power dimension 

involving uneven direct confrontations where, in this case, the participant explicitly 

displays control and power by not responding or providing partial responses. 

Throughout the entire interview the power over the agenda and what was being 

asked lay firmly with myself, the researcher. However, as Lukes (1974) points out, 

there is power in the interviewee’s hands to rebuff any line of questioning in a 

particular category. This is known as deterrence power (Anyan, 2013). In this 

research, some firms became very uneasy when questions about the firm’s financial 

position or business development grants were posed. In all of the interviews, the 

participant has took the role of the expert informant basing his or her answers on 

lived experience within the firm situated within Liverpool. In every instance as the 

researcher I would be in a position with a lack of power as participants had the 

option to withdraw at any given moment and refuse to answer any question. 
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Hence, my intention was always to create an environment whereby information can 

be gained that is creditable and useful to this research, whereby the participant is 

comfortable and responsive. As Odendahl and Shaw (2002:306) noted ‘access to 

elites can be difficult to obtain and typically requires extensive preparation, 

homework, creativity pm the part of the researcher, as well as the right credentials 

and contacts. 

 

3.6.2 Positionality  

 

Social science research should aim for a kind of reflexivity that ideally, fully 

understands the researcher, the researched and the research context (Rose, 1997). 

Becker (1967) highlighted that no research in the social sciences can be value free 

and we should acknowledge subjectivities that enter the data collection and 

interpretation. Emerging from my research philosophy, I believe that knowledge is 

situated and therefore influenced by the context, in which it is being produced, as 

well as my own story and that of the participants. This applies to both the 

researcher and participants. To deny this, is to make false claims to universal 

applicable knowledge (Rose, 1997). This section will look at positionality in two 

ways. Firstly, how my positionality affected the data collection. Secondly, how it 

influenced the data collected and analysis.  

 

McDowell (1992) argues that we must recognise our own positionality, as well as 

that of the researched. This is done in order to inform likely readers of our work, of 

the relations and stories a research has before and during their time in the field. 

This is a quality of qualitative research. Although this research does not hinge on 

the nature of demographic traits such as age, religion or ethnicity, it would be 

ignorant to ignore particular issues in this research. As a white, university educated 

male I accessed the field with varying levels of ease. This research involved 

interviewing many different types of individuals from firms and institutions. The 

participants who have contributed to this research have been in public and private 
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organisations and can be said to be public elites or business elites (Rice, 2010). 

Elites are hard to define as well as access (Sabot, 1999, Mikecz, 2012). A business 

elite can be thought of as someone who is in a management position usually 

located in headquarters or at a senior level of a subsidiary (Welch et al, 2002). They 

are a “group in society that are considered to be superior because of the power, 

talent and privilege of its members” (Hornby, Cowie and Gimson, 1983, p.280). It 

has been noted in international business, economic or political geography and 

sociology that interviewing elites has received little attention (Mikecz, 2012; Rice; 

2010; Welch et al, 2002).  

 

During the interview process, I felt I had to slightly vary how I presented myself to 

the interviewee. There was a clear divide between the two industries under 

investigation. The video games industry tended to be more informal in terms of 

manner and dress, whereas the life sciences industry was more formal and 

corporate in appearance and conduct. This was also reflected in the work places of 

the firms in the industries. Other institutions were similar to the life sciences firms, 

requiring more formality and structure in conduct and appearance. The impact on 

the data collection could have been serious in these cases. Appearing less formal 

and less knowledgeable about particular firms and institutions could give the 

interviewee the perception that I was not making the effort or that I was not taking 

the research seriously and lacked creditability. This could result in the interviewee 

feeling annoyed by having to explain, to them, what maybe basic concepts and this 

might also make them less engaged in the interview.   

 

With the video game firms, I felt I could be more relaxed in attitude and in how I 

presented myself as I entered their studio spaces. Most were keen to show off 

previous achievements, but as a non-gamer myself I did feel a little uncomfortable 

when asked did I know or have I played this game? I questioned my legitimacy to 

ask questions with a participant who is passionate for making and playing games. 

However, I felt the conduct of the interview changed when my previous background 
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research of the participant and the firm came through. For the first few interview I 

arrived smartly dressed but not in a full suit. However, I immediately felt 

overdressed and that, as a result, I had erected a boundary between myself and the 

participant. For the remainder of the interviews in this sector, I adopted a smart 

casual look fitting the industry, which also helps to reduce any perceptions that the 

participant may have.  

 

When interviewing the life sciences firms I felt a different approach was needed. 

This sector was much more formal and fitting of the businesses elites definition 

given by Hornby et al (1983). Access was particularly difficult in this sector given the 

number of larger firms operating within it and the layers of administration to cut 

through to find the right person. For these interviews, I again travelled to the 

participants preferred location, most of which were their places of work. I felt that 

after the first few interviews, I had to be much more prepared in terms of my 

background research of the firm and its focus, in order to keep up with the business 

terminology. It was more appropriate for these interviews to wear a suit and give a 

more formal image. This, I felt, gave gravity to the research and my person, so that 

the participants were not under any illusion that the research was a waste of their 

time.  For each sector, the more people I met, the more I reflected on how I would 

position myself and how to arrive to the interviews. This is in line with most 

qualitative research, especially when interviewing elites (Mikecz, 2012). 

“Positionality is based on the notion that the researchers characteristics vis-

à-vis the respondents can influence the data that are produced.” (Teye, 

2012, p. 387) 

Having reflected on my positionality in the field, there needs to be an 

acknowledgment of my positionality across the entire research in regards to the 

data collected.  I recognise that the emergent themes outlined above do reflect and 

represent both the participants and my own interpretation. This subjectivity can be 

addressed by approaching the field as a group, using co-authors to identify 

emerging codes and themes to reach overall agreement (Anderson et al., 2010). 
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However, this was not achievable given the nature of this research, being a 

submission for PhD. My background as a white, university educated, male from the 

North West but also who has live in Liverpool throughout my university career does 

have relevance to this research. From the onset I had no experience in either of the 

two industries under investigation, basing most of my knowledge on secondary 

research and face to face interactions with informants. These prior engagements 

did help me construct two views and build a knowledge base on which to enter 

interview confidently. Firstly, the video game industry came across as vibrant, 

dynamic and open industry to be in. I have not play video games for over 10 years 

myself but appreciate their use in entertainment. I also had a natural curiosity in 

regards to this industry as to how things work and how we get to the end product. 

Secondly, the life science industry was a much more formal and elite profession 

requiring very high level knowledge making it the least accessible to many. I would 

not go as far to say I envisioned lots of individuals in white coats and test tubes, but 

I felt as if this industry was old yet ultramodern and vital to our futures as human 

beings.  

 

The only common denominator between myself and many of the respondents in 

this research was place, that being Liverpool. Many of the participants in this 

research where like myself, not from Liverpool but had an affinity for the city that 

had gone beyond just a location of a job. In the video games industry many were 

drawn to Liverpool or hire to work here by one of the three big publisher studios 

before their demise. In the life sciences many of the individuals working in this 

sector are drawn or hired to work based on their specific expertise in relation to the 

product or service and related infrastructures. The affinity for Liverpool did not 

come through as strong with the life science industry. By not having such an 

emotive attachment to place drew out the more strategic reasoning for the firm 

location and positioning. However, it was my aim to enter the field with as few prior 

assumptions as possible about whom these individual are or place any greater or 

lesser value on what they do. Again, when researching two different industries it 

became apparent that each had their own perspective and placed greater emphasis 
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on particular issues over other. By using the techniques above, through finding 

consensus yet looking at differences, the research has sought to find and provide 

authentic and valid accounts.  As follows in the findings section, quotes are used 

from the participants to tell their experiences and perceptions in their words, to 

provide authenticity to my account of their experiences.  

 

Overall, my positionality has had both positive and negative effects on the research. 

This research is framed as an outsider’s perspective, interpreting an expert 

informant’s perspective, but validated and authentic using the techniques above. A 

poignant moment to reflect upon was in regards to one firm’s limited responses. 

Given my relatively young age and background as a postgraduate researcher, the 

participant was either suspicious of my motives or simply did not take the research 

and researcher seriously. The participant would answer in very short sentences or 

with a simple yes and no answer, shutting down many avenues for further 

discussion. In the end, the participant ended the interview asking ‘are we done I 

have other things to do today’. A positive indicator that I can take from the research 

relates to the recording of the interviews. Most participants agreed to this, giving an 

impression of trust and appreciation for the research. Overall, the research process 

was positive, as I was able to respond and learn quickly as the data collection 

process unfolded. Having discussed the validity and positionality of the research 

strategy, the following section will discuss the ethical considerations surround this 

research.  

 

3.6.3 Ethical Considerations 

 

Research ethics are a part of all research conducted within academia. Research 

ethics are the moral principles that guide the conduct, data collection, storage and 

publication of the information taken from participants. There are certain rules and 

regulations that must be adhered to before and during the research process. As an 

ESRC CASE studentship, this thesis has adhered to the ESRC Framework for 
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Research Ethics (2010) and complied with the University of Liverpool research 

ethics. This research maintained a high ethical standard throughout by following the 

steps below: 

1. All participants were provided an information sheet with their approach 

letter, to inform them in lay terms what the research requires of them.  

2. If the participants accepted an invitation to participate, they were required 

to sign two copies of a consent form, outlining their right to withdraw at any 

time and that the information they provide is protected and confidential. 

 

The approach letter, information sheet and consent form included the statement 

that participation is voluntary, confidential and they had the ability to withdraw at 

any time. Upon arrival to any firm participating in the research, I always carried a 

copy of the information just to reiterate the key aims of the research and the rights 

the participant had. One key issue that was not mentioned in any of the research 

documents mentioned above was the use of a digital recorder. Digital recorders are 

effective ways to capture and store the majority of the verbal data (Phillips and 

Johns, 2012). It has been argued that notebooks can cause suspicion from the 

participant and are not as effective in recording all the data (Holmes, 1998). In most 

cases for this research, upon arrival verbal consent was gained from the participant 

to record the conversation we had. It was clearly explained that they could refuse 

this recording. In the two incidents this occurred, I asked the participants could I 

make notes, and left the notebook clearly visible for them to see. Overall, it is 

impossible to fully predict the risks that maybe involved in any research. However, 

this research has outlined the process and adherence to both the ESRC FRE and 

University of Liverpool Research Ethics.  

3.7 Chapter Summary 

 

This chapter has outlined and justified the research strategy used in this thesis. Is 

has made the case for investigating two industries in Liverpool and why those two 

industries are particularly useful in constructing two case studies. The method 
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presented here has acknowledged and provided a strategy to examine the topics 

outlined in Chapter Two. It has successfully generated data and provided answers to 

the research questions posed in the previous chapter. The social constructionist 

ontology was outlined as the research paradigm that informs and then conditioned 

the way in which this research has been conducted. This dictated the use of a 

predominantly qualitative research methodology. In justifying the use of qualitative 

methods the chapter outlined previous studies that have used a qualitative 

approach and its fitting within the theoretical approaches outlined in the previous 

chapter.  

 

The use of qualitative methods required an element of reflexivity. This was built 

into the methodology through a pilot project and personal reflection in terms of 

positionality. Having never been engaged in either of the sectors under 

investigation and only sharing the common denominator of place, that being 

Liverpool, secondary data was collected and was continued to be collected 

throughout the research process. This informed the nature of the pilot project 

through which several topic areas where tested to see what the outcomes and any 

potential drawbacks where of the interview questions. Sampson (2004) argued that 

pilot projects are an effective way of incorporating reflexivity into qualitative 

research yet the technique was underutilise or documented. By employing a 

qualitative methodology, data has been created, with the semi-structured interview 

data providing an expert informed insight into the industrial landscape in Liverpool, 

the connections that predicate its existence and how public organisations have and 

can contribute to a stronger infrastructure for both sectors to survive.  

 

Overall, this methodology has been successful in producing data in order to answer 

the research questions posed in this research. There have been challenges, as 

outlined in the chapter were my positionality affected the data collection but there 

have been processes in place to be reflexive and also in this chapter document that 

reflexivity. The data collection process was intend to provide expert testimony that 
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is authentic and valid from those who are positioned within the two industries and 

supporting institutions. The next two chapters examine the life science and video 

game industry in turn, providing a thorough examination of the secondary and 

primary data collected in Liverpool from firms and institutions.  
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Chapter Four 

Liverpool’s Life Sciences Ecology 

4.0 Introduction 
 

Pharmaceuticals are an integral part of modern society. Their aim is to lead to the 

overall improvement of health and wellbeing. The origin of the Pharmaceutical 

industry can be traced back to the Middle Ages, but it was in the early 20th century 

when developed economies began to see the emergence of the pharmaceutical 

firms that we know today (Dutfield, 2003). In the 1920’s and 30’s major discoveries 

emerged such as insulin and penicillin. More recently, life science agglomerations in 

the UK are a phenomenon emerging from a mixture of multiple factors acting at 

different scales. Governments at all levels have seen the potential economic and 

social benefits that a strong life science industry can yield (Webster, 1994). The life 

science sector today consists of three core sectors: pharmaceuticals, biotechnology 

and medical technology (Deliotte, 2014, Schweitzer, 2007).  

 

In the UK the life sciences sector has been highlighted as a key sector for growth 

(OLS, 2010). The industry was included in the Liverpool Knowledge Economy 

Framework and it also makes up one of the four cornerstones of the future 

economic development for the city. Liverpool has received limited academic 

attention in regards to its life science ecology. On the international stage, Liverpool 

is less well known for its life science concentration and is usually dwarfed by larger 

mega-centres (Cooke, 2004) such as Cambridge of Medicon Valley (Henderson and 

Reavis, 2008; Moodyson et al, 2008). This chapter seeks to address this imbalance 

and will answer research questions one and two in relation to the life science 

ecology in Liverpool: 

 

1. How have the industry ecologies of the life science and video game 

industries in Liverpool emerged? 

2. How are the ecologies organised and connected beyond Liverpool? 
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The chapter is structured into three broad sections. Firstly, the chapter will profile 

the wider life science industry covering the size and scope of the industry, key 

players and driving forces, merger and investment activity at an international scale 

and in Liverpool and the geography of the wider industry. Secondly, the chapter will 

look at the evolution of life science activity within Liverpool. Thirdly, the chapter 

will use the heterarchy concept to profile and examine the Liverpool life science 

ecology.   

4.1 Profiling the Life Science Industry  
 

When examining any sector in the economy, we need to firstly define what 

activities should and shouldn’t be included. There are many definitions that could 

be listed here that capture what a life sciences industry looks like. Firstly, the OECD 

definition will be outlined as a widely accepted but broad international definition. 

Secondly, more specific definitions that emphasize the scope and scale of the sector 

will be put forward. Academic literature is abundant with life science definitions but 

most tend to overlap and be specific to the location under investigation.  

 

OECD (2009:1) defines life sciences as: 

 

“the application of science and technology to living organisms as well as 

parts, products and models thereof, to alter living or non-living materials for 

the production of knowledge, goods and services” 

 

The OECD definition serves as a widely accepted definition amongst its members. 

As an institution, the OECD serves to promote policy that is beneficial to the 

economic and social well-being of people all over the world (OECD, 2014). Hence 

the definition is one that encompasses a collaborative acceptance by member 

nations. However, the definition is broad in scope and needs further elaboration. 

Given the context of this research it is justified to look to the UK government 
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definition of a life sciences industry. The Department for Business Innovation and 

Skills (BIS) states that a life science industry: 

 

“Comprises [of] three sectors – pharmaceuticals, medical technology and 

medical biotechnology – which together develop new innovative products 

and technologies with commercial applications in a wide-ranging number of 

end-user markets. These include healthcare, food and agriculture, 

environmental goods and services, and chemicals.” (BIS, 2010a, p. vii)  

 

There are similarities to the OECD definition. The inclusion of innovation and 

knowledge production from these activities appears to be important in defining 

such a sector. BIS furthers the definition in a UK context by outlining three key 

activities: pharmaceuticals, medical technology and medical biotechnology. This 

chapter takes these three core activities as central to any definition of a life science 

industry. More specific to Liverpool, Wainwright (2008:1) defines the life sciences in 

Liverpool as: 

 

“...activities that have a target application that impacts upon (i) furthering 

understanding of biology and biological processes, or (ii) development of 

new technologies, products or approaches to improving healthcare” 

 

Again what are key to a life science industry are pharmaceuticals, medical 

technology and medical biotechnology and the ability to innovate and generate 

new knowledge in relation to productions and applications towards healthcare. 

Hence, there is an agreed general overlap between institutional definitions of what 

a life science industry constitutes and they carry relative merit within the industry.  

However, the various definitions do not point out specific activities but they can be 

used to build a network of activity which contributes to a life science industry 

according to the defining principles set out above. The types of companies involved 

include: 

 



 
 

123 
 

“... companies in the fields of biotechnology, pharmaceuticals, biomedical 

technologies, life systems technologies, nutraceuticals, food processing, 

environmental, biomedical devices, and organizations which are involved in 

the various stages of research, development, technology transfer and 

commercialization.” (Infoport.ca, 2010) 

 

Following Kasabov and Delbridge (2008) there is a justification for the inclusion of 

organisations that are involved at the various stages of research, development, 

technology transfer and commercialisation. In addition to these science and 

business services there is a need for institutions or organisations that can provide 

capital (Powell et al, 2002; Gertler and Vinodrai, 2009). Belussi et al (2008:666) 

provide a definition that broadens the scope of the life sciences sector. They opt for 

a definition that: 

 

“includes firms specialised in medical machinery, appliances, pharmaceuticals, 

and biotechnology, together with research groups specialized in biomedical and 

biotechnology research in PROs [public research organisations], namely 

universities and interdisciplinary centres of several faculties (Biology, Chemistry, 

Molecular Biology, Pharmacy, Physics, Engineering, Medicine, Veterinary, 

Pathology, and Biomedical Science).”   

 

Belussi et al (2008) applied this definition to the Emilia Romagna life science cluster 

and captured a diverse set of firms enabling innovation and knowledge generation. 

What emerged from the literature are definitions that vary depending on the 

context being examined. The UK is different from other contexts in that it has a 

National Health Service (NHS) which pre-1989 conducted research activities. Since 

the move away from NHS research, the sector has evolved with private firms taking 

up more active research roles, but if you were to include the NHS within the 

definition of life sciences then the definition scope increases. Unlike the USA and 

some European countries, the public sector has played a fundamental role in the 

development of life sciences through the NHS and regional development agencies 

(Sainsbury, 1999; BIGT, 2004).   
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Consensus can be taken here that there are three core activities to a life science 

sector: pharmaceuticals, biotechnology and medical technology. This is in line with 

national and international definitions and covers many of the sub-sectors covered 

in academic literature. It can also be agreed that a life science industry is one that is 

based on innovation and knowledge generation in the areas of biological processes 

for the improvement of human healthcare. Hence, this chapter will focus on life 

sciences firms involved with the production of innovative products and knowledge 

generation for human healthcare needs, following closely the definition offered by 

Belussi et al (2008).  

 

Deloitte estimate that the global life science industry to be worth over $1.5 trillion 

in 2012 (Deloitte, 2014). This can be broken down into revenues from the three 

core sectors as follows: Pharmaceutical $959 billion, Biotechnology $232.5 billion 

and Medical Technology $349 billion. Numerous reports and academic literature 

point to two key drivers in the continued increase in revenues for this sector. These 

are increases in health care spending (set to be on average of 5.3%) and 

demographic changes with a predicted global life expectancy of 65 years (Deloitte, 

2014, PwC, 2007, Wield 2013).  

 

Table 8 shows the top ten firms in the global life science industry in 2012 with the 

industry total and percentage share these top ten firms occupy. The top ten firms 

have been defined in this research as those with the greatest sales revenue in their 

industry. Data has been collected from annual reports and industry specialist web 

sites. In the life sciences the data excludes any commercial products such as food 

and drinks. For example Johnson & Johnson would rank first year on year on their 

combined revenue due to a vast proportion of their revenue coming from health 

care consumables. These revenues have been removed, pitting each firms core life 

science related revenues against each other. In the life sciences sector, the top ten 

is dominated by pharmaceutical firms whose success is based on the development 

of blockbuster drugs; those drugs that generate revenues in excess of $1bn. 
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Table 8 Top ten firms in life science industry 2012  

2012 Firm Origin  Total Revenue ($Bn) 

1 Pfizer USA 47.40 

2 Novartis Switzerland 45.42 

3 Merck USA 41.14 

4 Sanofi-Aventis France 38.37 

5 Roche Switzerland 37.54 

6 GlaxoSmithKline UK 33.12 

7 AstraZeneca UK 27.06 

8 Johnson & Johnson USA 23.49 

9 Abbott Labs USA 23.12 

10 Eli Lilly USA 18.51 

  

Total 335.17 

  

Industry 

Total 1540.5 

  

Percentage 

of Industry 21.8 

 

Within the top ten rankings there have been some minor changes over time. Most 

of the change has occurred among the bottom five firms. Although in the last ten 

years the rankings have remained pretty stable. Table 8 shows that the top ten 

firms control over a fifth of the overall life science industry sales, translating into a 

large influence over the overall sector. If the table was expanded to include the top 

50 firms in the sector, most of which originate from a triad of regions (North 

America, Europe and Japan), the percentage of sales controlled by firms in these 

regions increase to 38% of the global industry. This strengthens the significant 

influence of the top ten firms in the life science industry. Table 9 shows a 

breakdown by region of firms ranking in the top 50 globally. These firms had a 

minimum of $1bn sales for this year.  
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Table 9 Top 50 firms by region 

Region Number of Firms 

Europe1 19 

USA 18 

Japan 9 

South Africa 1 

Israel 1 

Canada 1 

Australia 1 

1 Countries included UK, Switzerland, Belgium, Denmark, France, Italy, Germany, Spain and Ireland.  

 

Beyond the top 50 firms there are many other large, medium and small firms whose 

sales do not exceed $1bn (Pharmaexec, 2013). Cooke (2004) argued that small firms 

are important innovators within the life science industry and are usually labelled 

dedicated biotechnology firms (DBFs). DFBs are noted as having the flexibility and 

innovative capabilities that some larger firms lack. As will be shown in Table 10, 

there have been several merger and acquisitions of smaller discovery firms as well 

as larger firms. However, as will become apparent later in this chapter, smaller 

firms lack the financial capabilities of larger firms, thus creating interdependence on 

one another in the process of innovation and knowledge generation.   

 

Since 2005 there has been a steady increase in sales as shown in Figure 1. The 

revenue growth for the life science industry has been increasing with the exception 

of 2012. As mentioned above, the two key drivers of the increase in sales have been 

attributed to increases in health spending by advanced and emerging economies 

and the increase in average global life expectancy (Deliottes, 2014). The recent fall 

in revenues has been attributed to a number of blockbuster drugs coming off 

patent for the major producers, leading to a number of competitors being able to 

produce the drugs, thus increasing competition (Annual reports 2012, Pharmaexec, 

2012).  
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Figure 2 Top 10 firms combine revenue by industry (Source: Company Annual 
Reports) 

 

Between the top five firms there is less difference in terms of revenue share, 

compared to the bottom five firms making up the top ten. On the whole, revenue 

share for life sciences remain steady amongst the top ten firms with only minor 

fluctuations in the bottom two firms. It would seem that the industry demonstrates 

only minor movement between the key dominant players. However, as will become 

apparent below, most of these firms have managed to dominate the industry and 

retain their place through merger and acquisition activity that occurred in the late 

1990’s and early 2000’s.   

 

Following on, Figure 3 shows the total revenue of the top ten firms combined with 

the country of origin where we see a triad of regions emerge. This data is not 

suggesting that these are the only regions where life science activities are found. 

However, it does suggest, given the dominance of major players within each 

industry that influence is concentrated (WHO, 2004). In the life science industries, 

most of the firms are US based and constitute a significant amount of the total 

revenues year on year. The US is one of the world’s biggest markets for 

pharmaceutical products (Schweitzer, 2007; Pharmaexec, 2012). The US shows the 
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largest growth in demand for health care products is linked to the changes in 

population demographics. The increasing longevity of US citizens, increase 

occurrence of known and unknown chronic diseases drive innovation and continued 

growth in the amount of GPD being spent on healthcare (Deloitte, 2014). 

Additionally, being one of the most advanced and largest economies in the world, 

coupled with the increasing demand for such products and services, it is of no 

surprise that the USA holds the lead in innovation and dominance of this industry. 

There are many studies of life science agglomerations in the US (Kasabov and 

Delbridge, 2008; Zucker and Darby, 1998; Rosiello and Orsenigo, 2008; Owen-Smith 

and Powell, 2004), which suggests that many factors contribute to the rise of such 

centre of excellence or mega-centres (Cooke, 2005). Two other observations that 

are significant from Figure 3 are the decline in the UK share of the total revenue and 

the increase in share from Switzerland. This is reflected in the growth of Swiss firms, 

notably Novartis and Roche and the slower growth of UK based firms GSK and 

stagnated growth of AstraZeneca (BBC, 2011).  Deloitte (2014) also point to the 

deficit reduction measures in the UK and rise in unemployment as contributors 

towards to slower growth of the UK science base. 

Figure 3 Life science top ten revenue by country (Source: Company Annual Reports) 
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4.1.1 Mergers and Acquisitions 
 

 

Over the last ten years there have been a series of large, high profile merger and 

acquisitions involving the firms in the top ten of the industry. Total merger and 

acquisition value between 2000 and 2009 can be seen in Table 10. The size and 

scope of the activity is significant given the value that is attributed to these firms. 

Given that newly patented products are free from competition or replication and 

the returns can be high if adopted in western economies, firms merge or become 

acquired to strengthen their development pipelines. 

 

Table 10 Pharmaceutical Mergers and Acquisitions, 2000 to 2009 
Year Total Value ($Billion) Number of Deals 

2009 147.2 140 

2008 40.6 140 

2007 71.6 180 

2006 74.8 138 

2005 46.6 128 

2004 95.2 171 

2003 23.6 173 

2002 66 147 

2001 27.7 87 

2000 97.4 41 

Total  690.9 1345 

(Source: Adapted from Irvin Levin Associates, 2014) 

 

As Table 10 captures overall merger and acquisition activity, Table 11 shows the 

significant merger and acquisitions over the past 20 years. It’s this activity that has 

spawned the majority of the major players ranking in the top ten globally today.  
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Table 11 Major global firm merger and acquisition activity 

Lead Firm Origin Acquired Origin New Firm Size 

($Billions) 

Year 

GSK UK Laboratorios 

Phoenix 

Argentina GSK 0.25 2010 

Sanofi-

Aventis 

France Laboratoire 

Oenobiol 

France Sanofi-

Aventis 

0.37 2009 

Sanofi-

Aventis 

France Zentiva Czech 

Republic 

Sanofi-

Aventis 

2.6 2009 

Pfizer US Serenex Inc US Pfizer Undisclosed 2008 

Pfizer US CovX US Pfizer 0.15 2008 

Pfizer US BioRexis 

Pharmaceutica

l 

US Pfizer Undisclosed 2007 

AstraZene

ca 

UK MedImmune US MedImm

une 

15.6 2007 

GSK UK Sankyo 

Lifetech Co. 

Japan GSK  2006 

GSK UK NeuTec 

Pharma plc, 

US GSK 0.61 2006 

AstraZene

ca 

UK Cambridge 

Antibody 

Technology 

Group plc 

UK AstraZen

eca 

0.70 2006 

GSK UK Corixa 

Corporation 

US GSK 0.23 2005 

GSK UK ID Biomedical Canada GSK 1.4 2005 

Pfizer US Idun 

Pharmaceutica

ls Inc 

US Pfizer 0.2 2005 

Pfizer US Vicuron 

Pharmaceutica

ls 

 Inc. 

US Pfizer 1.9 2005 

Sanofi France Aventis Germany Sanofi-

Aventis 

65.5 2004 

Pfizer US Pharmacia US Pfizer 60 2003 

GSK UK Block Drug US GSK 1.24 2001 

Glaxo 

Wellcome 

UK SmithKline 

Beecham 

UK GSK 74 2000 

Pfizer US Warner 

Lambert 

US Pfizer 114 1999 

Rhone 

Poulenc 

France Hoechst Germany Aventis 26 1999 
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Astra UK Zeneca UK AstraZen

eca 

36 1999 

Roche Swiss Boehringer 

Mannheim 

Swiss Roche 11 1998 

Ciba Giegy Swiss Sondoz Swiss Novartis 36 1996 

Glaxo 

Holdings 

UK Wellcome UK Glaxo 

Wellcom

e 

14.2 1995 

Hoechst German

y 

Marion 

Merrell 

US Hoechst 7.1 1995 

(Source: Frost, 2004, Mittra, 2007, Schweiter, 2007, Economist, 2004 and IMS Health, 2001) 

 

We can see Sanofi-Aventis who ranked fourth in 2012 being the third biggest 

merger of the last decade. Initially Novartis wanted to acquire Aventis in 2004 but 

due to strong opposition from the French Government and their desire to create a 

strong national champion for their science base Sanofi and Aventis were pressured 

to merge (The Economist, 2004). In addition, Sanofi was undergoing a legal 

challenge to one of its blockbuster drugs due to come off patent in 2011 making the 

merger appear to be in the interest of both party’s and the government. 

GlaxoSmithKlien rank sixth globally in 2012 and was the second large merger in 

Table 11. The motivations behind the merger in 2000 were to bring together two 

strong drug pipelines and to create, at the time, the largest pharmaceutical group in 

the world (BBC, 2000). To the firms this would strengthen the both parties positions 

in the UK and globally, combining financial and scientific assets for the future.  

Pfizer is one of the most active firms in Table 11 closing one of the largest mergers 

of the last decade worth over $114 billion. Pfizer merged with Warner Lambert in 

1999 to acquire new product lines and grow its influence; globally becoming one of 

the world’s most valuable and fastest growing companies (Pfizer, 2014). Pfizer has 

held the number one ranking globally consistently since 2000 placing it as the most 

powerful player in this industry. There have also been significant investments made 

in various forms into Liverpool’s life science ecology. Some investments have been 

by the larger multinational and other sources. The main key motivation behind 

many of the mergers and acquisitions shown in Table 11 is to acquire existing or 

new products that are on patent. Patents protections are very generous for life 

science firms given the amount of money and time invested into them. Therefore, 
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one legitimate strategic way of acquiring the technology and knowledge whilst the 

patent is in place, is for a firm to merge with or be acquired by another.  

 

Multinational pharmaceutical firms ranking in the global top 50 own four 

manufacturing sites in Liverpool. Of these four MNE manufacturers, two are 

primarily focused on flu vaccines, one focuses on animal and human Active 

Pharmaceutical Ingredient (API) manufacturing and one focuses primarily on API 

manufacturing. The two non-multinational, independently owned manufacturers 

interviewed are contract manufacturers. All of the current manufacturers acquired 

sites that already existed in Liverpool with the exception of one Greenfield 

investment. These were bought outright and invested in by the acquiring company. 

Those who worked in these sites at a senior level had been working for the same 

company for several years. Table 12 breaks down the investment data for firms 

acquired in the Liverpool ecology. 

 

Table 12 Investment Activity in Liverpool 

Company Investment 

(£ millions) 

Date Country 

of 

Origin 

Source of Capital Firm Size Jobs 

(estimates) 

Eli & Lilly 19  2003 USA Internal MNE 25 

Novartis 42 2004 Swiss Internal MNE 100 

Baxter 2.2 2008 USA Internal MNE 6 

Eden 

Biodesign 

15 2010 UK Acquisition by 

Watson Pharma 

USA 

SME 145 

Auralis 14.5 2010 UK Acquisition by 

Viropharma USA 

SME -10 

RedX 

Pharma 

10.8 2012 UK RGF and VC 

Acceleris Corporate 

Finance  

SME 119 

(Source: Financial Time FDI Tracker and Company Web sites) 
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The investments have brought significant employment boosts for the Liverpool 

ecology, showing an overall positive impact on job creation. However, one 

acquisition by Viropharma led to a reduction in jobs in the Liverpool ecology. Auralis 

was a small discovery firm focused on developing children’s medicine. When the 

firm was acquired for its existing products the acquiring firm closed down the 

Liverpool base and moved all assets to its US research and development facilities. 

Additionally, in 2010 Novartis moved 190 jobs relating to the packaging and 

distribution of flu vaccines from its Liverpool facility to its Italian factory (Liverpool 

Echo, 2010). This demonstrates that the Liverpool ecology is not immune to the 

possibility of larger firms acquiring and removing assets as demonstrated by other 

large multinational pharmaceutical firms (BBC, 2011).  

 

4.1.2 Geography of the Life Science Industry 
 

The global distribution of production and sales in life sciences varies considerably, 

but there are three specific areas of the world where we can see vast proportions of 

life science activity relative to other parts of the world.  Research and development 

activities are concentrated predominantly in the wealthy, advanced countries of 

North America, Europe and Japan (Schweiter, 2005, 2007). The major innovations of 

the last 20 years have come from these areas of the world. The manufacturing of 

new drugs and technologies are then exported around the world through vast 

production networks. Increasingly, in the 21st century, some emerging economies 

such as India, Brazil and South Africa, have become integral contributors to the 

production and development of new drugs and technology. However, the level of 

research and development coming from these areas is relatively small or non-

existent. What they have excelled at is replicating existing off patent drugs and 

selling them to emerging and developing countries where governments and 

populations have constrained health budgets.  It should be noted that there is not a 

developed developing nation divide in regards to R&D and manufacturing. Most 

firms in western nations produce the majority of on patent drugs within the triad of 

regions mentioned above. The same can be said in regards to sales in the life 

science industry, there tends to be an imbalance of production and consumption 
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between developed and developing parts of the world. The triad of regions 

consume far more products than any other parts of the world, but demand is 

increasing from other parts of the world, especially BRIC2 countries (Schweiter, 

2007; Deloitte, 2014). As mentioned earlier, demand is driven by the advanced 

western nations health care systems in response aging populations and the rise in 

known and unknown chronic diseases.  

 

As previously mentioned, there are a triad of regions where life science activity 

tends to concentrate. Predominantly life science activity is located within western 

developed nations. The US alone has several large agglomerations of such activities 

ranging from discovery firms, drug manufacturers and health care providers. Table 

13 outlines the key concentration of activity within the triad of regions based on a 

number of factors such as size and type of firms, number of firms and supporting 

institutions, levels of venture capital investment and so on3. It is clear from Table 

13, supported by the analysis above, that the strength of the US in the life sciences 

is overwhelming given its geography, demographic and health care industry 

composition compared to smaller countries such as UK or Switzerland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
2 BRIC countries are Brazil, Russia, India and China  
3 For a fill list of criteria see Jones Lang LaSalle, 2011 
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Table 13 Life science regional agglomerations 

Americas Europe Asia 

Bay Area Paris Shanghai 

Boston Rhone- Alpes Beijing 

Los Angeles Munich Tianjin 

New York/ New Jersey Berlin Guangzhou 

Philadelphia Rhine Neckar Hebei 

Raleigh-Durham Ruhr Shandong 

San Diego Basel Jiangsu 

Seattle Zurich Zhejiang 

Washington DC Geneva Guangdon 

Atlanta Cambridge Maharashtra 

Chicago London Andhra Pradesh 

Denver South East England Gujarat 

Florida Liverpool Goa 

Houston Manchester Karnataka 

Indianapolis Scotland Java  

Minneapolis  Singapore 

Ontario   

Quebec   

British Columbia   

Brazil   

Puerto Rico   

(Adapted from: Jones Lang LaSalle, 2011) 

 

It is also worth noting from Table 13, the emergence of Asian countries such as 

China and India. The preferred choice of many larger pharmaceutical companies has 

been western economies for drug discovery, as they offer the most protection over 

intellectual property (IP). However, China, India and Brazil have emerged as 

relatively cost effective destinations for manufacturing through wholly own 

operations, joint ventures, collaborations or outsourcing (Lalkaka, 2002). Lees and 

Khatri (2010) have argued that there have been smaller than expected cost savings 
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by outsourcing to China and India linked to cross-cultural disconnections in doing 

business.  

 

So at the broad industry level, we can see concentrations of life science activities 

emerging in western developed nations. Given the nature of this research, focusing 

on Liverpool’s life science ecology, it would make sense to unpack the UK life 

science industry briefly. Within the UK there are various concentrations of life 

science activity. Table 14 shows data from the office of national statistics Annual 

Business Inquiry of 2008.  

 

Table 14 Life Science Establishments and Employment 

 

Region Establishments Employment 

% 

Establishments % Employment Average 

North West 580 17800 10 11 31 

North East 190 7500 3 5 39 

Yorkshire and 

Humber 450 10800 8 7 24 

West Midlands 420 5200 8 3 12 

East Midlands 390 8700 7 5 22 

South West 570 15500 10 9 27 

South East 1270 49300 23 30 39 

London 830 20500 15 12 25 

East of England 900 30500 16 18 34 

Northern Island 140 3100 2 2 22 

Scotland 490 14400 8 8 29 

Wales 270 7600 4 4 28 

England  5600 165800 86 87 30 

UK  6500 190900 100 100 27 

(Authors calculations based on data from ONS ABI 2008) 

 

During the last 20 years there has been growth beyond the south east and south 

west of the UK in regards to life science activity and related or supporting activities. 

Sainsbury (1999) estimated that the North West had approximately 25 to 30 

biotechnology companies, compared with locations such as Cambridge, Oxford and 
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London, all of which had from between two to five times the number of 

biotechnology companies in 1999. From Table 14 we can see that there are various 

concentrations of life science activity across the UK but within England the North 

West has the largest concentration in terms of employment and number of firms 

outside the London and South East regions. There is already academic literature on 

the Cambridge and Scottish life science agglomeration activities (Cooke, 2004, 

Birch, 2011) but the North West and in particular Liverpool has been 

underrepresented as an area in which life science activity occurs. Later in this 

chapter the Liverpool life science ecology will be investigated providing empirical 

data in order to answer research questions one and two. Before this, the next 

section will turn towards regulation in the life sciences industry.  

 

4.1.3 Changes in the Nature of Production 
 

Baden-Fuller and Morgan (2010) argued that most industries have generic business 

models. These generic business models provide the basis on which firms set out to 

produce and deliver products or services. Magretta (2002) and Teece (2010) have 

stated that business models do change over time in response to changes in 

economic environments and business circumstances. The same can be said about 

the production network. It is sensitive to changes within the local and wider 

industry. Also, most firms are connected into production networks in different 

ways. The changes can be driven by the wider industry or through internal 

innovations from within the firm. Figure 4 shows the life science production 

network from discovery though to consumption. Although there are slight 

variations depending on whether you are looking at a pharmaceutical drug or 

diagnostic device or medical device, the general process from conception to 

consumption are the same.  

 

A traditional production network tended to keep everything in-house as a vertically 

integrated firm (Cockburn, 2004). These firms tend to be large multinational firms 

with the resources and infrastructure to carry out a full commercialisation of a new 

product. However, internally to most multinational pharmaceutical firms, 



 
 

138 
 

manufacturing operates in isolation from the rest of the production network. So, 

R&D would have little or no interaction with the manufacturing of products. 

Manufacturing would have little or no direct involvement with sales and 

distribution, except when discussing the volumes to produce. However, this would 

typically come from a regional or global HQ. Hence, the life science sector has been 

internally fragmented with clear roles along the production network (Cooke, 2004a, 

2005).  
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Figure 4 Life science production network 
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The generic business model used in life science industry has been undergoing 

significant changes over the last 30 years. Many firms and industry specialists 

involved in this research claimed that at the wider industry level the current 

business model is broken. To support this, there are numerous consultancy 

agencies analysing the sector and proposing new business model structures for the 

future that support the fragmentation of production among a number of firms 

rather than relying on larger vertically integrated firms (PwC, 2011). Despite this, 

the process of producing a new drug or diagnostic device has, by and large, stayed 

the same. There has been an increase in the regulatory criteria that firms need to 

overcome, in regards to patient safety. As a result this has lengthened the life cycle 

of new drug development. A new drug concept can now take up to 15 years to 

reach the patient/consumer compared to 10 years a decade or so ago.  The same 

can be said for the diagnostic sector that has timelines from two to five years 

depending on the product’s targeted application. As innovations become more 

complex and advanced to tackle known and unknown life threating diseases, the 

regulatory processes lengthens the time taken to get a concept through production 

and to the consumer. 

 

The most significant driver of change and challenge facing the big pharmaceutical 

firms is the lack of “blockbuster” drugs in their pipelines (PwC, 2014). These are 

defined as drugs that will earn a company at least $1bn in sales. Linked to this is a 

shift towards tailored therapeutics that are more effective in different populations 

of people (InsidePharma, 2011). This is leading to more complex production 

methods that the big pharmaceutical firms don’t see as viable to carry out in-house. 

Therefore, there has been an increase in contract manufacturing of these 

complicated products. The scale of the outsourcing is still relatively small compared 

to the in-house manufacturing done by the big pharmaceutical firms (Lees and 

Khatri, 2010). An independent pharmaceutical manufacturer in Liverpool is one 

such firm taking on new facilities to deal with the increase in manufacturing 

outsourcing of complex products. The business is changing to adapt to the wider 

industry production challenges, but as mentioned above, the contract work comes 
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from outside the Liverpool ecology and leaves little room for local collaboration or 

such contracts.  

 

With many blockbuster drugs coming off patent in the next few years (Deliotte, 

2014), big pharmaceutical firms have been looking to SME’s to help fill this gap in 

their pipelines. Traditionally most R&D was done in house by large pharmaceutical 

firms, who with the money from blockbuster drugs sales could plough revenue back 

into R&D in the hope of finding the next big innovation in the life sciences. 

Alternatively, big pharmaceutical firms would scout the markets for SME’s with 

drugs that have been taken through to phase two approval and had a very strong 

proof of concept and efficacy rates, before buying or agreeing a licence for the 

production of the drug.  For some this has worked but across the industry it has left 

some pipelines dry, like that of Astrazeneca (BBC, 2011). As a result, many of the big 

pharmaceutical firms are looking to SME’s much earlier in the production network 

to acquire their projects. Some firms involved with the research had been 

approached after phase one with the offer of assistance from a larger 

pharmaceutical company. Today we are seeing not just an internal fragmentation of 

the whole production process but a wider trend towards outsourcing, causing 

further fragmentation internally and externally. Each section of the production 

process is becoming a project in itself with specific goals and objectives linked to a 

certain time scale (Newell et al, 2008).  

 

4.1.4 Regulation   
 

The pharmaceutical industry is one of the most heavily regulated markets in the 

world (Vogel, 1998, Schweitzer, 2007, Vernon, 2005). Regulation varies across the 

world with developed economies seeing some of the highest levels of regulation 

due to the concentration of the industry activity in these parts. The objective of 

such regulation is to protect the general population’s health, guarantee access to 

safe and effective medicines and constrain pharmaceutical expenditure (Mossialos 

and Oliver, 2005). One of the most influential objectives of the last 20 years is cost 

containment relating to the control of prices and the volume of products produced. 



 
 

142 
 

Regulation tends to be either on the supply or demand side of the market. 

Mossialos and Oliver (2005) argue that the supply side measures affect the price of 

the pharmaceutical products, which in turn can also affect volume; whilst demand 

side measures use financial and non-financial incentives that target volume in 

regards to physicians, pharmacists and patients. Pharmaceutical regulation has 

been evolving significantly over the last 20 years in a dense inter-relational set of 

policies at multiple scales, but the most comprehensive frameworks exist on a 

national level. The national regulatory frameworks safeguard the general 

population and are accountable for the introduction of new products to the health 

care market. In addition, there are multiple institutional actors involved across 

many different economic environments and at multiple scales. This makes the 

regulatory framework vast and toilsome to comprehend fully as well as to pinpoint 

the actual impact of individual regulations. This section will cover three broad levels 

of regulation, these being supra regional efforts, EU and the UK. Each will be 

discussed in turn given their impact on the context in question for this research. It 

should be noted here that this section will not be listing nor analysing each 

individual regulation but will give an overview of the institutions and specific 

regulations or policy that have impacted on firms in the Liverpool Ecology.  

  

Supra-Regional Regulatory Environments 
 

Since 1997 the OECD has been concerned with the pricing of drugs, intellectual 

property and stimulating innovative drug design. The reports “Pharmaceutical 

Policies in OECD Countries (2000)” and “Pharmaceutical Price Controls in OECD 

Countries (2004)” both consider these issues. The pricing of drugs has been fixed in 

many OECD member countries. This has acted as a stimulus for the reinvestment in 

innovative drug design. Additionally, strong national intellectual property rights 

have assisted the ability to secure the investment made in the drug (Jacobzone, 

2000). Price controls can also be used to limit the profits of pharmaceutical 

companies and increase patient access to drugs. This is apparent in countries where 

public health services are the main consumers of drugs (US Department of 
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Commerce, 2004). Pricing policy stops pharmaceutical companies making large 

inflated profits from organisations such as the UK National Health Service (NHS).  

 

However, the OECD stresses that competition from developing economies where 

manufacturing costs are lower and IP is weak could drive the market price of non-

patented drugs down. Recent deregulation on price fixing in the US could in the 

long-term fuel a decrease in returns on drug related products (Jacobzone, 2000 and 

US Department of Commerce, 2004). The suggestion is that: 

 

“Reforms of pharmaceutical policies need to foster efficiency and preserve 

equity. This can be realised through increased market pressure to obtain 

competitive prices for non-patented drugs while allowing higher prices for 

those still on patent.” (Jacobzone, 2000, p30) 

 

At a global scale there have been efforts to bring some level of homogenisation to 

the regulation of new drug development and market authorization. Again there are 

well-documented efforts (see Vogel, 1998) but the most significant institution that 

has been created brings together only the triad regions consisting of North America, 

EU and Japan (Ohmae, 1995). The International Conference on Harmonisation of 

Technical Requirements for the Registration of Pharmaceuticals for Human Use 

(ICH) was established in 1990.  

 

‘ICH is a unique undertaking that brings together the drug regulatory 

authorities and the pharmaceutical industry of Europe, Japan and the United 

States. ICH’s mission is to make recommendations towards achieving greater 

harmonisation in the interpretation and application of technical guidelines 

and requirements for pharmaceutical product registration, thereby reducing 

or obviating duplication of testing carried out during the research and 

development of new human medicines.’ (ICH, 2014) 

 

Inclusion of only three regions of the world does not warrant a global consensus. It 

can be argued that the efforts fall short of being a ‘global’ initiative or institutional 
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effort (Dicken, 2001), however, the triad regions that are represented do have the 

disproportionately larger concentrations of global life science activity than 

anywhere else as demonstrated in previous sections. Furthermore, the World 

Health Organisation (WHO) published a report in 2004 stating: 

 

‘Medicine production is highly concentrated in the industrialized countries, 

where just five countries - the USA, Japan, Germany, France and the UK - 

account for two-thirds of the value of all medicines produced.’ (WHO, 2004: 

3) 

 

A further report published in 2008 ‘WHO Medicine Strategy 2008-2013’ continues 

to support the statement above highlighting the dominance of a triad of regions in 

this industry. In addition, these regions accounted for 90% of all research and 

development activity during the late 90’s (Vogel, 1998) but figures today are 

showing a small shift towards South East Asian regions, although the shift remains 

small, the three dominant regions play a significant role given their role in the 

industry and their availability of capital to reinvest into research and development 

(Wield, 2013). Hence these regions have had the largest influence on the suggested 

outputs from the ICH and have been able to adapt relatively easily to the 

frameworks as they overlap with existing nation and superregional environments 

(Vogel, 1998).  

 

EU regulatory Environments 
 

Vogel (1998) and Permanand (2006) argued that there has been too much emphasis 

on the national regulatory systems, creating an incoherence and added bureaucracy 

for many life science firms who wish to bring new innovations to the market. The 

EU has been pushing for a more coherent regulatory environment but still this is not 

a reality, with many companies having to still focus on the individual member states 

own regulatory environments. Efforts to reduce the disparity between EU member 

states regulatory environments began in 1963 (Oraz et al, 1992). It was in 1965 that 

the EU moved to commission a baseline criterion for safety, quality and efficacy as 
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preconditions for marketing authorised drugs (Vogel, 1998: 3). Up until present day, 

there have been numerous attempts to ratify an untied agreement at EU level on 

drug approval and development. There was a breakthrough moment in 1992 with 

the Maastricht Treaty on European Union (1992), leading to the creation of the 

European Medicines Evaluation Agency (EMEA) (Kingham et al, 1994). The 

institution now operates under the name of the European Medicines Agency (EMA) 

and has been established since 1995. The institution is summarised as having two 

key objectives, these are the marketing authorisation of new drugs and to promote 

more Europe wide drug research (EMA, 2014, Permanand, 2006). Innovation in drug 

development in the EU has been relatively low in comparison to the US, with the 

number of patents being submitted by firms in the EU being a quarter of those 

compared with the USA (Rawlins, 2004; Vogel, 1998). Europe had a public policy 

void in relation to innovation and support for science (Etzkowitz, 2002). Europe 

produced excellent research outputs but lacked the necessary systems in the 

market to take the output and make it commercially viable. This failure was 

accountable to (i) market failure to recognise intangible knowledge transfer and (ii) 

low connectivity between universities and industry (Rosiello and Orsenigo, 2008). 

To rectify this, Europe adopted the American model but ran local and regional level 

policy parallel. Local and regional policy was aimed at increasing knowledge transfer 

and exchange and also to adopt a proactive approach to interaction between 

various actors in regional and national innovations systems (Rosiello and Orsenigo, 

2008).  

 

Alongside these two key objectives the agency is a networking hub for EU nations 

responsible for implementing telematics or information exchange, inspections 

regarding market authorisation of manufacturing processes and development and 

referrals based on safety and risk to patients. The EMA has aimed to create a 

homogenised EU environment on drug regulation and development. One key 

initiative that has stood out in this research in regards to policy and regulation is the 

development and support for children’s medicine. One firm has been successful 

with the help of the EMA in developing new patented drugs in children’s medicine 

and successfully sold the licencing agreement to a larger multinational firm.  
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‘So what happens in then healthcare providers take adult medicines and they 

dilute them down, cut them up, do, you know, modify them to give to the 

child, but not based on any data.  So there’s an incentive in Europe that if 

you’re willing to do the work to bridge that gap in children’s medicine, you 

get a 10 year data protection on what you, on your, what you’ve developed.  

So that is what we’re exploiting, it’s called the paediatric use, so that’s our 

focus.’ (Interview Discovery firm 4, 12/10/12) 

 

The firm quoted above is one example of the direct impact of particular regulation 

regarding the life sciences industry from an EU to ecology level. This incentive based 

regulation has impacted on a firm in the Liverpool ecology. Hence, despite the 

complexity of the regulatory environment and the procedures firms adhere to in 

order to gain market authorisation, this research has managed to uncover a 

particular example of regulatory impact on the Liverpool ecology.  

 

The EU has been one of the most ambitious organisations in creating a 

pharmaceutical regulatory environment and has come some way towards creating a 

homogenised market place (Vogel, 1998). However, individual nation states still 

have an overall authority in drug authorization within their territories, but cannot 

disregard the input of the EMA. In summary, the EU is involved in strategic policy 

making unlike the OECD. The EU is a driver and supporter of coordinated policies 

that affect and can sometimes shape member states’ individual strategic policies. In 

addition, the EU provides a platform for cooperation and wider economic, social 

and political gains in regards to life sciences.  

 

UK Regulatory Environment 
 

In the UK cost is regulated through a structure system of co-payment. All drugs have 

the same level of co-payment regardless of the actual cost of the product. This is 

known as a prescription charge. Various exemptions exist for selected segments in 

the population, placing the cost on the existing NHS budgets. However, given the 
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high number of exceptions and prescriptions of medicines through hospitals where 

there is no charge, the overall number percentage of people paying for a 

prescription is relatively low compared to other European systems. It has been 

argued that although an increase in the cost of prescriptions does increase revenue 

expenditure (Hitiris, 2000), the increase is negligible (Mossialos and Oliver, 2005).  

In the England and Wales the National Institute for Clinical Excellence (NICE) has the 

most influential role within the sector in terms of what products can enter the 

market and be used in the NHS, based on the best allocation of available resources. 

When NICE was established as an institution, it was seen by the industry as a barrier 

to new and more expensive innovations in health care. However, the opposite has 

been true and it is in fact the NHS managers with constrained budgets who have 

seen the cost rise due to the role of NICE deeming what is acceptable and what is 

not in NHS hospitals in England and Wales.  

 

Interestingly, in the production network, pharmacists exercise significant power in 

the policy making process and over the cost and distribution of products. 

Pharmacists have the ability to shop around different wholesalers for stock, 

especially over the counter (OTC) drugs. Attempts to ease the restrictions on 

market entry have been blocked making distribution a very protected part of the 

value chain in the UK. Mossialos and Oliver (2005) argue that change has been 

much slower in this part of the value chain. More recently in the UK, pharmacists 

are seeing an expansion of their role in the National Health Service providing 

consultations and prescribing treatments for minor ailments. However, most of the 

drug expenditure comes from the NHS hospitals. 

 

A key piece of policy in the UK framework is the Pharmaceutical Price Regulation 

Scheme (PPRS).  As part of the voluntary scheme there are five principle objectives, 

these are: 

 

 Provide stability and predictability to the Government and the industry  

 Support the NHS by ensuring that the branded medicines bill stays within 

affordable limits 
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 Improve access to innovative medicines, commensurate with the outcomes 

they offer patients by ensuring that medicines approved by NICE are 

available widely in the NHS 

 Reduce bureaucracy and duplication 

 Support the Government’s growth and innovation agenda for life sciences. 

 

The aim of the regulation is to make drugs affordable for the NHS but also to ensure 

competition in the markets. The regulation does go into much more depth on the 

tolerance over returns on capital and states that:  

 

‘8.14. The allowable ROC [return on capital] that may be earned by individual 

scheme members from home sales of NHS medicines will be based on the 

historical value of average capital employed. This target will be 21% a year’ 

(PPRS, 2014:52) 

 

The UK market is very much regulated under a pricing mechanism to benefit the 

patient and the NHS, whilst maintaining competitiveness in the market. If any 

company has returns on their sales above the stated amount (21%) then they must 

take immediate action in the form of price reductions, paying the excess to the 

state or delaying future expected prices rises. The actual effectiveness of this policy 

is undetermined and would require extensive modelling. Despite the regulation 

aimed at reducing or making the purchasing of drugs more cost effective, there 

have been and continues to be increases in the expenditure of the NHS on drugs 

and other medical products. Mossialos and Oliver (2005) argued that successive 

PPRS regulatory frameworks have been useful in attracting investment; 

demonstrating to investors the stable and predictable nature of the UK market. 

Equally the UK offers firms higher than worldwide average research and 

development expenditure. 

 

‘8.28. The Department confirms its commitment to recognising the cost of 

R&D within the prices paid for NHS medicines. The amount allowed reflects 

both a contribution to the worldwide cost of R&D undertaken by companies 



 
 

149 
 

developing human medicines and a desire to reward and provide an 

incentive for success in R&D. The Department expects this allowance to 

contribute towards the R&D of new and improved medicines.  

8.29. The maximum R&D allowance is 22% of NHS home sales for assessing 

price increases (level 1) and 30% of NHS home sales for assessing AFRs (level 

2).’ (PPRS, 2014:54) 

 

The policy does have its drawbacks in that the true extent to which it promotes 

efficiency is debatable given the relative ease in which firms can apply for price 

increases on particular drugs; especially those that do not meet the 21% return on 

capital limit. Further Mossialos and Oliver (2005:302) argue: 

 

‘That returns are calculated as a percentage allowance on the capital 

invested, the company may over-invest in capital equipment or artificially 

inflate its asset base.’ 

 

One direct policy initiative that has helped the ecology that has national 

sponsorship has been the Regional growth Fund (RGF). Although this is not part of 

the regulatory environment in which the ecology is situated, we cannot ignore the 

significance of the RGF especially on one particular firm. 

  

“if there was any policy that was enabling to the north west it was the level 

of funding available... its help so many businesses grow and increase the 

profile of the north west” (Public Organisation 2, 05/08/10). 

 

‘Redx Pharma has a conditional offer of £4.7 million to help fund an initial 

two-year pre-clinical phase of a five year research and development project. 

The project will deliver new treatments for microbial infection as well as anti-

viral therapies for conditions such as influenza, hepatitis C and HIV for 

progression to human clinical trials. The research will create 119 skilled jobs 

directly at the company within chemistry, biochemistry and analytical testing 
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and a further 28 specialist jobs within the wider supply chain over its 

lifetime.’  (BIS, 2012) 

 

As part of the successful bid, the company has raised a further £6.1 million in 

private funds to develop a new research and development facility. However, this 

facility will not be located in Liverpool and has been moved to Alderly Park in 

Cheshire. Other firms in the ecology have acknowledged the complexity of the UK 

and EU regulatory and policy mechanisms. When participants were asked about 

specific regulations, whether they are enabling or constraining to the business, they 

again were unable to provide examples of specific regulations. This further 

emphasises the nature of the life science regularity environments being heavily 

interconnected and complex when trying to show the effects of individual 

regulation.  

 

However, it has been argued that firms stand to gain from a harmonisation of global 

regulatory frameworks in the life science sector, but it is the governments that pose 

the greatest challenge to the realisation of global consensus or cooperation 

(Schweitzer, 2007, Vogel, 1998). This has come down to the national regulatory 

bodies’ unwillingness to surrender their own abilities to regulate the national 

market as ultimate responsibility for an unsafe drug entering would rest with them.  

4.2 Life Sciences in Liverpool  
 

There is a diverse range of life science firm activity in Liverpool. These can be 

broken down into the following activities shown in Table 15 along with the 

population of each activity and the range of employees on site.  In September 2012, 

there were 53 firms active in the life science ecology in Liverpool. Previous 

consultancy lead analysis on the sector put number of firms active much higher 

(Wainright, 2008). However, these figures were compiled in 2008 and primarily 

used standard industry classification codes. Since then, there have been a number 

of changes in the ecology. Several firms have been dissolved or acquired and 

stripped of their assets.  However, despite these changes, the most current 
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directory compiled by a leading consultancy group for the industry in the North 

West, still lists many of these firms as active in the Liverpool ecology (Bionow, 

2013).  

 

Table 15 Life science firms by activity in Liverpool 

Activity Number of 

Firms 

No of Employees on 

site (Range approx.) 

Consultancy – provide industry specific 

advice and guidance relating to 

commercialisation of IP, funding or 

general business advice.  

7 1-10 

Diagnostic – R&D and manufacturing of 

devices used in medical diagnostics. 

7 2-100 

Discovery – R&D into new drugs and drug 

applications. 

13 3-130 

Drug Manufacturers – Manufacture 

medicines in various forms.  

9 50-1000 

Medical Devices – Produce and sell 

products that are used for medical 

purposes such as surgery or in diagnostics. 

8 5-30 

Other – firms that have related life science 

activity but do not fall under the above 

categories.  

9 1-30 

Total 53  

 

The majority of firms were registered in designated science or innovation park 

developments around the Liverpool City Region. The main centres of activity can be 

seen in Figure 5 and are: 

 Mersey Bio Incubator 

 Liverpool Science Park Innovation Centre (IC) 1, 2 and 3 

 Speke Estuary Commerce Park – National Bio-manufacturing Centre (NBC) 
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 Innovation Park/ Wavertree Technology Park 

 Daresbury Innovation/Science Park 

 The Heath – Runcorn 

 Wirral – Bromborough Industrial Park 

 

Figure 5 Map of Life Science Assets 
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These areas have come about through historical links and economic development 

led initiatives. Alongside the life science firms are a set of organisations that are 

considered assets to the industry. These assets have been included in many regional 

and local policy documents. They have been deemed assets based a triple helix 

model adopted by policy makers seen in Figure 6. The Triple helix was taken from 

the US as it demonstrated the strongest industrial policy in the world (Etzkowitz, 

2002). 

 

Figure 6 Triple helix (Etzkowitz and Leydesdorff, 1995) 

 

 Life sciences sectors are dependent on university-industry-government 

relationships (Cooke and Morgan, 1999, Shearmer, 2011). Hence the triple helix 

captures these relationships and how they are processed. The EU recognised that a 

top-down approach would not yield effective growth in the knowledge economy 
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(Soriano and Mulatero, 2009). Like the US, the EU adopted bottom-up, sideways, 

criss-cross as well as the top-down approach for policy. This is linked to the 

recognition that the innovation process is not linear and involved a systematic 

process of different actors working together (Soriano and Mulatero, 2009; Veltri et 

al, 2009).  

 

“A mere increase in financial resources devoted to R&D, for example, would 

do little in the absence of an increase in the level and quality of education of 

the population and in the use of research output by innovators.” (Soriano 

and Mulatero, 2009, p.2). 

 

Hence, the Lisbon Strategy is broad in focus and reaches beyond R&D investment to 

recognise the roles of other institutions and national governments. Hence, the 

assets deemed important under the criteria of the Lisbon Strategy by the then 

North West development Agency (NWDA), local council and economic development 

agency Liverpool Vision for Liverpool’s life science ecology include: 

 University of Liverpool 

 Liverpool John Moore’s University 

 Mersey Bio Incubator 

 School of Tropical Medicine  

 Speke Estuary Commerce Park – National Biomanufacturing Centre (NBC) 

 Royal Liverpool University Hospital 

 

Of all the life science activities listed in Table 15 the oldest activity is pharmaceutical 

manufacturing. This activity goes back to 1941 with the establishment of a drug 

grinding mill in Speke owned and operated by Evans Medical producing drugs for 

injections and compressed tablet form (Richmond et al, 2003). The firm was bought 

out and stripped of its research and development leaving only manufacturing at the 

site in 1961 by Glaxo Group ltd. The firm changed ownership again in 1990 and was 

bought by Medeva PLC who changed the operation to the manufacturing of 

vaccines (Richmond et al, 2003). In 2008 the site was sold again to Medimmune 

where it now produces flu vaccines (Medimmune, 2014). In 1942 another factory 
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opened along side Evans Medical operated by an agency factory on behalf of the 

British Ministry of Supplies during the war period to produce penicillin. Distillers 

Biochemical, following the end of World War Two, acquired the factory (Richmond 

et al, 2003). Again the factory was sold on to Eli Lilly in 1963 who are still the 

current occupiers of the site (Eli Lilly, 2014). Today there are four large 

multinational pharmaceutical firms with manufacturing operations in the Speke 

area. These two factories can be seen as the nodes in the evolution of the life 

sciences in Liverpool. Since then, there have been a number of large pharmaceutical 

companies located within Speke; these can be seen in Table 16.  

 

Table 16 Multinational firms 

Company Country of 

Ownership 

Employment Date 

Established 

Formally Specialism 

Eli Lilly Subsidiary (USA) 1000 1963 Distillers 

Biochemcial 

API, TB, 

Diabetes and 

animal 

health 

Novartis Subsidiary 

(Switzerland) 

500 2005 Chiron Corp Flu Vaccine 

Medimmune Subsidiary of 

Astrazeneca 

(UK) 

450 2008 Medeva 

Pharma Ltd 

Flu Vaccine 

Eden 

Biodesign 

Subsidiary of 

Watson 

Pharmaceutical 

(USA) 

145 2000 Greenfield 

investment 

Biosimilars4 

(Source: Interview data and company web sites) 

 

Prior to the multinational pharmaceutical firms moving in to acquire the previous 

firms, there was R&D activity in this area through Evens Medical. This activity was 

later absorbed into Glaxco Group Ltd and moved away from the site. All 

                                                           
4 Biosimilars are a biotherapeutic product which is similar in terms of quality, safety and efficacy to 
an already licensed reference biotherapeutic product. 
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pharmaceutical R&D activity has been stripped from these sites making them solely 

manufacturing outfits. This has led to no R&D activity in the area by a large 

pharmaceutical company since Evans Medical owned the site, up until 2000.  

 

Since 2005 the Speke site has been known as the National Biomanufacturing Centre 

(NBC), costing £34 million to provide state of the art facilities and infrastructure for 

any life science related firm. The site is hosting the largest concentration of 

pharmaceutical manufactures in Europe (Bionow, 2013). There is one multinational 

drug manufacturer, Baxter Healthcare that is not located in the NBC along with four 

independent drug manufactures. With the exception of the Baxter Healthcare, the 

four independent manufacturers acquired sites already equipped with 

manufacturing capabilities relating to the life science industry. Their motivations to 

acquire such sites were in response to rising demands on their existing operations 

requiring further asset purchases in order to increase their internal capabilities and 

broaden their manufacturing or business scope. As one manufacturer states: 

 
‘We acquired it in 2007… contract manufacturing of aerosols is rare because 

a lot of it is done internally, people like GSK, Sanofi-Aventis will do their own 

in house.  And there was an opportunity here, because the development side 

helped move metre dose inhalers from CFC propellants to non CFC 

propellants, so they had development capabilities here, that’s basically, it 

was a neat fit with what we had already, plus it gave us a development arm 

at the same time’ (Interview Drug Manufacturer 1, 16/08/12) 

 

During the last ten years, it has been observed that the life science sector in 

Liverpool has been dominated by large-scale manufacturing. The NWDA, Liverpool 

local council and Liverpool Vision saw the push towards developing a life science 

industry from the national government as part of a broader knowledge economy 

framework. In line with the Lisbon Strategy and following a triple helix based model, 

a strategy was put in place to move towards diversifying the industry to high value 

creation and capture activities.  
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‘So the Government a few years ago decided they were going to invest in bio 

manufacturing, high tech manufacturing, for the life science industry.  And I 

think Liverpool more closely represents an area like that than it does say a 

Cambridge or a Manchester or you know Cambridge Massachusetts. The 

National Biomanufacturing Centre became a 40 million investment in 

Liverpool. ’ (Interview Consultancy Firm 3, 09/05/12) 

 

Although there have been more investments and drivers towards an advanced 

manufacturing base, spin out R&D led activity from universities and firms began to 

occur as early as 1995. The most significant intervention came through the 

development of Mersey Bio incubator in 2001. The purpose of this was to help 

strengthen the research and development capabilities in the life science sector. This 

would then link to economic growth for the city and attract or encourage other 

firms and scientists to do the same. In the early days of the incubator, there were 

three problems to overcome when trying to diversify the industry into R&D.  

 

Firstly, the local universities were not commercialising enough of their intellectual 

property and turning them into firms. This was for two reasons. Firstly, scientists did 

not want to spin out of the university and form a company with their concept and IP 

because they are not business people and saw it as a risk.  Secondly, the universities 

lacked the infrastructure to help smooth the spin out process and had problems 

with allowing the IP to be commercialised and invested in. This was primarily a 

problem with control and ownership.  

 

“This idea of spin outs or doing something with your IP was something that 

sat there and you know people had it in documents but it was never, ever 

taken seriously.  I think that was part of the problem.” (Interview 

Consultancy Firm 3, 09/05/12)  

 

Secondly, Liverpool has not been well served by venture capitalists or business 

angel funds specialised in this industry. The majority of the funding has come from 

outside of the area or from national, regional and local government grants and 
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organisations. Kleppers (2010) argued that an area serviced well by venture 

capitalists and/or business angles tend to foster more entrepreneurial activity. 

Given the length timescales that exist in the commercialisation of new technologies 

in this industry, there are many gaps that exist in the funding models (Festel, 2011).  

Life science firms in USA and in Europe have noted that business angels are 

significant players in bridging the gaps between early start ups and raising the levels 

of capital needed to sustain a venture. Chantelot and Suojanen (2010) and Birch 

(2011) further argue that less favoured regions tend to suffer from a lack of 

institutional and venture capital in order to service innovations through to 

commercialisation. 

 

“So people have to find it somewhere.  In the past people would look at a 

mixture, so it would be their own money, plus grants, plus some VC money.  I 

don’t think the VC money’s been particularly good for life sciences in the 

North West.” (Interview Consultancy Firm 1 26/06/12) 

 

“One of the fabulously successful initiatives in the previous RDA, the North 

West Development Agency, was a group called Bio Now, and Bio Now 

created huge amounts of opportunities for both the business community, 

pharmaceutical firms and small fledgling business or folks with an interest in 

creating them to come together, and that was a hugely successful 

undertaking led by an ex industry professional” (Interview Drug 

Manufacturer 5 10/09/12) 

 

Many respondents highlighted that the problem with government funds is that they 

have lots of strict criteria governing the allocation of funds.  

 

‘Liverpool Seed Fund demanded a Merseyside location.’ (Interview 

Diagnostic Firm 2, 31/7/12) 

 

Additionally, the bidding process that firms must go through in order to be 

successful is extremely long. For firms this can mean wasting valuable time and 
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resources pursuing governmental money due to the lack of venture capital and 

other funding streams. Thirdly, there can sometimes be a miss alignment between 

the quality of research and the level of funding available. As one participant 

commented: 

 

“the science is normally terrific, the enthusiasm is unmatched, but it’s 

matching money with the damp and hard edged enthusiasm of business, 

which is the hardest piece.” (Interview Discovery Firm 5 15/08/12) 

 

Liverpool’s life science ecology has been responding and adapting to many of the 

challenges it originally faced. The section has outlined what the Liverpool life 

science ecology broadly consists of and some of the challenges it has faced through 

its evolution. The following section will apply the heterarchies framework to further 

the understanding of the dynamics of the ecology and how the ecology is connected 

into broader production systems.  

4.3 Liverpool Life Science Ecology 
 

The five basic features of the heterarchy, outlined by Grabher (2001) will be used as 

a conceptual tool for investigating the organisation of the life science ecology in 

Liverpool, its emergence and how the ecology is organised and integrated into 

wider production networks. The framework provides an evolutionary economic 

perspective on the life science ecology in Liverpool generating answers to research 

questions one and two. Grabher (2001) argued that the heterarchy approach is 

regarded as a more promising conceptual tool in order to analyse region or the firm 

in relation to adaptability, trust in relationships and spatial proximity.  

 

4.3.1 Diversity 
 

The preceding section outlined the diverse range of activities in the ecology, 

however, the ownership forms are quite limited. Firms tend to be independent 

establishments or a subsidiary of another firm located elsewhere. The larger the 
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firm the more likely it is to be a subsidiary of another company in the Liverpool 

ecology. Likewise, the smaller the firm the more likely it is to be independent and 

originate within the ecology. Each activity also has different requirements as a 

business. The key points have been summarised in Table 17. 

 

Table 17 Summary of ownership types and key characteristics 

Type of Firm Ownership and Start up Forms 

Consultancy  small firms employing 1 to 10 people 

 employees have experience in large 
pharmaceutical firms 

 founders of these firms had worked 
together in previous firms 

 either been made redundant or left 
the business to start their own 
venture 

 Overheads can be kept low due to 
flexible working practice. Able to 
work from home 

 Work is gained through 
recommendation not marketing 

 Used existing contacts to gain work 

Diagnostic  mixture of small and medium sized 
businesses 

 Employment ranged from 2 to 100 
employees 

 Contains the two longest surviving 
independent firms (21 and 55 years 
old) 

 All other firms less than 10 years old 

 Older firms used bank loans and 
organic growth to start up 

 New firms relying on government 
grants 

Discovery  Founders came from both industry 
and academia 

 Relatively young firms dominate this 
subsector 

 Funded by venture capital, seed 
funding and government grants 

 Only one firm used personal capital 

 Two firms are active but have no 
funding to move forward 

 Two of the 13 firms have been 
acquired by MNE in last 5 years 

 Three firms have moved away from 
the ecology in the last 10 years 
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Drug Manufacturing  Ecology hosts four multinational 
firms 

 Focused on flu vaccine 
manufacturing or active 
pharmaceutical ingredient 
manufacturing 

 Independent firms are contract 
manufacturers only with no R&D 
elsewhere 

 Manufacturing tends to be seasonal 
with flexible work forces to meet 
demand 

Medical Devices  Mostly suppliers of basic medical 
equipment and manufacturing 
equipment  

 Only one firm is own by a USA firm 
and only produces one product in 
Liverpool to compliment other 
product lines 

 Initial start-up funding varied with 
firms using personal capital and 
relying on MNE investment 

Other  Include OTC suppliers, laboratory 
services and training facilities 

 Seen as supporting services 

 Tend to be subsidiaries of larger 
national or international firms 

 Limited engagement with the 
broader ecology 

 

The common factor amongst the firms was their experience in the sector and how 

closely it related to their current activity. As for funding, there are a variety of 

different funding paths being taken by firms depending on their activity.  Due to the 

limited availability of venture capital and private funding in this sector, coupled with 

the high start-up costs and long product life cycles, many firms have relied on 

government supported funding through organisations such as the regional 

development agencies and national bodies such as the Technology Strategy Board 

(TSB).  

 

The ecology resembles that of a cumulative learning project ecology (Grabher, 

2004). The epistemic community is relatively static, with firms being product-

centred and retaining competency skills within the firm. The firms are very much 

based upon know-how and experience. There is less scope for new organisational 
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forms or mutations given the levels of funding required to start a dedicated life 

science firm, multiple layers of regulation, complexity in knowledge 

commercialisation and compliance to national life science environmental regimes. 

Most firms also have formal structures comprising of the board of executives given 

the size of the investment required from start-up through to completion of a final 

product. This adds to the expense and viability of generating new organisational 

forms. Although there are not many different organisational forms within the 

ecology, there are institutions that can add to the life science ecology. These have 

been outlined above as universities and research lead hospitals. Aldrich (1999) 

argued that the more diversity you have in organisational forms the more scope 

there is for entrepreneurial activity. As can be seen in Table 17, the discovery firms 

are the most entrepreneurial firms, showing their origins in both academic 

institutions as well as private firms. There is some level of diversity in organisational 

forms but it would seem the process of production dictates a generic organisational 

form post establishment. This shows resemblance to an epistemic community that 

is based on cumulative learning where processes and organisational forms are 

reproduced based on repetition.  

 

The Liverpool ecology does have diversity in relation to the activities of firms, but 

lacks diversity in organisational forms through different business models and 

philosophies due to the rigid nature of the life science industry. Grabher (2001) 

argued that the wider industry trends are apparent in the adaptability of ecologies 

and the local decision making processes. Given that many firms in the Liverpool 

ecology cannot deviate from the generic business model in terms of process, they 

can respond to the changes that are occurring. Again, the industry is largely 

influenced by the long production cycles that are increasing, resulting in change 

becoming increasingly reactive and inherently slow. Hence, a high level of product 

diversity and low level of diversity in organisational forms reduces the genetic pool 

in which rivalry can take place to drive the creation of new organisational forms.  
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4.3.2 Rivalry 
 

Weild (2013), PwC (2007) and Deliotte (2014) argue that in the life science industry 

the global giants are most competent to commercialise new drugs. These firms 

include Pfizer, GlaxoSmithKline, Roche, Sanofi-Aventis and Novartis to name but a 

few. For decades they have been the firms producing the big blockbuster drugs for 

the market and dominate the industry in terms of sales and R&D expenditure. 

Today this is still true but it is increasingly becoming unsustainable and unreliable. 

One example is Astrazeneca, who are at the moment struggling to fill their future 

pipelines with new innovations (BBC News, 2012). Increasingly we can see the life 

sciences industry is becoming more characterised by “open” innovation where by 

firms look to other firms for new ideas, utilising various strategies such as mergers, 

collaborations or alliances to exchange or acquire knowledge (Cooke, 2005 and 

Moodysson et al, 2008). Chesbrough (2003) argues that firms cannot rely solely on 

their internal research and developmental capabilities in order to produce the levels 

of innovative knowledge needed to sustain a competitive advantage. The cost ratio 

could be too high for some firms to maintain. Hence, in a world that has increased 

communication technologies and rapid knowledge flows, it makes sense for firms to 

source knowledge from within and beyond the ecology.  

 

Firms in the Liverpool ecology compete within their own organisations or outside 

the ecology for production rather than within. All drug manufacturers are 

disconnected from production within the ecology and compete outside the 

Liverpool ecology for contractual work on the market or within their parent 

organisation. The size and composition of other firms in the ecology means that 

pharmaceutical manufacturing is not required as part of their business models, 

showing a disconnect in the ecology that is best shown through projects. Here 

projects are unable to provide the trading zones within the ecology. This relates to 

the broader cumulative learning typology in regards to project ecologies (Grabher, 

2004). Production is fragmented or modular in nature, meaning firms tend to 

operate on their specialism in various parts of the production network.  For 

diagnostic firms and the discovery firms, they maintain connections beyond the 
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Liverpool ecology in order to transfer and acquire knowledge and production 

inputs. The majority of these connections stem to locations in the USA and less so 

to Europe, more specifically Germany and Switzerland. Following arguments above, 

life science activity is heavily skewed towards to US, especially in regards to high 

value activity such as R&D.  

 

R&D firms in the ecology are extremely concentrated on their own intellectual 

property and attempting to commercialise IP. Firms have become so specialised 

that rivalry suffers as a consequence of this. Firms are unable to create a typical 

Marshallian industrial district typology where industry buzz and ‘gossip’ circulate to 

create a unique environment or as Marshall (1920) states ‘something in the air’. 

Instead the life science ecology has a dampened level of industry gossip or buzz 

(Bathelt et al, 2004). Instead the firms are predominantly dependent on the global 

pipelines of knowledge and industry know-how that they manage and maintain 

over time. Firms do not compete against one another based on similar products but 

do so for funding and grants that may be available. There is some rivalry on shared 

organisational requirements; the most notable in the ecology is the need to secure 

finance to support the development of innovations. As one participant says: 

 

‘the bottom line is that we set out with the technology these guys started the 

company with and we’re busy trying to exploit that, so there’s not a lot of 

reason to be honest to stretch out to others at the moment, we don’t have a 

need.’ (Interview Diagnostic Firm 2, 31/7/12) 

 

The highly specialised nature of the firms in the discovery actives makes it unlikely, 

given the population of this type of firm in the ecology that a firm will find itself 

competing for or requiring the same production inputs other than finance. There is 

too much product diversification, linked with the extremely long commercialisation 

timelines, added protection over intellectual property for this industry and the lack 

of localised knowledge specific to each firm for there to be the sorts of rivalry 

Grabher (2001) outlines for science based ecologies.  
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This lack of rivalry is exemplified by larger firms in the manufacturing and diagnostic 

sector that have well-established internal production and distribution channels, 

given the lack of supporting firms and their length of time in operation. These 

activities also had little to no research and development on the Liverpool sites. 

Discovery firms and those diagnostic firms currently undergoing research and 

development were much more focused on the commercialisation of their current IP 

and therefore did not want to actively seek any collaboration into new product 

concepts within the ecology or beyond. Grabher (2001) argued that firms need to 

be organising, interpreting and evaluating their activities in order to mutate into 

new organisational forms. What is not explored in Grabher’s (2001) 

conceptualisation is the presence of firms who are not actively doing this. In the 

Liverpool ecology there are several small firms who by definition are active 

according to the Government, i.e. they submit tax returns yearly and are considered 

to be functioning businesses. It was the case that these firms were in fact not 

furthering the commercialisation of any products. This reduced the number of 

projects in the ecology and the possibility of increased diversity and rivalry, 

dampening the cycles of the evolution of new organisational forms or mutations.   

 

Moodysson et al (2008) argue that the accessibility or flows of knowledge between 

firms using open innovation are asymmetrical. Size of firm, power and intellectual 

property rights have been highlighted as major causes of the asymmetry. Hence, 

firms with larger R&D expenditures and turnover are able to access innovation 

more easily and can force smaller firms out of the process. Additionally, smaller 

firms who don’t have the capital to invest in expertise and resources, yet have an 

idea to develop, can lose out by licensing or under selling ideas. What seemed to be 

the case in many of the new discovery firms was that they knew they could not 

commercialise a new product completely. Following the generic industry business 

model, firms had the goal of getting their products up to phase two of the approval 

process. This is a widely accept model for smaller firms in life sciences, that when a 

product reaches phase two approval there is enough evidence to start looking for a 

potential licensee or buyer for the IP. These tend to be the big pharma companies 

outlined in the previous section. Firms in Liverpool are conforming to a global trend 
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towards DFB’s that are later acquired by larger industry giants. This shared industry 

belief and norm has created a stasis in the diversity of firms, with many using a best 

practice cumulative learning model based on economies of repetition and 

recombination (Grabher, 2004, Ibert, 2004).  

 

Consultancy firms compete with their reputations but again they tend to carry a 

certain set of resources relating to knowledge that is only applicable to certain 

firms. The highly specialised nature of this industry has reduced inter-firm rivalry in 

the Liverpool ecology. Hence, rivalry is not enriching the genetic pool in the 

Liverpool ecology through mutations and new organisational forms. Insufficient 

synergies and rivalry due to high diversity create stagnation in the ecological 

evolution or growth. There are many other mega-centres (Cooke, 2004) around the 

world that are attractive for carrying out life science activity, and several firms have 

left the Liverpool ecology over the last ten years to move to Cambridge in the South 

East of England. Overall rivalry is dampened in the life science ecology due to the 

low levels of diversity in organisational forms, combined with industry wide and 

national regulatory environments constraining but also protecting the work of these 

firms. Science based ecologies need a different approach in regards to rivalry based 

within the broader ecology.  

 

4.3.3 Tags 
 

Liverpool is known worldwide for two things: The Beatles and football. It is less well 

known for its concentration of life science related activities unless you work within 

the industry. Even then, Liverpool or even the North West comes second to the 

South East and Cambridge for life sciences. Place does matter for the outside 

perception of the firm, with several firms highlighting Liverpool as a strategic place 

for their firms to locate. For them, being in an ecology that had a reputation as a 

place where life sciences ‘happened’ was important. This serves a double purpose, 

firms are being attracted by the fact that life science happens in Liverpool and the 

firms can also boost their reputations by being registered as active in the Liverpool 
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ecology, demonstrating geographical proximity with firms that are in the same or 

similar business (Glückler and Bathelt, 2011).  

 

“so it really doesn’t matter where we are, well for the individuals it doesn’t 

matter where we are, but for pharmaceuticals looking in to [company], for 

us to be in the life sciences presence is important…. It’s absolutely about 

perception” (Interview Consultancy Firm 3 09/05/12) 

 

However, several firms noted that they are struggling to either attract new firms to 

Liverpool or to attract the individuals with the specialist knowledge to relocate to 

the city. Given the nature of the firms, some of which require highly specialised 

knowledge that is embedded in particular individuals located elsewhere, it is 

important for the firm to try and internalise the knowledge by attracting such 

individuals to the city. This creates stable teams and reducing cognitive as well as 

spatial distance to achieve higher levels of action and convenience in production. 

Additionally, given the high levels of IP protection firms seek and long 

commercialisation processes, it is not likely they will assemble projects based on 

short-term relationships. This reflects the high demand placed on individuals 

working in such project ecologies (Lampel et al, 2008). One participant stated: 

 

“I know I tried to bring a vaccine business here, oh 7 or 8 years ago, and the 

investors said to me quite clearly, I see the rationale, there are vaccine 

businesses in Liverpool but they’re manufacturing, we don’t think we can run 

an R & D business of vaccines in Liverpool because we can’t get the staff 

either to come, or we can’t get the qualities of staff that we can get further 

South.”  (Interview Consultancy Firm 2 10/08/12) 

 

The southeast is seen as being at the forefront of life science research providing 

multiple opportunities for industry academia relations and ventures, whereas 

Liverpool has been seen as an up and coming place for life sciences. Another reason 

behind firm interest in Liverpool as a location is the availability of funding from 

various levels of government. Local and regional government funding that firms 
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accepted from the institutions such as the NWDA or city council, came with 

conditions stating they had to start up or remain in the Liverpool area. For start-up 

firms the infrastructure in terms of the science parks and incubator support was 

exceptional and relatively cheap compared to sites in the South East. The business 

support offered by these sites was greatly appreciated by the small firms.  

 

Liverpool is differentiated from other spatial concentrations of life science activity 

by having the aesthetic label as the UK’s National Bio-Manufacturing Centre. 

Liverpool hosts the largest concentration of drug manufacturers in Europe. 

Although the Liverpool ecology has not always been noted as a national centre of 

life science activity, dwarfed by that of Cambridge, the ecology has more recently 

gained the label and subsequently been known as a place where life science 

happens. This carries a shared sense of self-understanding within the ecology. 

However, tags that carry the most weight in the life sciences tend to be related to 

larger firms and the number of blockbuster drugs developed in a particular location. 

This relates mostly to high levels of discovery lead firms in a particular location. The 

Liverpool ecology has lagged behind in regards to an established R&D base and is 

only recently, through the growth and success of RedX Pharma, beginning to be 

recognised for its discovery activities. Molotch (1996:229) argued that ‘ the positive 

connection of product image to place yields a kind of monopoly rent that adheres 

to place, their insignia, and the brand names that may attach to them… Favourable 

images create entry barriers for products from competing places’. This is an industry 

that prides itself on innovation, safety and expertise. The tag in this heterarchy is 

based on firms that have a history in this area. The organisation assets such as LSTM 

and the universities give the area a reputation for being at the forefront of 

innovation and research. Reiterating previous statements regarding the highly 

specialised nature of this industry, firms can be attracted and also boost the clinical 

areas of expertise that have developed in the ecology over time.  
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4.3.4 Projects 
 

Typically the commercialisation of a new drug can take up to 15 years to develop, 

and approve. This is before the drug enters manufacturing and later distributed to 

be consumed. There are shorter timelines for the development of new diagnostic 

tools taking approximately two to five years to develop and acquire approval to 

enter the market. Other medical equipment depending on their application follows 

the short timelines of diagnostic tools. Each of the products can be seen as a project 

in itself that requires firms to organise production over a certain period of time and 

space. Given that each firm is highly specialised and that the production process is 

highly fragmented, projects rarely bring together inputs solely from the Liverpool 

ecology. As mentioned earlier, the life science industry follows a cumulative 

learning type of project ecology. The epistemic community can involve firms from 

the ecology and beyond. According to Grabher (2004) cumulative learning projects 

involve core teams that reduce cognitive distance with individuals taking active 

roles in all parts of the business or maybe switching roles. The teams tend to remain 

stable in these kinds of projects. This fits with the nature of life science production 

given the long-time scales and requirement of knowledge specific to a particular 

product (Moodyson et al, 2008; Gertler and Vinodrai, 2009). The industry uses 

economies of recombination based on products retaining key employees and using 

knowledge from past experiences. Networks of knowledge flows are based on 

experience and know how (Grabher, 2004).  

 

Discovery firms in the Liverpool ecology are very much focused on one highly 

specialised project. This leaves the firms with fewer resources to explore synergies 

and new innovative paths with other firms in the ecology or beyond. Discovery 

firms rarely outsource valuable activities due to the nature of the business and the 

risk of losing their IP. They are generating knowledge with a commercial application 

not a completed product. Discovery firms make up the first stage of a much wider 

and fragmented or modular project (Grabher, 2004) but to the firm in Liverpool the 

discovery is the project that lasts a considerable period of time compared to other 

industries such as the creative industry. Between the discovery firms and the 
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manufacturing stage is a complex negotiation between the discovery firm and 

usually a larger pharmaceutical company with the capital to fund the project 

through the latter stages of approval that can be very costly. From the Liverpool 

ecology, one firm has been through this process and sold their firm containing the 

IP to a large US owned Pharmaceutical firm. The acquiring firm has taken this 

project and absorbed it into their existing pipeline moving the project over to the 

US and closing the firm in the UK. The original founder has since take the profit 

from this sale and started a new project learning from the last. Once a larger 

pharmaceutical firm has taken on the project and it has passed the approval stages, 

production shift to manufacturing of the product, then through to distribution and 

finally consumption.  

 

Within the Liverpool ecology, there are a limited number of projects that provide 

trading zones for firms. One firm noted collaboration with the University of 

Liverpool over the use of particular equipment. This does not relate to the trading 

of business models or philosophies that Grabher (2001) outlined in the heterarchy 

concept.  Rather it is closely related to the joint utilisation techniques used in the 

bootstrapping business (Jayawarna et al, 2011). On the other hand most SME’s 

showed a higher level of connection within the Liverpool ecology but still had 

predominant connections that went beyond the ecology to other places. The 

majority of connections within the ecology were primarily related to business 

support. For example, firms located in the Mersey Bio incubator all had a 

connection to the consultancy firm operating the incubator. These relationships 

followed Weick’s (1998) typology of improvisation with many of the SME’s, mostly 

discovery firms, showing turbulence, ambiguity and improvisation in the day to day 

running of the firms.  

 

Firms had to look beyond the Liverpool ecology for both supply and demand 

aspects of the business. On a supply aspect, firms have had to look beyond 

Liverpool for specialist knowledge and services in order to complete the production 

process, add value to their product and deliver a product to market. On the demand 

side, the potential customer(s) for these products and services tend to be outside of 
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Liverpool, given the relatively small population of firms compared with other places 

and the application of the product to humans.  

 

It was clear from the research that most firms are dependent on connections 

beyond Liverpool regardless of the activity. The nature of these connections did 

vary in some activities. For example, the pharmaceutical manufacturers were part 

of a much bigger manufacturing process, completing one of either API mixing or 

finish and fill process and only in one case, both. Hence, their connections were 

limited to other sites mainly in Europe or within their company portfolio. There was 

no interaction with other life science firms in the ecology. The lack of project 

involving these larger firms reduced the number of trading zones with the ecology. 

Instead these projects resembled an orchestrated typology involving a lead firm, 

usually the parent company, directing production across its subsidiaries (Grabher, 

2001, 2004).  

 

The majority of firms in the Liverpool ecology had connections to the US. There are 

two types of connection: firstly, the US is a large consumer market of life science 

related products. Many firms had connections to distributors and discovery firms to 

which they provided a service or product. In addition, discovery firms in Liverpool 

looked to the US firms as potential customers. A small number had made a 

connection and entered talks with some of the larger US based firms. Secondly, 

eight firms had head offices or regional hubs located in the US that they reported 

to. These tended to be the multinational firms but also two firms that had recently 

been acquired now report to the US. More specifically in the US, Boston, 

Philadelphia and California were highlighted by several firms.  

 

Other locations that have been frequently mentioned are Germany and 

Switzerland. Several firms show strong connections relating to research at various 

stages in the production network as well as a destination for outsourcing complex 

manufacturing and clinical testing. Only a small number of firms had connections 

beyond Europe and the US. Those that did commonly mentioned Asia and the 

Middle East. Connections to China related to scale up processes that formed part of 
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the wider production network. For consultancy firms, connections to Singapore 

related to the commercialisation of research and concepts in early start-up firms. 

Some firms rejected outsourcing to China due to the complexity of their products, 

IP protection issues and quality assurance purposes. Several firms emphasized the 

need for quality and reliability in their product to convince customers of its safety.  

 

Levels of communication between firms differed depending on the life cycle of a 

project. At the start of a project firms stated they preferred face to face contact in 

order to broker a financial or contractual deal but also saw this as a way of 

performing due diligence on any firm they are outsourcing to. Trust is important 

and respondents felt they could establish this much easier with a face to face 

meetings.   

 

“The most important things in any outsourcing relationship are, there’s got 

to be a level of trust.  Ultimately it’s about delivery, it’s about 

communication, you know, outsourcing is dead easy when everything’s going 

well, it’s not easy when it’s not going well, and that’s when you find out the 

good firms because they’re the one that handle things not going well, 

properly.  And so it’s, you know, the key thing is the relationship, that’s 

fundamental, if the relationship’s right you’ll pay more money for the 

service.” (Interview Discovery Firm 1, 10/08/12) 

 

This was also true of any potential customers. Face to face contact allowed the 

Liverpool based firms to pitch their products or services to perspective customers 

and negotiate any gaps in knowledge along with any financial transactions. Due to 

the number of connections beyond the Liverpool ecology into Europe and the US, 

firms stated it was important to make very good use of the face to face contact in 

the initial meetings as traveling as far as the US and China for a small firm was not 

something they could afford to do on a regular basis.  

 

“with the outsourcing, and again you need to be very careful when you’re 

outsourcing, to get a company that will relate like that, because you get 
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some of the bigger firms that they’re contract manufacturing for so many 

clients, they just can’t afford that personal interaction. So the company in 

Germany, the interaction was a lot more fixed, regimented, and that’s not 

because they’re the stereotypical Germans(!) they really, they couldn’t work 

any other way, they just couldn’t open the doors to you popping in whenever 

you wanted.”  (Interview Discovery Firm 4, 12/10/12)  

 

Conferences and networking events were also highlighted as key temporary 

platforms for interacting with other firms. Within the Liverpool ecology there are 

fewer conferences and networking events since the abolition of the regional 

development agencies. This was noted by several firms. However, there are two 

locally organised events run by a consultancy firm and a diagnostic firm. The former 

is open to any life science related firm in the local or regional area. The latter is 

more specific to diagnostic and microbiologist related firms and researchers. Both 

are not exclusive to firms within the ecology but are open and welcoming to any 

related firm from any place. However, firms from across all the activities placed less 

emphasis on the local events due to the time and resources needed to attend. The 

small size of the Liverpool ecology meant that everyone knows everyone and so 

there is no need to attend. The range of firms in Liverpool is very diverse so the 

likelihood of creating and capturing value is low. Overall, firms found attending 

networking events run within the ecology offered limited value to their firms and 

gain very little compared to the industry events that are targeted and well 

attended. 

 

A small number of firms did praise events held in Liverpool during the early 

conception of their business. These events allowed respondents to interact with 

people who are in the same situations and help with common business problem 

solving despite being specialised in different activities.  The incubator spaces and 

early morning breakfast meets facilitated this exchange of information. Networking 

events organised by the regional development agency help business start-ups to 

meet venture capitalists and business angels. In addition, these events would 

familiarise people with current grants and government funding bodies. For early 
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start-up firms this was highly beneficial. However, these meetings rarely facilitate 

the exchange of scientific information or commercialisation specific information 

that was of benefit to the Liverpool firms.  

 

In contrast, industry conferences that are sector specific and sometimes clinically 

specific to a firm have been given more emphasis by Liverpool firms. The majority of 

the conferences that respondents attended or intend to attend were based in the 

US. Again this is related to the size of the market and the number of firms in the US 

that dominate this industry. A small number of firms had been given subsidies to 

attend these conferences in order to pitch their company but also to pitch Liverpool 

as a destination the life sciences. This was conditional on receiving any public 

subsidy. These industry wide conferences allowed firms to meet existing clients and 

also to generate awareness and new business. Additionally, firms could look for 

new outsourcing contractors to assist their production and meet existing ones.  

 

Projects have also been seen as the sites in which learning and gaining access take 

place (Ibert, 2004). The life sciences ecology does not confirm the way Grabher 

(2001) outlines in relation to projects providing the space for informal education. 

Projects or trading zones, whether they are conferences or collaborations, can 

indeed facilitate access to particular resources or individuals like the original 

conception outlines. The life sciences industry as a whole is driven and demands a 

formal education in regards to reputations based on the knowledge acquired, 

demonstrated and recognised through formal institutions such as universities. In 

regards to projects and life science ecology, the need for stability within an 

epistemic community is key with many of the core competencies kept within the 

boundaries of the firm (Amin and Cohendet, 2004). It is only when a product needs 

to move beyond a particular module that firms can begin to look at assembling 

teams to complete a particular project. Given the complexity of the projects for 

discovery firms they would orchestrate, rather than improvise, this process of 

production (Grabher, 2004).  
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4.3.5 Reflexivity 
 

The environments firms operate in are not static and require continued 

interpretation and evaluation (Grabher, 2001). Firms will find themselves navigating 

through polarised periods of stability and instability. There can be changes that are 

driven from the wider industry and changes to the local milieu. As previously 

mentioned, the life science ecology is based on a cumulative learning typology 

where stability is essential given the long commercialisation processes compared 

with other industries (Grabher, 2004; PwC, 2014). Due to the resource constraints 

on the Liverpool ecology predictability is often sort in order to enable firms to get 

the product to a level of approval that allows for a viable sale or licencing 

agreement for the IP. For the firms reflexivity is difficult to achieve intentionally, 

however, effective organisation design and ways of channelling information can 

provide favourable preconditions for reflexivity (Grabher, 2001:362). Being able to 

interpret, evaluate and later organise effectively allows the heterarchy to 

reassemble seeing the organisation of ecology as a brain model of action (Hedlund 

and Rolander, 1990). In order to fully understand reflexivity here we must look at 

the division of labour in the ecology. 

 

At a broad level there are two types of labour required in the ecology. Firstly, there 

are highly skilled jobs that are in driven by discovery firms and any other firm with 

research and developmental activities. Equally, the academic institutions seek to 

employ a star academic to further their own research profiles (Zucker and Darby, 

1998). Those who are employed in these roles would not migrate easily across the 

epistemic community (Grabher, 2004), due to the highly specialised nature of their 

roles. These individuals can give the firms reflexivity in regards to knowledge 

generation and exploration, seeking out new and novel technologies and 

innovations. They can aim to speed up projects and deliver the commercialised 

products to their intended stage in the production network. These jobs are based 

very much so on know-how and experience (Grabher, 2004; Ibert, 2004).  
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For discovery firms there tends to be a shortage of labour locally to fill the positions 

that these firms are looking for. Discovery firms tend to want highly specialised 

people usually at degree level through to PhD and therefore have to look beyond 

the local labour market. However, basic lab and technical skills have been met 

locally or regionally. 

 

“We’ve already tapped out the geography in terms of the available pool of 

talent in the immediate location.  But then that’s always going to happen 

relatively quickly.  But obviously if you go to another geography, there’s 

another available pool of talent that you can … “(Interview Discovery firm 1 

10/08/12) 

 

“it was a nightmare in terms of recruitment because not many people 

wanted to come to Liverpool because they want … they thought, they didn’t 

either want to … Because we had quite a few applications from abroad but 

they didn’t want to move to Liverpool necessarily because they thought if 

anything happened, because we’re a small company, the job’s not massively 

secure.  So if they, you know, hopefully it never happens, but lost their job 

with the company, well then they’re not in a good area to get another 

pharmaceutical job because it’s North West as opposed to down South.” 

(Interview Discovery firm 2, 23/10/12) 

 

Discovery firm 2 echoes some of the wider concerns of other firms regarding what 

the Liverpool ecology can offer to potential key employees. The city has its own 

stigmas attached that have developed over time, but more specific to the ecology, 

the relative size and perceived vibrancy of life science activity here is a potentially 

negative factor in an individual’s decision-making processes. In comparison to other 

European life science centres (Cooke, 2004; Moodyson et al, 2008) Liverpool is 

relatively small and overly specialised in its composition due to the lack of firms or 

critical mass.  
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Secondly, there are lower skilled jobs based in the manufacturing and diagnostic5 

sites of the ecology. There is a higher degree of migration in the epistemic 

community of lower skill employees. Many of the firms employing a lower skilled 

workforce react to changes in demand. These firms, unlike the discovery firms, have 

customers and products to sell. Therefore, having the flexible workforces and being 

able to assemble and reassemble large teams is essential to meet seasonal 

demands. Drug manufacturers only run flu vaccine production from January to 

September, meaning they have internal capabilities to be reflexive and plan for 

demand. Drug manufacturing placed a great deal of emphasis on the availability of 

labour and the quality of the labour pool in the Liverpool ecology. Due to the 

historical and current presence of medium and large manufacturers, labour for this 

activity has been readily available. Manufacturers tend to employ people who may 

have worked in more than one of the other manufacturers in the ecology. This 

allows a cross fertilisation and enrichment in the labour pool. Additionally, any firm 

making redundancies may find another firm taking those employees.  

 

‘I would, I think it depends, I think on the, from an operations perspective, so 

the operators that are running the manufacturing plant on a day to day 

basis, I would say that’s more of a local/regional pull, you know people sort 

of, I suppose what you might have termed ‘blue collar workers’ don’t 

necessarily move as far for a role.  So I would imagine we attract more of 

those employees from the local or near community.  For more, what you 

might call professional roles, then I think it definitely is a national market.’ 

(Interview Drug manufacture 3, 29/10/12) 

 

Diagnostic and Medical Devices tend to have a mixture of different skills. 

Manufacturing and warehousing positions tended to be easy to fill locally like in 

drug manufacturing. There was a preference towards having sales staff with life 

science backgrounds to help sell the product. These tended to be harder to come by 

but not so hard that they affected the business. Consultancy firms do not tend to 

employ large numbers of people and reply on their own expertise and outsourcing. 
                                                           
5 Excludes diagnostic firms that are solely engaged in R&D or the R&D functions of diagnostic firms 
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Those with employees tend to employ a range of people from business and life 

science backgrounds. Usually head hunted though prior connections and generally 

outside the Liverpool ecology. 

 

For the Liverpool ecology, one of the notable changes has been in the levels of 

funding available and where it is available from. Since 2000, firms in this industry 

have been able to take advantage of regional level funding through North West 

Development Agencies (NWDA). In addition, Liverpool is in receipt of European 

Regional Development Funding (ERDF) that in the current period lasts until 2015. 

The aim of these funds is to increase the economic development of Liverpool and 

wider North West of England. However, since 2010 the NWDA has been abolished 

and its funds have shifted to alternative and more centralised grant schemes such 

as the Technology Strategy Board and Regional Growth Fund (BIS, 2014). Firms in 

the sector, large and small, have felt the changes that have occurred in funding. It 

has been the discovery firms that have been affected by this change the most. 

Discovery firms tend to have no customers and do not sell products on a shelf to 

create value and continuous income, unlike the other activities in the industry that 

can rely on their expertise for consulting or manufacturers that produce huge 

quantities of goods for multiple markets. As mentioned earlier, the rigidity of the 

ecology leaves firms with little capacity to mutate because what they are trying to 

achieve seems only to be achievable by following a best practice model (Baden-

Fuller, 2010). Monitoring and changing norms and routines in this generic business 

model or even experimenting with new organisational forms seem to be too 

unpredictable for firms to practice given the need for stability in the long term 

(Margretta, 2003; Grabher, 2001, 2004). 

 

The result of this change in funding has left some firms stalled or having to reassess 

their goals and objectives. Discovery firms in the Liverpool ecology are engaged in 

intensive research and development and rely on grant application funding or the 

backing of investors to enable the firm to harvest knowledge that can be 

commercialised and sold on. It would be at this time that those who invested would 

see a return on that investment. Given the lack of private investors, most of the 
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discovery firms are funded by public grants and have relied on these for the first 

few years of their business start-up. With the public funds being limited, 

competition for this money has increased, not just for firms in the Liverpool 

ecology, but from firms elsewhere. So, what this does to the Liverpool ecology is 

create firms that are active by definition in law, but are inactive in the production of 

knowledge and IP.  

 

“nobody’s got that sort of development level of funding.  You know there’s 

quite a lot of people now who have got start-up funding to do the 

experiment, proof of principle, but to turn it from there to something that’s 

reasonably reliable is what we haven’t got.” (Interview Discovery Firm 5, 

15/08/12)  

 

Technical skills and academic knowledge are key inputs for firms in the Liverpool 

ecology. A recent mutation has emerged in the Liverpool ecology creating a learning 

organisation supported by firms and educational institutions. 

 

“For the UTC we’ve got four key sponsors, which are ourselves, the University 

of Liverpool, Mersey Bio, and the Royal Liverpool and Broad Green Hospital 

Trust.  Others stakeholders include Novartis, Pro Labs, Redx Pharma, 

Unilever, who else am I missing?  Siemens are also interested as well, they’re 

not at the table yet but they are looking to be at the table.” (Interview 

University Technical College, 29/10/12) 

 

 The Liverpool University Technical College (UTC) focuses on the life science sector 

and aims to create a specialised pool of labour that firms can then choose from. 

There are two pathways the UTC offers to 14 to 19 year olds. These are vocational 

and academic education developed alongside industry requirements.  There are 

two immediate benefits to both industry and students. First, firms can give their 

input to the curriculum, transferring industry level skill requirements into the young 

people through the classroom. This intends to provide work ready labour for the 

firms in the Liverpool ecology and reduce the amount of training provided by the 
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firms. Second, students will get the opportunity to work inside within the firms in 

Liverpool. This reinforces the skills that firms can transfer to students making them 

work ready or giving them the necessary practical skills to compliment further and 

higher education.  

 

“they are about addressing skill gaps, so life sciences… needing highly skilled 

site technicians.  So lots of the entrepreneurs see this as a way that they 

don’t necessarily have to employ PhD graduates in science technician’s roles.  

So that certainly will fulfil a skills gap there.  The hospital think it is, it will be 

… I don’t know if successful is the right word to say, but they are very excited 

on two, for two reasons, 1) they see it as a way to employ future people for 

themselves, but also for the bio campus that will be located quite near to the 

hospital.  So I think for both of, for the life sciences there is you know an 

identifiable skills gap, there are a growing number of jobs and vacancies that 

need to be supported.” (Interview University Technical College, 29/10/12) 

 

Within the Liverpool ecology, learning is not limited to the UTC, colleges and 

universities. The firms themselves are continuously learning and pushing knowledge 

forward in their sector. However, given that small businesses make up two thirds of 

the population and most of these businesses were formed by individuals with little 

or no business background, many took up the business master classes and 

mentoring schemes offered by the NWDA and Liverpool Vision at various science 

parks and incubators. Both are development agencies that offered business support 

with Liverpool Vision still doing so for anyone who needs it.  

 

“one of the very key things for us was the support that we got from Paul in 

terms of his coaching, his management style, his ability to be able to give us 

little pockets of cash to pay for things like you know a lawyer to write us you 

know a service level agreement with a particular company we were setting 

up, and various little bits, a few hundred thousands, not hundreds of 

thousands, few hundreds here, couple of thousands there, and it amounted 

to not a great deal of cash, but when you’re starting up from scratch it made 
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all the difference along with his expertise.” (Interview Discovery Firm 4, 

12/10/12) 

 

In addition to these publically funded organisations, the consultancy firms also 

offered advice and guidance regarding business support but could go further and 

offer industry specific advice. 

 

The heterarchical structure of the life science ecology in Liverpool is very complex 

and fragmented. The Liverpool ecology has several activities that have limited 

interaction with one another through production or informal contact. The only 

exception was one consultancy firm that operates the Mersey Bio business 

incubator where several discovery firms are located. These firms had been assisted 

with business advice in the early conception of their firms. The heterarchy also has 

firms that are by definition in law active but have no customers or products in 

production. They appear as entities filled with IP and no mechanism to 

commercialise it. The following section will look at how firms fit into wider 

production systems and how value is created and captured. Firms in the ecology 

have relied on know-how and experience of the consultancy firms in order to 

process information and have a reflexive ability that they otherwise could not have 

achieved intentionally.  

4.4 Conclusion 
 

This chapter as sought to answer research questions one and two. By giving an 

overview of the global life science industry it allows us to understanding the 

specifities that condition the industry at a local level. What emerged from the data 

was a concentration of revenue, power and influence in the USA and Europe. 

However, a common denominator affecting the industry at multiple scales is 

regulation. Regulation is both enabling and constraining to the industry. There are 

specific grants and IP protections that enable greater productivity and innovation. 

Yet due to the nature of the products being produced there is increasing regulation 

regarding the safety and pricing of the end products. The industry tends to be rigid 
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in structure due to the high up front capital requirements and long times lines in 

product development and commercialisation. These wider industry trends and 

mechanism translate through the Liverpool ecology, both enabling and constraining 

the evolutionary trajectory of the firms.  

 

The life science ecology in Liverpool has undergone some significant changes. 

Predominantly a manufacturing centre for pharmaceuticals firms, the ecology has 

grown to include a wide range of activities but has a low diversity of organisational 

forms. There has been an increase over the last ten years of discovery lead firms 

taking advantage of life science related assets and supporting services. However, 

given the diversity and highly specialised activities of the heterarchy there are few 

connections between the firms and their projects. Rivalry is low due to several key 

factors that are unique to this industry such as long commercialisation cycles and 

privileged IP protection for new products. This has reduced the number of trading 

zones where firms can showcase their business models and where organisational 

philosophies can be examined and evaluated then later changed if needed. The 

majority of firms rely on external connections in order to complete their production 

process and also as an end market for the product. The main reasons holding firms 

and attracting them to be in the Liverpool ecology is funding criteria, pinning the 

firm to this location without choice and the recent recognition of Liverpool as a 

place where life sciences is ‘happening’.  

 

The need for stability and predictability, again driven by the long commercialisation 

processes and rigid regulatory environments dampens the ability of diversity and 

rivalry together to spawn a new organisation firm to fuel the fire for an enriched 

genetic pool in the ecology. As a result, the lack of cooperation on a cognitive and 

organisational level through tags and projects respectively, means that there are 

less shared norms and values as well as trading zones to again keep rivalry and 

diversity from being polarised in periods of rigid order to excessive disorder 

(Grabher, 2001).  What seems to be apparent here is that the ecology is in a period 

of rigid order limiting the ability to change or even adapt quickly.  
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The life science industry is unique in that it has many protections, regulations and 

an excessively long commercialisation processes lasting up to 15 years. Instead of 

the projects and tags keeping an organisational and cognitive check in place on the 

levels of rivalry and diversity, it is the wider industry environment that appears to 

keep the ecology in check along with ecology specific mechanism relating to the 

funding availability. Together they have created a unique concentration of firms 

driven less so by ecological process outlined by Grabher (2001,2004) but more by 

institutional incentives and support.  
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Chapter Five  

Video Game Ecology in Liverpool 

 

5.0 Introduction  
 
The video games industry is widely referred to as a creative industry and is a 

relatively modern activity in capitalist economies (Johns, 2006; Balland et al, 2013). 

Creative industries typically have project based production systems involving many 

actors, characterised by cycles of fads and the demand for novelty and innovation 

(Caves, 2000; Grahber, 2001; Storper and Venables, 2004; Stark, 2009). The video 

game industry can be traced back to 1961 with the creation of the first interactive 

computer game, Spacewar by MIT student Steve Russell (Johns, 2006). De Vaan et 

al (2013) observed, that since the 1970’s, there has been a noticeable increase in 

the number of individuals and firms involved in the creation of video game 

products. This has been coupled with the advances in technology; both in the 

hardware and software elements of the industry. In the UK alone, the industry 

contributes around £1 billion to gross domestic product (Tiga, 2014), rivalling that 

of other creative industries such as film and television (Cadin and Guerin, 2006). 

Given that the economic significance of this industry in the UK and its predicted 

global worth of up to $83 billion by 2016 (Develop, 2014), the phenomena of how 

the UK and more specifically Liverpool has contributed to this growth, deserves 

attention.  

 

The interactivity required from the user and the cyclical nature of the consoles, 

differentiate the video games industry form other creative industries such as 

advertising or film and television (Cadin and Guerin, 2006; Johns, 2006). The focus 

of this research has been on firms that develop video game software. This is 

because no video game hardware manufacturing activity existing within the 

Liverpool ecology. Nowadays, the video games hardware and software production 

is a multi-billion dollar industry. In 2012 global revenues from the video games 
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industry were estimated at $63 billion (Marchand and Hennig-Thurau, 2013). This 

included both hardware and software but also games produced for mobile devices 

and tablet computers. In the UK alone, video games sales exceed the combined 

sales of books and music for the same year (Gaudiosi, 2012). The enormity of 

consumption and industry growth at the global scale, doubling revenue over seven 

years to $64 billion in 2012, has drawn academics to investigate the industry with 

numerous publications over the last five years, (see Cadin and Guerin, 2006; 

Readmand and Grantham, 2006; Tschang and Szczypula, 2006; Johns, 2006; 

exception Balland et al, 2013; De Vaan et al, 2013) but still, this industry, given its 

economic significance, remains under analysed. Most studies have come from 

psychology, sociology and marketing, focusing on the impacts of video games on 

young children’s behaviour. In geographical literature, issues surround virtual 

spaces; “Games of Empire” and representation of other cultures have been focused 

upon (Dyer-Witheford and De Peuter, 2009; Gordon, 2008).  

 

This chapter will address the following research questions regarding the video 

games industry in Liverpool: 

1. How have the industry ecologies of the life science and video game 

industries in Liverpool emerged? 

2. How are the ecologies organised and connected beyond Liverpool? 

 

To fully answer the research questions the chapter will cover several points. Firstly, 

the global video games industry will be mapped out including the size, structure and 

key change in production, major actors and their influence on the industry. 

Secondly, the chapter will look at the emergence of a video games ecology in 

Liverpool, charting the evolution of firms from 1980 to 2012. Thirdly, the 

organisation of the ecology will be explored using the heterarchy approach outlined 

in Chapter Two (Grabher, 2001). Finally, the chapter will conclude by summarising 

the answers to the research questions.  
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5.1 Global Video Game Industry 
 
The aim of this section is to outline the structure and size of the global video games 

industry using secondary data. From the data, this section will then outline some of 

the major trends in the industry and by the end of this section will begin to show 

links into the Liverpool ecology. Since 1992 Liverpool has hosted three of the largest 

multinational firms in the industry. The top ten firms have been defined in this 

research as those with the greatest sales revenue in their industry. Sales revenue 

data has been chosen as the unit of measurement in this industry for several 

reasons. Firstly, revenue is the amount of money a firm receives in exchange for 

goods and services. This captures the majority of the firm’s activities before 

adjustments are made in accordance with various tax regimes. Secondly, revenue is 

a universal measurement in all firms and excludes the firm’s liabilities. Thirdly, 

revenue figures are publically available in publically listed firms and have been used 

to measure an industries’ worth by many accounting specialists and academics. 

Within the annual reports themselves, firms use the revenue figure in various ways 

in order to show geographical variations of business segment. For the purposes of 

this research, this makes revenue an ideal and accessible unit to measure the global 

industry. Those firms with combined revenues from non-video game related 

sources have had those revenues omitted. For example, Namco Bandai owns a 

chain of health clubs. Revenue from this activity has been removed from their total 

revenue year on year. 

There are two key elements to the video games industry. First, there is the video 

game, written as a piece of software and traditionally loaded into the hardware 

directly or onto portable medium such as a disc or cartridge. Second, there is the 

hardware on which the game is played, usually connected to a television or 

accessed through a hand-held device. There are also games that can be played on 

PCs or on the Internet via a PC and more recently, via mobile devices. However, as 

other studies have demonstrated, the majority of video games are played on 

dedicated hardware devices (De Vaan et al, 2013; Johns, 2006; Poole, 2000). 

According to Marchand and Hennig-Thurau (2013) 61% of games sold globally were 
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for use on consoles in 2012. Most notably the biggest increase in games sold since 

2008 have been on mobile devices that account for 20% in 2012.  

Cadin and Guerin (2006) argue that the video game industry has four major actors. 

Firstly, there are development studios that create the games, or the software. 

Secondly, publishers who finance and promote games tailored to specific consoles. 

Johns (2006) argued that these firms have significant power and influence in the 

industry, given their control and influence over finance and the distribution 

channels. Thirdly, console manufactures that develop the platforms for games to be 

played on. Fourthly, the distributors who make the games and consoles available to 

the end user; these can be retailers and online suppliers. Both hardware and 

software are interconnected and reliant upon each other (Johns, 2006; Kent, 2001 

Readman and Grantham, 2006; Marchand and Hennig-Thurau, 2013). Therefore the 

video games market has two indirectly linked sides. Rysman (2009) argued that in 

two sided markets both stakeholders benefit and are influenced by the other. 

Advances in hardware are met with increasing demands for software. The more 

software that is then available increases the desirability of the hardware. For other 

creative industries such as music, new hardware has primarily served to cut 

production costs (Leyshon, 2001), it has not been seen as a driver of demand like in 

video games production. Table 18 shows that in 2012 the ten major players 

controlled 77% of the video games market, with the three major console makers 

dominating 44% of the total market alone.  
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Table 18 Top ten firms in video game industry 2012 

2012 Firm Origin  

Total Revenue 

($Bn) 

Market 

Share % 

1 Sony Japan 9.79 16 

2 Microsoft USA 9.59 15 

3 Nintendo  Japan 7.89 13 

4 Namco Bandai Japan 5.52 9 

5 Activision Blizzard USA 4.85 8 

6 Electronic Arts USA 4.14 7 

7 Konami Japan 2.23 3 

8 Square Enix Japan 1.56 2 

9 Ubisoft France 1.42 2 

10 Zynga USA 1.28 2 

  

Total 48.29 77 

  Industry Total 63.00 100 

 

 

It has been demonstrated in earlier publications by Aoyama and Izushi (2003), Johns 

(2006) and Cadin and Guerin (2006) that the video games industry is cyclical. This 

cyclical nature has been driven by the demand for novelty and innovation in 

hardware and software. The success of new hardware devices, as mentioned above, 

is dependent on the availability and quality of games around the launch. Cadin and 

Guerin (2006) argue that the three major console manufacturers (Sony, Microsoft 

and Nintendo) define everything in regards to who is authorised to publish software 

for sale on their platforms. This explains why they dominate the market as shown in 

Table 18. Hence, over time, third party publishers have had to develop and maintain 

strong links to console manufacturers, but developers have also strived to develop 

and maintain strong contacts to the publishers. This has been the standard industry 

business model for some time.  
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Video games firms are specialised in one of three core activities, console 

manufacture, software development or publishing. It is not unusual for larger firms 

to conduct more than one of the three core activities. In the video games industry 

the three major console makers, Sony, Microsoft and Nintendo, have occupied the 

top three spots for at least the last ten years. Their success is driven by their sales in 

consoles, control over publishing on their consoles and the ability to develop games 

(Aoyama and Izushi 2003; Cadin and Guerin, 2006; Johns, 2006). The remainder of 

the top ten are third party developers and publishers, who have strong links to the 

console makers, well-established franchises and the means to create new content 

for the consoles. The Liverpool ecology hosted two multinational video games firms, 

Sony (1993) and Activision Blizzard6 (2007) up until 2012. As of 2012 the top ten 

global video game firms can be seen in Table 18. As mentioned above, the top three 

positions are held by console manufactures Sony, Microsoft and Nintendo. 

Combined, the top three firms contributed 44% to the industry total for 2012. This 

reinforces their position in the market, given that they conduct all three core 

activities.  

Johns (2006) has highlighted the unequal power relations between the console 

manufactures, publishers and developers, arguing that the console manufactures 

yield considerable power and influence as they are keen to have successful titles for 

their consoles, either developed in-house or by third party publishers. Developers 

come from a weaker negotiating position in regards to getting their games 

published onto one of the major consoles. It has also been recognised, that it is the 

software elements of the video game industry that generates the most revenue. 

However, it is impossible, using secondary data sources such as annual reports, to 

distinguish between software and hardware sales accurately in those firms 

conducting more than one of the core activities.  Looking at the industry since 2005, 

as shown in Figure 7, the influence of the top ten firms on the industry total is quite 

clear with the exception of 2009 and 2010. Driving the growth in revenue until 2009 

was the release of the 7th generation consoles.   

                                                           
6 Know as Activision at the time of Acquisition in 20072 
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Figure 7 Top ten combined total revenue 2005 - 2012 

 

Figure 8 shows the unit sales of the three major consoles. It is clear that the 

Nintendo Wii saw a clear surge in the unit sales of its console in 2008 and 2009. One 

of the major features driving the sales was the wireless remote and the ability to 

detect motion and rotation, allowing gamers to become more immersed with the 

console.   
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Figure 8 Console sales (Source: Economist.com/consolecombat, Figure 1) 

 

Nintendo’s influence on the market during 2008 and 2009 was highly significant. In 

2008 Nintendo’s revenue grew by 48% from the year before to $16.72 billion with 

further growth of 11% in 2009 raising revenue to $18.76 billion, the firm’s highest 

ever yearly sales. The significance alone of Nintendo’s console sales during this 

period, outstripping both Microsoft and Sony by almost two to one, has influenced 

the top ten-combined revenue. Although consoles sales and software sales cannot 

be separated for illustrative purposes, here Figure 9 removes Nintendo from the top 
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ten plotting it on its own. When Nintendo is removed, the remaining nine firms 

follow more closely the industry total fluctuations.  

 
Figure 9 Combined revenue compared 

 

In 2010, seven of the top ten firms reported substantial negative growth in 

revenues, with the top three reporting some of the biggest falls in revenue (see 

Table 19). There have been two causes attributed to the rapid decline in revenues 

in this particular year. Firstly, the global economy was recovering from a deep 

recession. As consumer’s disposable incomes reduced, expenditure on video games 

in the largest markets (US and Japan) fell. Secondly, referring back to Figure 8, 

console sales had stagnated or entered into decline affecting the revenues streams 

for the three major consoles manufacturers; Nintendo seeing the highest negative 

growth of -49% as Wii sales declined sharply. 

 

 

 

 

0

10

20

30

40

50

60

70

2005 2006 2007 2008 2009 2010 2011 2012

$
 B

ill
io

n
s

Year

Yearly Totals Compared

Industry Total

Top 10 Total

Nintento

Other 9



 
 

193 
 

Table 19 Top Ten firms 2010 

2010 Firm Origin  

Total 
Revenue 
($millions) 

Vs. 2009 (% 
Change) 

1 Nintento  Japan 9,537.59 -49 

2 Sony Japan 9,036.01 -10 

3 Mircosoft USA 6,079.00 -22 

4 Activision Blizzard USA 4,447.00 2 

5 Namco Bandai Japan 4,068.65 -5 

6 Electronic Arts USA 3,654.00 -13 

7 Square Enix Japan 2,066.39 -31 

8 Konami Japan 1,894.88 35 

9 Ubisoft France 1,177.58 -15 

10 Zynga USA 597.46 392 

  
Total 42,558.56 -23 

  
Industry Total 62,700.00 4 

 

The three companies that saw an increase this year in revenues have owed that 

success to the launch of new games. For Konami, their increase in revenues has 

been attributed to the success and award winning game Metal Gear Solid Peace 

Walker and various soccer games (Konami annual report, 2011; IGN, 2010). Zynga 

has also seen substantial growth in revenues following the close relationship it has 

with Facebook and an increase in casual mobile gaming (Techcrunch, 2010). Zynga 

has been a formidable force recently in the mobile gaming market, using a strategy 

of acquisition and merger in order to gain market share and value. Having 

established the size, structure and significant financial trends of the global video 

game industry, the following section will look at the geography of the video games 

industry. 

 

5.1.1 Geography of Video Games 
 
Creative industries tend to locate in close geographical proximity, as firms tend to 

be dependent on a number of autonomous agents who provide highly specialised 

inputs and services (Caves, 2003). Video games production and consumption 

requires investment in order to foster advancement in technology. Hence, video 

game production and consumption is highly associated with advanced western 
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economies. Three key regions, the USA, Japan and Europe dominate video game 

production and consumption. Figure 10 shows the breakdown of the 2012 top ten 

firm’s revenues by country of origin. There are five Japanese firms in the top ten 

rankings by revenue and Japan has been the forerunner in video game 

development, hosting several other global video game publishers, developers and 

console manufactures (The Verge, 2014). The Japanese consumer market is smaller 

compared to the North American and European, but the number of companies and 

global influence on production is significant. However, since 2010 there has been a 

declining influence and revenue for Japanese firms on the wider video games 

industry (The Verge, 2014). The decline has been attributed to a number of 

blockbuster titles coming from the US and Europe designed for the 7th generation 

consoles (Xbox 360 and Playstation 3). 

 Figure 10 Top ten firms revenue by country of origin 

 
Reinforcing the arguments above, Table 20 presents the percentage of revenue 

from outside the domestic market for the top ten firms. This has been calculated 

using the revenue data and geographical variations. The data gives us an idea of 

how concentrated a firm is on its domestic market and how firms in different parts 

of the world rely on sales beyond their domestic market. It’s clear that Ubisoft have 
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the highest percentage of foreign sales at 91% of the total sales. This can be 

attributed to the small size of the French market compared to the US or Japan. 

Ubisoft is the only European firm to rank in the top 10. All three of the major 

console manufactures have high percentages of foreign sales, reflecting the 

dominance of their platforms globally and the fact that all of the major publishers 

and developers are designing software for these platforms. Software on the other 

hand can be highly culturally orientated based on consumer tastes which can be 

linked generally but not always to national identity and culture. Using sales data on 

the top selling video games in Japan, they have been predominantly fantasy based, 

with mythical creatures such as dragons (TechnoBuffalo, 2013). Whereas in the US, 

the top selling games have been warfare based (CVG, 2014). Hence, why in some 

cases, some firms show low levels of foreign sales as they are concentrating on their 

domestic market. Both Namco Bandai and Square Enix had reported losses in 

European markets recently but increasing revenues from the domestic market; 

offsetting some of the losses.  

 
Table 20 Foreign sales of top ten firms

 

 
De Vaan et al (2013) have argued that there are ten key video game regions 

globally, based on the number of firms operating on one of the three core activities. 

Their data has been illustrated on Figure 11 showing the growth in the number of 

firms in these regions over time. In line with what has been observed more recently, 

Japan, the US and France have occupied the top ten regions. In addition, the UK has 

also maintained a significant proportion of video games firms and is Europe’s 

largest market, but does not boast a UK based studio ranking in the top ten.   

Sales

Rank

2012

Rank 2012 Rank 2011

9 1 1 Ubisoft France 1288.73 91 -2 1,416.19

2 2 2 Mircosoft USA 8045.00 84 -7 9,593.00

3 3 3 Nintento Japan 6090.00 77 -6 7,898.20

1 4 4 Sony Japan 6660.17 68 -2 9,794.37

7 5 5 Konami Japan 1393.11 62 -2 2,228.98

6 6 7 Electronic Arts USA 2152.00 52 3 4,143.00

5 7 6 Activision Blizzard USA 2420.00 50 0 4,856.00

10 8 8 Zynga USA 524.04 41 5 1,281.27

8 9 10 Square Enix Japan 319.00 20 4 1,556.10

4 10 9 Namco Bandai Japan 922.90 17 -4 5,526.35

Total 29814.95 56 -1 48,293.46

Vs. 2011

(% change)

Total Revenue 

($millions)

Transnationality Firm Origin Foreign Revenue 2012 ($m) % Revenue Foreign
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Figure 11 Annual numbers of firms in the top ten regions globally (Source: De Vaan 
et al, 2013: 978 figure 5) 
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Within the UK, there are several regions with high profile video game developers 

and publishers present. This is supported by the recent successes at the BAFTA 

Games Awards 2014, were several UK based developers were recognised including 

Rockstar Games, the creators of Grand Theft Auto V. The high profile award winning 

game was developed in Edinburgh in collaboration with studios in London and New 

York. Information from other recent UK developed games shows other regions such 

as Warwickshire, the southeast, and Liverpool are home to large studios such as 

Codemasters, BigBig Studios, Evolution Studios, Sony Computer Entertainment 

(SCE) and Activision. The BBC reported; 

 

‘By the end of the year [2012] there were 118 more studios and 336 more 

creative staff than there had been in 2011. Studios also invested £427m in 

games’ (BBC, 2013) 

 

The growth in the number of studios has been the result of larger studio closures in 

areas like Liverpool, Leeds and Dundee. Overall employment in the video games 

sector has increased in the UK video game sector as the quote above illustrates. 

Although there are no official government statistics to accurately track employment 

for video games, industry specialists have reported an increase in the number of 

studios and employment in the UK (Games Investor Consulting, 2013). This has 

been attributed to three key triggers. Firstly, the closure of larger multinational 

studio subsidiaries by SCE, Activision and THQ in selected parts of the UK which has 

led to an increase in smaller firms being established. Liverpool is a prime example of 

this and is the focus of this research later on in the chapter. Secondly, there has 

been a huge surge in mobile and tablet devices being used as gaming platforms. 

Hence, the new studios are able to transfer their skills into development for these 

platforms at lower costs to triple A gaming consoles7. Thirdly, the UK Government 

has announced a tax relief for video game firms in the 2012 budget that has already 

                                                           
7 Triple A games denotes games that have the highest development budgets and levels of 
promotion. These are usualy played on one of the three major console. 
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stimulated growth in the sector (BBC News, 2013, TIGA, 2014). The BBC News 

(2013) state that ‘British productions with a budget of £20m or less can apply for a 

25% rebate on any expenses which are deemed eligible for tax relief’.  

There is still a lack of comprehensive academic investigation into the UK gaming 

market, more specifically, where concentrations of firms exist and in what form and 

why they have emerged in that location. Hence, it is the purpose of this research to 

begin that contribution of filling in the gaps to understanding the agglomerations of 

the UK video game industry, by presenting later in this chapter the case for 

Liverpool’s video game ecology. The next section will outline the key changes in the 

industry that have affected the way in which video games are produced and 

distributed. As the number of firms increases in core regions and the positionaility 

of the major firms shows no signs of deteriorating, it makes the case of Liverpool’s 

video game ecology more interesting.  

 

5.1.2 Changes in the Nature of Production 
 

Following Baden-Fuller and Morgan (2010), most industries have a generic business 

model or way of doing things. Figure 12 shows the production network for both 

hardware and software development in the video game industry. Typically, firms 

produce the video game software and hardware following this process. As 

previously stated, the chapter will only be focusing on the software development, 

seen in the lower part of Figure 12. This is due to the Liverpool ecology containing 

no hardware production. The process will be explained in greater detail later in the 

chapter in relation to the Liverpool Ecology.  
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Figure 12 Seven stages and inputs of the video games production network (Source: 
Johns, 2006, Figure 2) 
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Since 2011, there has been a significant change in video game production in the 

Liverpool ecology. This is related to four factors influencing the change that come 

both inside and outside the ecology. First, new software and hardware platforms 

such as the Apple iOS and Android operating systems have emerged, opening up a 

less restricted and wider platform, giving access to a new market that has seen a 

huge expansion in the last five years (Forbes, 2014). Figure 13 shows the unit sales 

of the iPhone and iPad compared to the three 7th generation consoles. In 2011 iPad 

unit sales had almost caught up to the combined total of console units sold, with 

iPhone sales outstripping both significantly. Steinbock (2007) argued that since the 

early 2000’s there has been a huge convergence between mobile telephone 

capabilities and internet accessibility through one device. More recently, we have 

seen the smart phone converge and become a gaming device as well as providing 

our access to the Internet, voice and text services.  The mobile device platforms 

have lower barriers to entry in terms of cost, regulation and time. Application 

development has become highly attractive to firms in the Liverpool ecology, as 

many of the skills gained from working in the gaming industry are transferable to 

developing applications. As previously mentioned, there has been a surge in firms 

consisting of one to five person teams developing software applications for smart 

phone devices (Games Investor Consulting, 2013; TIGA, 2014). Firms are flexible and 

take advantage of a project-based way of organising (Grabher, 2001, 2004), by using 

other creative firms to provide inputs that the firm does not have internally (Caves, 

2000).  

 



 
 

201 
 

 

Figure 13 Unit sales 2006 – 2011 (Data Source: Apple Annual Report, Microsoft 
Entertainment Annual Report, Sony Computer Entertainment Annual Report and Nintendo 
Annual Report, 2006-2011) 

 

Second, online publishing is reducing the dependence on the large publishers and 

retailers for the marketing and distribution of new games. For new mobile devices 

such as the smart phones, online publishing is the only way to distribute 

applications. This is done via app stores specific to the device. However, for triple A 

games the major console producers have begun to use online distribution to release 

extra content for games. Nintendo have used online publishing to re-release older 

games made for earlier generation consoles onto its latest generation console. It 

has not been as easy a transition for the big publishers crossing over to online 

publishing. They have faced huge pressure from retailers refusing to stock their 

games, if they are available online (DeCarlo, 2011). The gaming industry at the 

moment is using a mix of physical products and online virtual content. However, for 

games played on consoles there is still a relatively small amount of online content 

released compared with the traditional boxed product, at a ratio of two to one 

(ESA, 2012).  
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In addition to online publishing, there is one significant difference between 

publishing on a console and publishing on a mobile phone device. In regards to 

games developed for consoles, the console manufacturers and publishers retain 

strict control over publishing rights on their platforms. Most developers have to be 

certified, having met a number of criteria and maintain strong links to publishers 

(Cadin and Guerin, 2006; Johns, 2006). Developers who design software for mobile 

devises can release onto the app stores with relatively few regulations and just a 

small upfront cost. There are of course regulations regarding the content of the 

application and copyright. Instead, the developer pays the app store to release the 

software. As one experienced mobile developer states; 

 

“It’s a lower barrier to entry for iPhone, Apple development licence from 

Apple is like £100, whereas if you go for something like Sony and the console 

stuff, it’s £20,000 around about.  So right there you front load yourself with a 

lot of risk if you don’t, if you’re doing console development, whereas £100 

that’s not, that’s a very low risk barrier to entry really.” (Interview Developer 

10, 13/11/12) 

 

Third, the larger publishers are increasingly becoming risk averse focusing on 

existing franchises rather than commissioning new titles. Although budgets have 

claimed to remain the same, the number of new titles and intellectual property has 

reduced (ESA, 2012). Instead publishers are building franchises using existing 

intellectual property.  

 

“The budgets that are going into Triple A are remaining the same, which 

actually means there’s fewer Triple A tiles, because the budgets aren’t 

increasing, they’re staying the same, so unfortunately we get FIFAs 12, 13 

and 14, Modern Warfares 4, 5 and 6, and the publishers are less reluctant to 

take risks on new IPs and new franchises. If you’re spending 25 million on a 
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game, you want to make sure you can actually get a return on your 

investment, and if you’re doing FIFA 13 you’ve got a better chance on that 

than Hokey Pokey Racing that no one’s ever heard of.  But there are still 

some publishers, Sony are good, Sony still take risks on new IPs, Little Big 

Planet, Heavy Rain and that type of thing.” (Interview Former SCE Manager, 

16/07/12) 

 

This has contributed to the rise in development for mobile devices in the Liverpool 

ecology, as developers struggle to get publishing deals or secure funding for triple A 

games development. Additionally, external investors still see video game 

production as a high risk investment, despite the potential high returns. Therefore, 

there has been a change in the way in which consumers access video games. This is 

turn is changing the way in which video game developers can organise. Hence a 

noticeable but small change that has occurred relates to how the publishers take 

risk. The traditional business model relied on the software developing firm to create 

and maintain close connections to publishers. However, it has been the case in 

Liverpool that publishers have approached a software-developing firm that has a 

successful portfolio. The developer said:   

“Actually big companies have contacted us more than the other way round, 

so we’ve had a lot of, quite a lot of dialogue actually.  We, the success that 

we’ve had with [game], and the success that we’ve had in terms of getting 

the [company] name out there has been, we’ve done I think a pretty good 

job of that, based on the fact that we’ve had a lot of interest.  So it’s not just 

us thinking that, I think just from the feedback that we’ve had, we’ve done a 

good job on that side.  So a lot of the big players in the industry, publishing 

wise, have contacted us, not necessarily in the console space but in the 

mobile, the big players in the mobile space have contacted us … it’s just an 

on-going relationship with a few of them, with the view to future products 

being something that we can talk about because we have an established 

relationship.” (Interview Developer 10, 13/11/12) 



 
 

204 
 

 

This model reduces the risk for the big publishers, but also incentivises firms to do 

well and generate new opportunity. This is a point that will be raised later, when 

the chapter moves to analysing the Liverpool ecology under the reflexivity aspect of 

the heterarchy.  

 

Fourth, there is an increasing need to understand the consumer game play in order 

to inform future developments across all platforms related to gaming (Games 

Investor Consulting, 2014).  Many developers in Liverpool stated that creating a 

new game for new platforms is relatively straight forward, given their experiences 

working on larger budget games in multinational studios. However, increasingly, 

mobile developer firms are self-publishing and are subjected to new business 

models such as the freemium model. They need to further understand how they 

can translate those who download apps for free into paying customers.  

 

“in order to improve engagement, retention, ultimately monetisation, 

because a lot of these games are free to play, people play free to play 

games, and so only a small amount of your player base will actually pay, it’s 

only about 2 or 3% of the total audience will be the ones who will engage in 

a transaction.  And so it’s very important to understand exactly what the 

players that are paying, well what all players are doing in the game, but 

particularly the ones that are paying, what is it, what is the context in which 

they’re doing these transactions and what are the drivers?” (Interview 

Developer 7, 07/12/11) 

 

The same applies for all games. Firms need to increasingly engage with the 

consumer in order to understand how to create and capture greater value. Part of 

the solution has been through the development of particular software dedicated to 

this function that is built into a game. Traditional methods of engaging with the 
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consumer have involved market research through multiple feedback mechanisms. 

More recently, with the increase in smart phone connectivity to the Internet, firms 

are embedding social media links into their games as a further mechanism to gage 

consumer responses as well as setting up dedicated Twitter of Facebook accounts 

for each game so that consumers can ‘Like’, share game play experiences and post 

comments for feedback.  

 

The changes that are presented here are the more significant movements in the 

game industry. Not only have they affected the global video games industry but 

they have also affected firms in the Liverpool ecology. This section has begun to 

connect the global phenomena in the industry to that of the Liverpool ecology, with 

developers showing the learning and reflexivity needed in such a cyclical, innovative 

and novelty lead industry. The following section will go further, by looking at 

selected merger and acquisition activities, again, highlighting how the Liverpool 

ecology fits into the wider industry. 

 

5.2.3 Global Merger and Acquisition Activity  
 

 

Innovation in both technology and in business models continues in the video game 

industry, as illustrated in the previous section. Another change in the industry can 

be observed through merger and acquisition (M&A) activity. In the last 20 years, 

there has been a noticeable trend of publishers acquiring small and independent 

developers. Johns (2006) argued from 1993 to 2004 that we could observe a period 

of industry consolidation and a move toward vertical integration, with the major 

players seeking to increase their power and size, not just in national markets but 

also in foreign markets. Upon further reading into annual reports, that justify the 

acquisitions in the whole period shown from 1993 to 2012, it also became apparent 

that firms are seeking to increase value by strategically acquiring firms, in order to 

internalise existing franchises and expertise. This is most noticeable in recent 

acquisitions by Zynga, who within a 12-month period (May 2010/11) acquired 14 
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firms to increase the company size, revenue and value by internalising successful 

game franchises. The data in Table 21, again, reinforces the argument that major 

publishers who dominate 77% of the market are acquiring some of the other 23% of 

smaller development studios. In addition, the acquiring company tends to be from 

one of the three major regions. As well as Zynga, Ubisoft has been one of the most 

active firms, acquiring developers around the world including Brazil and India.  

 

Table 21 Selected merger and acquisitions 1993 - 2012 
Year Acquired Location Activity Acquirer Location Activity Stake 

2012 Gaikai US D SCE Japan PD 100% 

2012 OMGPOP US D Zynga US PD 100% 

2012 Buzz Monkey US D Zynga US PD 100% 

2011 
PopCap Games 
Inc. US D 

Electronic 
Arts US PD 100% 

2011 Owlient France D Ubisoft France PD 100% 

2011 RedLynx Finland D Ubisoft France PD 100% 

2011 
Sucker Punch 
Productions US D SCE Japan PD 100% 

2011 Newtoy US D Zynga US PD 100% 

2011 DNA Games US D Zynga US PD 100% 

2011 
Floodgate 
Entertainment  US D Zynga US PD 100% 

2010 
Quazal 
technologies Canada Online Ubisoft France PD 100% 

2010 
Media 
Molecule UK D SCEE Japan HW, PD 100% 

2010 Playfish Ltd UK D 
Electronic 
Arts US PD 100% 

2010 Bonfire Studios US D Zynga US PD 100% 

2010 Unoh Japan MD Zynga US PD 100% 

2010 
Serious 
Business US D Zynga US PD 100% 

2010 
Challenge 
Games US D Zynga US PD 100% 

2010 Dextrose Germany D Zynga US PD 100% 

2009 South Logic Brazil D Ubisoft France PD 100% 

2009 
Hybrid 
Technologies Canada D Ubisoft France PD 100% 

2009 Nadéo studio France D Ubisoft France PD 100% 

2009 Action Pants Canada D Ubisoft France PD 100% 

2008 Pune India D Ubisoft France PD 100% 

2008 
Massive 
entertainment Sweden D Ubisoft France PD 100% 

2008 Danger Inc. US D Microsoft US PD 100% 

2008 Blizzard US PD Activision8 US PD 100% 

                                                           
8 Activision and Blizzard bought by Vivendi in 2008 creating new gaming division Activision Blizzard 
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2008 Activision US PD 
Vivendi 
Games US PD 52% 

2007 Digital Kids Japan D Ubisoft France PD 100% 

2007 Sunflowers Germany PD Ubisoft France PD 100% 

2007 Cellius Japan D SCE Japan HW, PD 49% 

2007 
Evolution 
Studios UK D SCEE Japan HW, PD 100% 

2007 Bigbig Studios UK D SCEE Japan HW, PD 100% 

2007 
Sigil Games 
Online Inc US D SCE Japan HW, PD 100% 

2007 
Bizarre 
Creations UK D Activision US PD 100% 

2007 DemonWare Ireland HW Activision US PD 100% 

2007 BioWare Canada D 
Electronic 
Arts US PD 100% 

2007 
Pandemic 
Studios US D 

Electronic 
Arts US PD 100% 

2006 
Reflections 
Interactive UK D Ubisoft France PD 100% 

2006 
Banpresto Co 
Ltd Japan D 

Namco 
Bandai Japan PD 100% 

2006 
Secret Liar 
Studios US D 

Vivendi 
Games US PD 100% 

2006 Ch'in China D 
Vivendi 
Games US PD 100% 

2006 
Zipper 
Interactive US D SCE Japan HW, PD 100% 

2006 
Massive 
Corporation US D, Ad Microsoft US PD 100% 

2006 Lionhead UK D Microsoft US PD 100% 

2006 
Mythic 
Entertainment  US D 

Electronic 
Arts US PD 100% 

2006 
JAMDAT 
Mobile US MD 

Electronic 
Arts US PD 100% 

2006 RedOctane Inc. US PD Activision US PD 100% 

2006 Juice Games UK D THQ9 US PD 100% 

2005 Bandai Japan PD Namco Japan PD Merger  

2005 
Guerrilla 
Games 

Netherland
s D SCEE Japan HW, PD 100% 

2005 RenderWare UK HW 
Electronic 
Arts US PD 100% 

2005 Ubisoft France PD 
Electronic 
Arts US PD 20% 

2005 Digital Illusion Sweden D 
Electronic 
Arts US PD 68% 

2005 
Vicarious 
Visions Inc US D Activision US PD 100% 

2005 Toys For Bob US D Activision US PD 100% 

2005 Beenox Canada D Activision US PD 100% 

2004 Tiwak France D Ubisoft France PD 100% 

2004 
Criterion 
Software Ltd UK D 

Electronic 
Arts US PD 100% 

2004 Gameloft SA US D Ubisoft France PD 27% 

                                                           
9 THQ closed Juice games in 2011 as part of a company consolidation 
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2003 
TDK 
Mediactive US PD 

Take 2 
Interactive US PD 100% 

2003 
Great Plains 
Software Inc. US D Microsoft US PD 100% 

2003 Placeware Inc US D Microsoft US PD 100% 

2002 Rare UK PD Microsoft US HW, PD 100% 

2002 Luxoflux Corp. US D Activision US PD 100% 

2002 Gray Matter US D Activision US PD 100% 

2002 Shaba Games US D Activision US PD 100% 

2002 Z-Axis US D Activision US PD 100% 

2002 Eden Studios France D Infogrames France PD 100% 

2002 Shiny Ent. US D 
Infogrames
10 France PD 100% 

2002 Massive Ent. Sweden D 
Vivendi 
Universal France PD 100% 

2001 Square Enix  Japan D SCE Japan HW, PD 19% 

2001 
Treyarch 
Invention US PD Activision US PD 100% 

2000 
Dreamworks 
interactive US D 

Electronic 
Arts US PD 100% 

2000 
Hasbro 
Interactive US PD Infogrames France PD 100% 

2000 Paradigm Ent. US D Infogrames France PD 100% 

2000 
Bungie 
Software US D Microsoft France HW, PD 100% 

2000 
Verant 
Interactive US D Sony Corp.  Japan HW, PD 100% 

2000 Volition US D THQ US PD 100% 

2000 Sinister Games US D Ubisoft France PD 100% 

2000 
Grolier 
interactive UK D Ubisoft France PD 100% 

2000 Red Storm Ent. US PD Ubisoft France PD 100% 

1999 
Elisnore 
Multimedia US D Activision US PD 100% 

1999 
Expert 
Software US PD Activision US PD 100% 

1999 Neversoft Ent. US D Activision US PD 100% 

1999 Accolade US PD Infogrames France PD 100% 

1999 
Gremlin 
Interactive UK PD Infogrames France PD 100% 

1999 GT Interactive US PD Infogrames France PD 100% 

1999 Ozisoft AU DR Infogrames France PD 62.50% 

1999 Beam Software AU D Infogrames France PD 100% 

1999 Talonsoft US D 
Take 2 
Interactive US PD 100% 

1998 
CD contact 
Data Belgium DR Activision US PD 100% 

1998 Head Game US PD Activision US PD 100% 

1998 
Crystal 
Dynamics US D Eidos UK PD 100% 

1998 Rare UK PD Nintendo Japan HW, PD 25% 

1998 Reflections UK D GT US PD 100% 

                                                           
10 Infogrames Inc renamed Atari Inc in 2003 
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Interactive 

1998 
Westwood 
studios11 US D 

Electronic 
Arts US PD 100% 

1998 Virgin Studio US D 
Electronic 
Arts US PD 100% 

1998 Atari corp. US PD Hasbro US PD 100% 

1998 Microprose US D Hasbro US PD 100% 

1997 DMA UK D Gremlin UK PD 100% 

1997 
Mainstream 
Interactive AU PD Gremlin UK PD 100% 

1997 Spidersoft UK D 
Take 2 
Interactive US PD 100% 

1997 
Digital 
Interaction UK D 

Titus 
Interactive France PD 100% 

1997 Millenium UK D SCEE UK (JP) PD 100% 

1997 Maxis US D 
Electronic 
Arts US PD 100% 

1997 Centresoft UK DR Activision US PD 100% 

1997 
NGB 
Distribution Germany D Activision US PD 100% 

1997 
Raven 
Software US D Activision US PD 100% 

1996 Core Design UK PD Eidos UK PD 100% 

1996 
Ocean 
Software UK PD Infogrames France PD 100% 

1996 Probe UK PD Acclaim US PD 100% 

1996 Iguana UK PD Acclaim US PD 100% 

1996 Atari Games US PD 
Midway 
Games US PD 100% 

1995 Rare UK PD Nintendo Japan HW, PD 25% 

1995 Bullfrog UK PD 
Electronic 
Arts US PD 100% 

1995 Domark UK PD Eidos UK PD 100% 

1993 Psygnosis UK PD Sony Corp.  Japan HW, PD 100% 

Key: HW = Hardware, D = Developers, P = Publisher, MD = Mobile Developer 
(Source: Johns, 2006:167, table 4 and original research) 

 
 
The case has been made time and time again that small and large businesses play a 

vital role in economic development and growth (Edmiston, 2007; Curran and 

Blackburn 1994; Jayawarna et al, 2011). Over the last decade, Liverpool has been 

host to many multinational firms, ranking in the top ten of the video games 

industry. Fox and Murray (2004) have argued that the net employment impact of 

large-firms in several cases is actually close to zero. Edmiston (2004) has also 

supported this view in empirical research highlighting that large firms, although 

attracting an average of 1000 jobs to a location in the US, have driven away 715 

                                                           
11 Westwood Studios closed in March 2003 – all willing staff absorbed into EA’s LA Studio 
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other jobs that otherwise would have been established. In Liverpool, there have 

been four acquisitions of independent developers over the last 20 years. These are 

shown in Table 22. Since these acquisitions three of the studios have been closed in 

2011/12. Only Evolution studio still exists and is connected to the Liverpool ecology. 

As mentioned previously, major changes in the industry regarding the closure of 

multinational studios in the UK, has had a significant effect on the emergence of 

new studios and an increase in employment.  

Table 22 Video game acquisitions in Liverpool 

Firm Acquisition ($ 

millions) 

Acquiring 

Firm 

Date Source Jobs  

Psygnosis Unknown Sony 1993 Japan 100 

Bizarre Creations 67.4 Activision 2007 USA 200 

Juice Games 3.751 THQ 2006 USA 60 

Evolution Studios Unknown SCEE 2007 Japan 47 

1 Figure is approximate, based on 2006 annual report data regarding two acquisitions at $7.5 million. 

No specific data available on the exact amount. 

 

For the video games ecology, the large firms have played a vital role in developing a 

reputation (also see Tags in the heterarchy) for the Liverpool ecology and also 

attracting large projects (Grandadam et al, 2010) such as the ‘porting’ of existing 

games onto the new hardware device, the PS vita, in 2011 through SCE Liverpool. 

Over time, the large firms have also attracted and rotated a large and talented work 

force into the ecology, allowing employees to work across international operations. 

Their acquisition of already strong independent studios reinforced the stability and 

peer regard of the firms and the ecology (Pratt, 2006). Major acquisitions in the 

Liverpool ecology came from the MNE ranking in the top 20 global firms SCE, 

Activision and THQ. Since 2011 all three MNE have closed these operations, with 

the exception of Evolution Studio, due to a wider reorganisation of activities for SCE 

and Activision and the disappointing sales at THQ UK. All studios acquired the 

intellectual property of the acquired firms and have continued the franchises in 

other development studios around the world. The following section will look at the 
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emergence and evolution of the Liverpool video games ecology, before looking at 

the organisation of the ecology using the heterachy approach.  

5.2 Emergence and Evolution of Liverpool’s Video Game Ecology  
  
The first research question examines how the current firms in the Liverpool ecology 

have emerged. This section will look at the evolution of the video game ecology 

from its conception, before looking at the current ecological structure. The video 

games industry in Liverpool can be traced back to 1980 with the establishment of a 

small firm called Bug Byte; an independent games developer for the first generation 

of games consoles (Atari Systems). Bug Byte was a success with its 2D game Manic 

miner in 1983. At the time, this game was a huge success in the UK market and is 

nowadays considered by some enthusiasts as one of the top 20 British video games 

of all time (Hartley, 2013). The company had successfully developed other games 

but went into liquidation in 1985 following a new generation of consoles, a tough 

trading period and an industry ‘shake out’ (Kean, 1985). Bug Bytes intellectual 

property and franchises where bought by another British firm Argus Press PLC, 

located in London.  

 

However, Bug Byte started an evolutionary process in the Liverpool video games 

ecology, providing a platform for two spin-off companies, Imagine Software and 

Software Project. Imagine Software was an ambitious company spending more than 

was the industry norm on packaging and adverting. Imagine Software only operated 

from 1982 to 1984 and was acquired by Ocean in 1984, a Manchester based firm. 

Software Projects did survive longer than Imagine Software, but the company 

ceased trading in 1988 after completing several games for the first and second 

generation consoles. The company had no liquidity issues but it was the decision of 

the owner at the time to close the studio. Ocean Software was later acquired by 

Infogrames in 1996, a French company with headquarters in Paris and New York. 

Infogrames renamed Ocean Software to Infogrames UK but closed its Manchester 

based office in 2005. In line with the data in Table 21 and 22, Liverpool has not been 
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immune to the power and influence of the larger studios through M&A activity.  

This reinforces the argument that video game publishers at the time were trying to 

internalise successful studios for their intellectual property, franchises and in some 

cases for the talent held in those studios.   

 

Three significant companies, from which many of the current firms emerged, came 

out of this series of acquisitions. Firstly, in 1984 Psygnosis came out of the closure 

of Imagine Software, a British developer know for high budget marketing and 

product packaging that ultimately lead to the companies demise under high levels 

of debt. In 1993 Sony Computer Entertainment (SCE), a hardware manufacturer, 

publisher and developer, acquired Psygnosis. This was the first major video game 

software and hardware related firm to enter the Liverpool video games ecology. 

Digital Image Design was acquired by Rage Games in 1996. After this acquisition 

Evolution Studios was formed in 1999 between a former Digital Image Design 

employee and a former Psygnosis employee. Evolution has also become a SCE 

owned studio. The evolutionary pathway leading to this acquisition is shown in 

figure nine. Secondly, after the collapse of Rage Games in 2003, due to financial 

issues, Juice Games was established by former Rage Games employees. Juice Games 

was acquired by THQ in 2006, the second large multinational publisher developer to 

enter the Liverpool video game ecology, shown in Figure 14. Thirdly, in 1988 Raising 

Hell Software was formed as a new studio in Liverpool. The studio was later 

renamed Bizarre Creations and worked closely with Psygnosis, before it was 

acquired by SCE. However, Bizarre grew to be Liverpool’s second largest video 

games studio but was acquired in 2007 by another multinational publisher and 

developer Activision. By 2007 the Liverpool video games ecology had three major 

multinational video games firms located within it, two American and one Japanese. 

Figure 14 charts the evolutionary pathway of the games industry until the current 

day. From the changes in the video games ecology stemming from the 1990’s, it 

reinforces the argument above, that firms were seeking to integrate more of the 

production network into their firms. As Marchand and Hennig-Thurau, (2013) argue, 

it is the video game software that makes the most money for firms, not the 
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hardware. This was widely becoming the accepted business model for large 

publishers and console manufacturers, to protect and provide new innovative 

software content. 
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Figure 14 Evolution of Liverpool Games Industry 1982 till 2012 
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Following Edmiston (2007) in the Liverpool ecology, new firm start-ups have been 

the result of former employees leaving larger firms because either their innovations 

were hampered in their existing enterprise or because the entrepreneurs wanted to 

ensure the rewards for themselves (p90). The closure of the three large studios in 

the ecology also sparked an increase in entrepreneurial activity, with former 

employees taking the opportunity of pursuing their own ideas (see Table 23).  

 

Table 23 Firm closures in the Liverpool ecology 

Company Year of 

Acquisition 

Year of 

Closure 

Reason Result 

SCE 1993 
(Psygnosis) 

2012 Reorganisation of 
international 
operations 

Five known spin outs located in 
the Liverpool ecology. A 
number of freelancers are still 
available in the Liverpool 
ecology 
 

Activision 2007 (Bizarre 
Creations) 

2011 No buyer found 
after the parent 
company decided to 
offload the 
struggling studio1 
 

Three know spin outs located 
in the Liverpool ecology 

THQ 2006 (Juice 
Games) 

2011 Firm reorganisation 
and consolidation 
due to financial 
issues 

Three spin out firms locating in 
Manchester 

Sources: Annual reports  

1Eurogamer (2011) 

 

It was observed that several new entrepreneurs have started up firms as a means of 

survival self-employment, with the hope that they will secure contractual work  

(Fraser 2004, Edmiston, 2007). Hence, entrepreneurs have been spotting 

opportunities through the structural holes in the ecology and wider video game 

ecosystem and have been seeking to exploit them before the major closures and 

thereafter (Burt, 2001). Bathelt (2004) observed similar reactions to firm closures in 

the Leipzig media cluster, whereby redundancy is in fact an opportunity for those 

individuals to become business owners in the Liverpool ecology. These individuals 

had embedded themselves socially into the Liverpool ecology by starting families 

and owning homes here. In the empirical data, respondent’s cited their family and 
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long term commitments to the area as the main reason for staying in Liverpool and 

becoming a part of the video game ecology. As mentioned later in the diversity 

section, there are other reasons that have helped the firms here in the Liverpool 

ecology, such as the labour market and availability of people to develop new novel 

innovations.  

 

“So we basically formed [company] immediately after Bizarre Creations was 

closed, so February this year, yeah, so Bizarre was closed on the 18th 

February and pretty much the Monday after, so the 21st, we were up and 

running, kind of!  Without any contracts or being able to pay staff, a group of 

us just decided like you know we’ll start a new company, we’re not going to 

get paid, so we’ll do it, we’ll give ourselves like three months of not getting 

paid to kind of see how things go basically, and try and win a contract” 

(Interview Developer 8, 30/11/11) 

 

Many of the new firms that have emerged in the ecology stated they used their 

own funds from redundancy or personal savings to establish themselves. Many of 

the smalls firms have had to rely on contractual work from larger studios to provide 

a cash flow in order to keep the business active and support the development of 

their own games. The quote above eludes to the challenges a new firm in the video 

game ecology faces, with individuals coming together without any projects to 

provide cash flow, only their ideas for future games. As another developer adds 

below: 

 

“what we’ve been doing is when there’s outsource work to do, we’ll do that, 

and when there’s not we’ll work on our games.” (Interview Developer 3, 

16/07/12) 
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 A minority of firms had received investment from a mixture of public and private 

funds. Only one of the newly established firms (post 2010) had received private 

investment from a local source. Most of the private funding that was sought by 

newly established firms came from London based investors, with one firm drawing 

investment from Australia. Another firm had received a small amount of public 

funding from the Technology Strategy Board (a national funding body) in order to 

develop new software for character building. Initially the founders concern is to 

provide an income to support themselves and their personal liabilities. However, 

the majority of firms in the ecology concluded that they did not need to seek large 

investments in order to establish their firms. 

 

“it’s self-funded [the firm].  But if you keep the costs down, which I am doing, 

you don’t need a lot of money to set up, you just need to be able to pay your 

bills and not worry, I think that’s probably the mistake a lot of people make, 

they think right I’ll set up, and we don’t need to earn anything for a bit, but 

you actually still need to pay your bills if you’ve got them, everyone’s got at 

least some bills.” (Interview Developer 3, 16/07/12)  

 

There are firms in the Liverpool ecology that have not received any additional help 

and have solely maintained a business model funded by redundancy packages, 

savings and contractual work. However, there are some firms that have found  

themselves stuck in a cycle of not being able to focus on their core business strategy 

of developing a new video game. Instead, following on from developer three above, 

firms have to take on contracting work in order to plug short-term cash flow issues 

and try to reinvest whatever is left into their own ideas and development. This 

problem arises from the imbalance of initial capital, time and human resources. 

Developers have to take on contracting work in order to provide a living for 

themselves; the opportunity cost is time on their own developments.  
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“you can say well OK, let’s make a game, and we’ll make a game that 

competes with anything on the iPhone or what have you, but you know you 

need to pay other people to do that, and if you haven’t got the money to do 

that, you can’t really go anywhere, which is why so many companies get 

stuck doing work for hire, like we are, we’re doing this porting work, which 

will be seen as work for hire.  You kind of get stuck in a trap because you 

need to keep earning money to pay the bills or what have you.  But it takes 

you away from actually doing what you really set out to do” (Interview 

Developer 6, 01/02/12) 

 

Contracting work was usually spoken about in two to six month terms, providing 

only short-term stability. Here firms are not able to follow the traditional business 

model of financing a development and focusing on that core project through to 

completion.  

 

“No it’s rolling, they’re kind of two month jobs at the moment.  I’ve got a 30 

day job that’s just come in, and the other ones are about two months.  So it 

might, if I was doing the artwork it might take me two months to finish it, 

before I get to the end of it, maybe two weeks before, I’d be asking for the 

next bit of work.” (Interview Developer, 5, 07/12/11) 

 

The independent small and medium firms have instead found themselves 

performing two core roles within the ecology. Firstly, that of an independent video 

games developer, establishing new projects and making ideas a reality following a 

traditional business model. Secondly, an actor that becomes a part of a much bigger 

project, preforming the task of an outsourcing agent, providing inputs for other 

projects lead by other firms. Although most of the firms strive to develop their own 

video games, they are turning to outsourcing and contractual work offered by the 

large firms to provide revenue for the firm to reinvest in development. As the 
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traditional business model dictates, the power and control over finance is yielded 

by larger publishers and hardware manufactures. Hence is it up to the developers in 

the Liverpool ecology to develop and maintain strong ties to publishers and 

hardware manufacturers, in order to survive and evolve their firms and projects.  

5.3 Liverpool Video Game Heterarchy  

 
Using Grabher’s (2001) heterarchy approach, introduced in Chapter Two, this 

section will provide empirical findings that answer research question two and 

provides further details that compliment research question one, outlined at the 

beginning of this chapter. The previous section has shown how the video games 

ecology has emerged and how the ecology currently looks. The heterarchie’s six 

features have been used here to examine the organisation of the Liverpool video 

games ecology and how it is integrated into wider production networks.  

 

5.3.1 Diversity  
 

During the empirical investigations of this research, there were 30 video game firms 

within the Liverpool ecology. This included one multinational studio and 29 small 

and medium size firms shown in Table 24. Of the 29 small and medium firms, their 

functions included software development for one of the three major consoles in the 

market (Playstation 3, Xbox 360 or Nintendo Wii), iOS devices, Android or Kindle 

Fire, as well as firms providing outsourcing and online publishing services.  

 

Table 24 Ecology composition 2012 

Firm Activity Number of 

Firms 

Micro Small Medium Ownership Platform 

Developer 25 4 20 1 Independent  Mobile and console  
Online 
Publisher1 

1 0 1 0 Independent Mobile and console 

Sound 1 1 0 0 Independent Mobile and console 
Visual art and 
graphic1 

1 0 1 0 Independent Console 

Outsourcing 1 0 1 0 Independent Console 
1Only firms with experience working on video game projects and current projects are included 
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By 2012 all multinational studios had closed their operations in the Liverpool 

ecology for reasons given in Table 23. The Liverpool ecology changed from having 

nine well established video games firms, to having a total of 30 firms in 2012, 

focused heavily on software development. A breakdown of the ecology composition 

is presented in Table 24, showing high numbers of software developers compared 

to other aspects of the video game activities. However, some firms in the Liverpool 

ecology found themselves providing services beyond the primary activities that are 

highlighted in Table 24. As mentioned in the last section, firms are performing 

outsourcing activities in order to fund their developments. Hence, firms primarily 

classed as developers can provide specialist services such as artwork or coding to 

larger firms in order to provide themselves with cash flow. As Fraser (2004) argued, 

the survival of firms requires the entrepreneurs to do what is necessary. In terms of 

seeing diversity through an ecological perspective, we have to acknowledge that 

every niche or habitat is one of its own kind (Howkins, 2010; Toulmin, 1990).  

 

 Diversity in Business Models 

 

The previous sections have concentrated on how some firms are still focusing on 

their links to the larger firms and the issues they are having regarding time and 

finance with their own business models. In the Liverpool ecology, there have been 

three new business models developed that have led to successful development and 

publication of games. This was achieved by focusing on alternative hardware 

devices, notably mobile smart phone platforms Apple iOS and Andriod. Other 

platforms include Kindle Fire and the internet through various gaming web sites. 

One of the noticeable trends in the video games industry has been the increase in 

consumption through alternative devices other than video game consoles.  Firms in 

the Liverpool ecology have used their industry knowledge gained from previous 

employment, as well as using a similar production model outline in Figure 14, to 

develop video games for mobile hand held devices.  Mobile device platforms have 

fewer financial and publication restrictions, reducing the barriers to entry. Firms in 
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Liverpool have been taking advantage of the new online business models such as 

subscriptions, freemium and in game purchasing (Marchand and Hennig Thurau, 

2013).  

 

The Liverpool ecology also has two firms using new business models that are 

different from the industry standard. One firm ran a dedicated outsourcing function 

and developed no original content, starting in 2008 when all three major publisher 

developers were still in the Liverpool ecology. The firm took advantage of 

connections it had made and maintained to the major studios in the Liverpool 

ecology, through previous employment in SCE. The large video game firms have 

been using outsourcing for some time but managing through dedicated external 

development teams.  

 

“we’ve outsourced, outsourced throughout the whole development.  

Whenever we found we needed something that we couldn’t do or we could 

find cheaper or we just wanted quicker, we outsourced.  So there might be a 

sound recording of you know car engines, stuff like that.  We had graffiti 

from a world famous graffiti artist done.  And all the way through to 

vehicles, characters” (Interview Former SCE Manager, 16/07/12) 

 

The dedicated outsourcing firm was able to exploit the existing business model to 

push for further use of outsourcing for key inputs in production. Rather than the 

external development teams having to manage several connections to multiple 

firms, the outsourcing firm consolidated this to just one. The outsourcing firm has 

been able to convince other developers, through their reputations and trusted 

connections, that they can manage the production of specific inputs across the 

entire development network. In essence, the firm has spotted a structural hole in 

the Liverpool ecology to provide these services but also to make use of freelancers 
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or other dedicated video games firms that are also looking for work in the ecology 

(Burt, 2001).   

 

Freelancers have become increasingly important to the sector. They provide inputs 

that otherwise may not be readily available inside the existing organisations. 

Kitching and Smallbone (2012) highlight the growth in the freelance population 

across the UK, arguing further, the need to distinguish them as different to small 

business activity. Typically the term ‘freelancers’ has been used to refer to 

independent workers in creative industries such as; advertising and film and TV 

(Storey et al, 2005; Moeran, 2009). It’s not that dissimilar in the video games 

industry of recent. Firms of all sizes in the ecology looked for freelancers with 

particular skills, such as programming, to fill capacity shortages and keep costs low. 

The search for such individuals was local and national for Liverpool based firms. 

Hence, freelancers add to the diversity of the ecology and business models being 

used by established firms. However, building on the intra-firm relations, freelance 

individuals in the Liverpool ecology tended to be former employees of one of the 

larger multinational studios in the Liverpool ecology. Additionally, some freelance 

connections beyond the ecology were the result of social interactions on previous 

projects. These emerged when the now new owner-mangers worked in the larger 

studios. This reinforces the value of both the intra and inter organisational relations 

that have permeated the boundaries of old firms into new ones. Kozica et al (2014) 

argue that firms are increasingly becoming reliant on highly skilled freelancers as a 

sources of external knowledge, increasing the absorptive capacity of firms through 

such close interactions, especially in creative and technology based industries. The 

use of freelancers has allowed firms in the Liverpool ecology to increase in number 

and diversity yet kept costs in the business model low and the firm competitive and 

adaptive.  

 

The second firm has challenged the traditional publishing business model in order 

to focus solely on the growing digital gaming space. The more recent generation of 

consoles are connected to the Internet and allow games to be downloaded rather 



 
 

223 
 

than purchased via traditional mediums such as retailers. So online publishers focus 

on the development and publishing of games through online distribution channels 

only. As a participant from the firm puts it: 

 

“we said our business model is basically online only, it’s like the punk rock 

business model but for games.  We haven’t, we’re not going to have a lot of 

money, you know, if we had a pot of say £1 million, we could raise £1 million 

and we would try and make four or five games with that, and the profit that 

we make from those games will fund the next games” (Interview Online 

Publisher 1, 30/11/11) 

 

As Baden-Fuller and Morgan (2010) argue, firms will morph their business models 

over time to respond or take advantage of changes in consumer demands, utilising 

organisational learning and adaption through business transformation. Weick 

(2007) argued through an ecological lens, if the actors appears single minded or in 

this case simply confirming to just the industry norm, then we are not paying 

enough attention to the dynamics the ecology. Toulmins (1990) argues that 

diversity is a cornerstone of the ecological perspective and it is not just influences 

from beyond but within the ecology that impact the mutation of firms and their 

business models. The response of the online publisher was to acknowledge that 

there will be a lack of financial resources to support this activity initially, not just 

within the Liverpool ecology but beyond it. However, as Margretta (2003) argued, 

the firm has to experiment through its business model. A new online publishing 

model is gaining traction in the industry as many developers designing games for 

mobile devices find themselves in a very noisy market place when they go it alone. 

Many of the developers come from a very specific background in relation to the 

wider video game production network. Hence, firms have to learn how to advertise 

their own games to stand out in the market place. As one respondent puts it: 
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“if you’re self publishing, you need to not only finance obviously the 

development of the game, but you also need to have something left in the 

tank once you’re done with the game to promote it, and OK a lot of that can 

be done through PR and you might be able to call in some favours…But I 

think also at the same time realising it really is quite a struggle to 

continuously talk about yourself essentially, and keep awareness” (Interview 

Developer 4, 13/12/11) 

 

Faced with these problems and the increasing number of self-publishing 

developers, some firms are starting to look for online publishers such as the firm in 

Liverpool.  

 

“I’m turning to online publishers now, self-publishing, I think it’s too tough.  

There’s too many games, too many apps, it’s very, very difficult to get 

anyone to look at what you’re doing, especially if it’s not completely unique.  

If it’s completely unique then you’ve got a chance of it being picked up by a 

reviewer or something like that, but if it’s not, if it’s middle of the road then 

they just get lost.  Without the publisher pushing it I think it’s tough.  So the 

first two releases I put out, I self-published, from then on I’m turning to 

publishers.” (Interview Developer 3, 16/07/12) 

 

The closure of the major studios in the Liverpool ecology has impacted both the 

composition and the diversity of business models used by firms. Small firms are 

shifting away from developing big budget video games, to smaller budget 

developments published through a variety of hardware devices and online 

channels. The Liverpool ecology has lost three major publisher developers (SCE, 

THQ and Activision) but gained an independent online publisher and a dedicated 

outsourcing firm. This has increased the number of firms in the ecology compared 

to previous compositions dominated by major players and a few firms developing 
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for the major gaming consoles. However, the diversity has changed and can be 

argued to have increased in the Liverpool ecology, but there seems to be a 

dominance of small and medium sized developers leaving many other structural 

holes in the ecology. One such structural hole exists in relation to a lack of large 

third party publishers. This creates a gap in the entire production network in the 

ecology, reducing the geographical proximity that independent developers have to 

publishers, given their significance in the industry (Cadin and Guerin, 2006). As 

Sabel (2001) argues, the greater the diversity of actors the more likely it is that firms 

will reach out and form partnerships and other forms of interaction within close 

proximity. Scott (2000) has also argued that the creative industries rely on close 

proximity, due to the nature of inputs required in production. The following section 

explores the interactions in and beyond the ecology in more detail.  

 

5.3.2 Rivalry 
 

Firms in the ecology have sought to organise in different ways in order to remain 

competitive and provide a sustainable business model from which they can survive 

in a rapidly changing industry, driven by novelty and technology. Following on from 

the diversity section, there are a number of functions and connections between 

firms within and beyond the ecology. Two trends emerge from the empirical data. 

Firstly, the remaining major video game firm (SCE) had a complex relationship with 

local firms. The firm had a preferred contact list that was heavily influenced by the 

individual running the external development team at the time. When a former SCE 

manager was asked, he said: 

 

‘There was a lot of local people because whoever was running the outsource 

either knew them or they could get a better price locally from them. 

Interviewer: Were these former employees? 
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Sometimes but not always.  There’s some, like there’s ex-employees 

contracting for Sony now.’ (Interview Former SCE Manager, 16/07/12) 

 

This meant that anyone who was to become involved on a project would have to 

meet a number of criteria in order to get listed, then depending on the nature of 

the work the firm would either bring individuals into the firm or completely 

externalise the input required.  

 

“We didn’t, I don’t think we outsourced any code but we definitely had 

external people in, working with our team.  We didn’t do that so much with 

art.  The programmers, we found it easier that the programmers were on 

site. Whereas artwork tends to be a bit more like a jigsaw piece, you can do 

it in isolation and just slot it in and it works.” (Interview Former SCE 

Manager, 16/07/12) 

 

These can be seen as control mechanisms in order to reduce risk and uncertainty in 

the management of particular projects that are vital to the development. Other 

factors include time and cost for the firm. Oakley (2004) argues that successful 

networks take a long time to develop and trust between individuals is a crucial 

ingredient. Turok (2003:552) argues that trust in creative industries ‘enables [firms] 

to overcome some of the limitations of pure market relationships and short-term 

contracts, and to undertake risky or costly ventures without fear of opportunism’. 

Trust for the video games firms stem from the ability to deliver based on past 

experience and reputation. Drake (2003) argues that reputations can be catalysts 

for creativity, illustrating a skills base that is tried and tested. In regards to SCE the 

firm employed selected firms within the ecology and former employees as 

freelancers in order to provide certain inputs. In turn, this strengthens individuals 

learning, reputations and trust. Maintaining the connections and ability to remain 

adaptable enriches the genetic pool within the Liverpool ecology. Grabher (2001) 
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argues that rivalry between firms within the ecology also provides a richness and 

more diverse genetic pool for the evolution of new organisational mutations. The 

role of SCE and other multinational studios that where once within the ecology, has 

been one of embedding skills and the diversity of the actors that can compete ,not 

just with one another, but beyond the ecology.  

 

Secondly, an outsourcing firm that spun off from SCE has become a hub for 

networking and outsourcing for independent developers as well as SCE. The 

outsourcing firm is in a unique position in Liverpool; it has no direct competition as 

its business model is primarily focused on the management of outsourced inputs 

from other firms. Justifying the move towards providing outsourcing services, the 

firm said; 

 

‘a lot of people always want to set up their own development teams and 

make games, in the current climate I thought to myself that’s probably not 

the best thing to do, because it’s high risk, and I thought,  well do you know 

what, if I set myself up as a service provider, outsourcing is happening, the 

developers and the publishers need outsourcing, they can’t manage it, and 

it’s a very similar model to the film industry, where they bring the most 

talented writers, script designers, costume designers, lighting people and 

cameramen together, they do a film and then they all go their separate 

ways’ (Interview Outsourcing firm 1, 11/01/12) 

 

Artwork management provision is the firm’s largest service but the firm had, in the 

past, provided coding inputs, sound and scriptwriting services. The firm does have 

indirect competition from other small firms, who themselves, are taking on 

contractual outsourcing work. However, the firm did not highlight this as a threat to 

their business as they offer much larger capacity and dedicated service.  

Interestingly, due to the connections the firm has with the ecology and several 

beyond it with publishers in other places, it has a privileged position to draw in and 



 
 

228 
 

disseminate work to firms who need it within the Liverpool ecology and also 

interact with firms outside the ecology. Working in order to draw in projects, 

increases the ability of the other firms in Liverpool, in turn increasing the rivalry and 

richness of the genetic pool. This raises the abilities of those firms involved with 

projects and allows them to become exposed to other organisational mutations.  

 

‘we’ve got suppliers in Liverpool, Manchester, London, France, Amsterdam, 

the Far East, North America on the west coast, continental Europe, Australia, 

we tend to find people for the right reasons.  That’s why we ask the 

customers is it quality, time or cost?  If they say, well we need, we’ve got a 

fixed budget, I’ll say well the only people that can do that amount of work 

for you for that amount is probably in China or India, yeah but the quality’s 

rubbish, well you can’t have all.  Or they can turn round and go right, we 

need Liverpool modelling for a video game and I need it in two months, and I 

can work that they’ll need seventy artists.  So straight away the criteria for 

business is find a service provider that has seventy artists free.  Now some 

companies we use have only got twelve artists, one of the other companies 

has got 850.’ (Interview Outsourcing Firm 1, 11/01/12) 

 

This means that some of the small developers, who are looking for contractual work 

for survival, turn to the outsourcing firm and become a part of their production 

networks, integrating them into wider systems of production. 

 

There are some studios in the ecology that bypass the outsourcing firm when 

looking for contracting work or even to provide an input for their own productions. 

Firms are looking for inputs that are not provided internally or that can be sourced 

using their own connections which they trust in order to avoid the risks of the 

market mechanisms outlined above (Oakley, 2004). Inputs coming from outside the 

ecology have predominantly been relating to artwork, sound and testing. In many 
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cases, even if these inputs are provided internally, the small size of many firms can 

mean that they aren’t able to take on the additional work. Given the demands 

already placed upon video game firms, other creative firms in Liverpool don’t feel 

they have enough experience or an interest to work on a video game project.  

 

‘the translations are done by a company in Sweden because they offer the 

best all round package and they’re the best price.  We, our music licensing 

we outsource to a company in London, even though this building’s full of 

musicians and a music licensing company literally there, through this wall!  

But when I spoke to them they were just, it wasn’t their kind of thing.’ 

(Interview Online Publisher 1, 30/11/11) 

 

Referring back to the diversity arguments made by Sabel (2001), within the 

Liverpool ecology, we have seen an increase in the number of firms but the size of 

the firms have been much smaller, limiting their capacity to take on additional 

activity.  

 

“well I’ve found that if you shop around you can get local people to do it for 

the same price anyway, it’s no cheaper.  Then you just find that if you want 

50 people working on your project, there aren’t many local firms that have 

got 50 people who are spare that can jump on it, so you’d have to use lots of 

different places and individuals, which has got a different amount of 

overheads.” (Interview Former SCE manager, 16/07/12) 

 

From the position of the outsourcing firm there are three fundamental questions to 

be asked in regards to outsourcing a particular input. Although all firms would claim 

they are looking for the best quality product, they also have to take into 
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consideration the cost and time it would take to complete the concept they require. 

In the words of the outsourcing firm they said: 

 

‘say if they come [a video games firm], [and said] do you know what… I want 

City of Liverpool modelling for a first person shooter, what we would do is we 

would go, OK, what’s your criteria?  Do you want the best quality buildings?  

Do you want, have you got a budget restriction, or have you got a time 

restriction?  And most software development, that triangle of cost caught in 

time is really applicable to games’ (Interview Outsourcing firm 1, 11/01/12) 

 

The outsourcing firm has a privileged position, having capitalised on an increasing 

trend in video game production. Like other creative industries, video games are 

moving further towards a project based production system involving many different 

actors both internally and externally to the firm (Grabher and Ibert, 2011). Large 

permanent workforces are becoming less cost effective for firms to maintain. For 

example, the large studios when dealing with constrained resources such as time 

and money they outsource work and can still maintain the level of quality they 

require. What this means for the producers is that they have to manage several 

connections in the production process. The outsourcing firm overcomes this 

problem for the studio and manages those connections on behalf of the larger 

studio, reducing the studios external connections. This reduces the number of 

external connections a studio has to maintain but increases those for the 

outsourcing firm.  

 

“Now freelance and contract work is established in TV and film, and radio 

and other sorts of media, however in the games industry it wasn’t, they like 

to tie people for long periods of time.  If I’m going to invest 40K a year on a 

programmer, I want to keep him here for as long as possible, and they don’t 

like that short term approach.  However, that’s the way that the industry had 
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to go, and that’s the way that the industry has gone.  I think people were 

scared of doing it because they didn’t know what to do, so… we hit the 

ground in August 2008, and it was basically a one stop solution where they 

go [the client]… we have been trading for four years going from strength to 

strength” (Interview Outsourcing Firm 1, 11/01/12) 

 

The quote above highlights a structural hole (Burt, 2001) in the Liverpool gaming 

ecology that the outsourcing firm filled in 2008 when there were three large studios 

plus some smaller developers in the ecology. However, it tends to be senior 

managerial employees who are able to spot gaps in the market (Kleppers, 2010). 

The founder of the outsourcing firm is one example, explaining below how he came 

to see the trend and opportunity to spin out: 

 

‘I was a senior producer there for four years and then we were working on 

multiple titles, multiple teams, and all the teams were struggling to manage 

things that were happening within their studio, and a lot of them were 

outsourcing, and it was human nature that out of sight, out of mind, there 

was more urgent and important things that needed addressing and 

managing externally, but because someone was next to you saying oh come 

and have a look at this, they tended to focus on that.  So I started speaking 

to a lot of these people and they all had similar problems, they wanted to 

focus internally but had to manage outside of their office’ (Interview 

Outsourcing Firm 1, 11/01/12) 

 

Other firms in the ecology have recognised the usefulness of the outsourcing firm, 

helping them to plug gaps in their production networks and integrating into wider 

ones. Several firms would turn to the outsourcing firm for inputs relating to 

artwork. Given the diversity of the games being produced and the wealth of 
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connections the outsourcing firms has, firms were likely to get an input specific to 

their requirements. Equally, the online publisher stated: 

 

‘They [outsourcing firm], we’ll go to them for the production side of things, 

so we’ll outsource almost all the production to them, because they’re really 

good at that.  We’ll also get them to help us find other companies that we 

need to outsource to’ (Interview Online Publisher 1, 30/11/11) 

 

Teece (2010) argued that firms could create new business models or refine existing 

ones. This shift in the production process has allowed the outsourcing firm to 

become a key actor in the Liverpool video games ecology, drawing in projects and 

securing wider connections that can enrich the genetic pool of the local ecology. 

Upon further investigation, the company boasts 45 production based connections 

to locations including the USA, China, South Korea and parts of the UK, of which 

only three are within the Liverpool ecology. Several firms in Liverpool do use the 

outsourcing firm in order to get parts of their game developed completed. 

However, an overwhelming number of firms relied on connections beyond the 

ecology that they had used previously throughout their time in larger firms. SCE, 

Activision and THQ had connections to internal and external studios based all over 

the world, given their size and influence. Now former employees running 

established firms in the Liverpool ecology continue to work in similar ways making 

use of those connections that stem beyond the local ecology. So if the firms are 

looking beyond Liverpool, even if they go through the outsourcing firm whose 

connections are predominantly external, it highlights a lack of diversity and then 

rivalry in terms of the richness inside the ecology. Firms tend to be focusing on core 

activities of game development; that of managing the project and sourcing inputs 

rather than specialising in particular inputs for the marketplace. If there is then a 

lack of internal ecology rivalry, Grabher (2001) argues that the evolution of new 

organisational mutations would be much slower. Although this doesn’t slow the 

rate of new firm start-ups it is reducing the ways in which organisations function in 
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the ecology. There is a lack of challenge to the existing business model, reducing 

innovation in organisational form (Baden-Fuller and Morgan, 2010). 

 

Rivalry does not just take place in the ecology. There are other places that act as 

trading zones for the firms (Maskell et al, 2006). Conference attendance has been 

key in securing work and maintaining and increasing the number of external 

connections. Firms highlighted conferences as key places to meet people face to 

face, secure work and sell their products or services.  

 

“with any of the clients, customers that we’re hoping to sign up in the four to 

six weeks, there’s always been a face to face meeting, that’s, and that’s 

usually where the trade shows come in, and that’s usually how the 

relationship starts or gets deepened, you know, because you may have made 

contact over e-mail and had a conversation over Skype, we use Skype quite a 

lot because we demo the software using screen sharing, so somebody can be 

on the other side and they just see what we’re showing on our computer as it 

were.  But then there’s always, because ultimately you’re looking for 

somebody to pay you money, there always needs to be that personal 

connection, at this stage anyway.” (Interview Developer 7, 07/12/11) 

 

Over the last two years, firms in the Liverpool ecology attended and hosted several 

events. Although not all firms attended those outside the ecology, almost all 

attended the ‘Indie Show Case’ event. All participants had experiences of 

conferences and signalled them as important temporary places to establish and 

maintain connections vital to the firm’s future. As one participant refers to a 

contact he has worked with but never met: 
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“The guy I’ve never met and just done the Samsung project for was saying 

are you at Games Con in Germany?  And I thought, well I wasn’t but I might.  

Because I wouldn’t mind meeting this guy…that’s what most people go for, 

to sort out the next deal.  They’ll be showing off what they’ve done and 

they’ll be trying to get publishers on-board. And certainly for developers, 

they’ll be trying to get someone to publish, either publish the title that 

they’ve got or sign a deal for them to do the next game with them, pay for 

development …Yeah I think people, a lot of people prefer doing business face 

to face … and I think when you’re trying to get outsourcing contracts and 

stuff you’ve got to go to these places, you’ve got to go and see them, you’ve 

got to set meetings up, all in advance.” (Interview Developer 13, 16/07/12)   

 

In 2011 Liverpool hosted the Develop conference that brought external companies 

to the city. This provided a huge industry trading zone within the Liverpool ecology. 

One industry magazine reported: 

 

“This year's conference line-up, with over 22 sessions, reflects the changing 

landscape and really drills down into what some of those opportunities are 

today and tomorrow. And, as ever at a Develop Conference, there will be 

plenty of opportunity for catching up with old & new friends over a coffee 

during the day or better still over a beer at the after party." (MVC, 2011) 

 

Table 25 shows a list of the sessions that were held at the conference, showing that 

SCE held the keynote session before their exit from the Liverpool ecology in 2012.  

 

Table 25 Develop conference Liverpool session 2011 

Conference Session Speakers Type of Firm Firm Origin 

Keynote: Sony talks Michael Denny, John Multinational UK and European 
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strategy, creativity and 

Innovation 

Rostron, Graeme 

Ankers and Matt 

Southern 

studio heads 

The rise of free to play 

on mobile: Best 

practice 

Dan Keegan – Open 

Feint1 

Independent California 

iPad game Design: It’s 

different? 

Gareth Jenkins – 

36peas 

Independent UK 

10 Tops for successfully 

using data to improve 

online game revenues 

and player satisfaction 

Chris Wright – Games 

Analytics 

Independent UK -Edinburgh  

Convergence is 

changing and change is 

good! 

John Nash – Blitz 

Games Studios 

Independent UK Warwickshire 

Where is the fun? 

Measuring social 

interaction  

Graham McAllister – 

Vertical Slice 

Independent  UK - Brighton 

Dynamic resolution 

rendering 

Doug Binks – Intel Multinational US – Santa Clara 

Tackling physics Stephen Frye - 

EATech 

Multinational UK - Chester 

1Firm has since been acquired by an American developer 

 

Alongside the conference, three small firms organised a conference called ‘The 

Indie Show Case’. This attracted some firms from outside the ecology who were 

attending the develop conference, along with most firms from within the ecology.  

 

‘we wanted to do a fringe event around the Develop Conference that was at 

the Hilton, and we would do it in the evening, and twenty four companies 

came and exhibited essentially, spent three hours sort of showing off projects 

that they had worked on, and we had about 120, 130 people through the 

door, attending the event, they were, partly they came because we had an 



 
 

236 
 

agreement with the conference organisers, that delegates from the 

conference could come across’ (Interview Developer 7, 07/12/11)  

 

The motivation for ‘The Indie Show Case’ was to bring people within the ecology 

together and be more open about development capacity.   

 

“we’re trying to get community together again of companies working for 

each other… games companies, they don’t want to share secrets with one 

another, and they never want to tell someone what they’re working on, 

because they think they’re working on the best thing, and because of the 

competition from Canada, the US and the commercial situation we find 

ourselves in, they do have to speak to each other now, and they do have to 

say listen can I borrow one of your artists for three weeks?  Because I don’t 

want to hire someone, your artist isn’t doing any work, can I borrow him?  

And those walls are coming down.”  (Interview Developer 7, 07/12/11) 

 

The developer above stated that the motivation for arranging such as conference 

was to use the opportunity to try and connect firms within the ecology and where 

possible, to share projects amongst firms. Other firms in the ecology had conducted 

similar practices at other conferences.  

 

‘at that conference [Game Developers Conference, GDC) we had some 

prearranged meetings that we’d kind of arranged over phone calls and stuff, 

and then we also had some that just happened as we were there.  And I’d 

say that they led to opportunities kind of further down the line, say three or 

four months down the line we kind of had opportunities there.  And we also 

had one that, an opportunity with Nintendo which we talked about while we 

were at the conference, we’d already had a few conversations with that, and 
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then a few weeks later we actually put a pitch into Nintendo’ (Interview 

Developer 8, 30/11/11) 

 

As previously mentioned, the outsourcing firm had connections within the ecology 

to other firms. It used these connections to increase its own capacity to meet 

demand for their services. The outsourcing firm was one of the key organisers of 

the event and has since benefited from understanding who and what capabilities 

exist within the ecology. There are other conferences within the gaming industry; 

the biggest conference is the Games Development Conference, where most of the 

big publishers and developers are present. Only the outsourcing firm and one of the 

new developers attended this event during 2011. As illustrated above by the 

developers’ quotes, both had used their attendance in order to secure work and 

meet face to face with clients.  

 

5.3.3 Tags 
 

Psygnosis, Bizarre Creations and Digital Image Design all had strong connections to 

publishers and a track record for producing blockbuster gaming titles in the early 

stages of the ecologies evolution. Hence these firms were seen as strategic assets to 

the larger publishers that acquired them as discussed in Table 21 and 22. This also 

supports the arguments made previously, that around the 1990’s and early 2000’s, 

the larger publishers were seeking to internalise as much of the production process 

as possible in order to retain control of software production, seen as one of the 

main sources of revenue (Cadin and Guerin, 2006).   

 

“Liverpool’s got a really strong history of video games.  When you think that, 

well the North West has got a really strong connection… I worked at Ocean, 

and when you tend to find large publishers, you always get spin off 

companies, so Ocean there was three or four companies that span off from 

that, then you had Psygnosis and three or four companies span off from that, 
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so Liverpool’s always had a rich heritage, and there are actually over twenty 

game companies, whether it be mobile, PC, browser based or console based 

in Liverpool at the moment.” (Interview Developer 11, 14/02/12) 

 

As individuals were drawn to work for the one of the major publisher developers 

based in Liverpool, they also embedded socially into the city. Social embeddedness 

refers to social relationships that are a valuable asset to the individual and then the 

firm he or she is employed. Its value stems from the access to resources that it 

engenders through an actor’s social relationships (Granovetter, 1992; Moran, 

2005). The resources can be physical inputs or different types of knowledge. There 

was an overwhelming majority of firms that stated family as their first reason for 

remaining in the Liverpool video games ecology. Firms did note that many of their 

former colleagues had left to go and work in other places such as Canada and the 

US where the video game industry was much larger and had greater opportunities 

to work for the larger publisher developers. Having the family support networks 

embedded within the ecology provided emotional and in some cases indirect 

financial support for new business owners (Jones et al, 2014). However, family 

alone was not the only factor as to why firms chose to establish within the Liverpool 

ecology. As already mentioned, there is a rich games history in Liverpool, based on 

the number of large publishers that have been here over the last 30 years.  

 

Several firms stated that their location is not important and they could operate 

anywhere. However, what was important to them in terms of location was security 

and privacy. When looking at the locations of many developer firms, very few were 

located in incubator spaces or open planned shared offices. Before sharing an office 

or using incubator space, firms would opt to use their own homes. There are three 

reasons for this. Firstly, there is a cost issue for many small developers. The cost of 

office space and lease terms can be high and long, hence making use of free and 

secure space is a better option. Free space for some firms included using their spare 

rooms in their house or rotating around each of the team member’s houses.  



 
 

239 
 

 

“cost, cost’s good, because it’s free!  There’s no commute.  I’ve got 

everything that I need … because I’ve got a proper customer office, it’s not 

like I’m in a back room, you know, it’s all fitted desks, a row of PCs you know, 

everything’s there, all the scanner, decent colour printers you know, it’s 

properly equipped.” (Interview Developer 6, 01/02/12) 

 

Secondly, during the creative development process, ideas need to be formed in 

secure places to protect intellectual property rights and allow cognitive proximity to 

be established. Cognitive proximity relates to individuals sharing the same 

knowledge base, which in turn can increase the ability to work together (Boschma, 

2005). The entrepreneurs need both social and cognitive proximity in order to be 

able to collaborate together and produce a concept for production.  

 

“We learnt fairly early on that we needed to make sure that we were 

working from the same office each day for a long period during the 

development of our first game…, we tried to work remotely as much as 

possible, sort of talking over Skype and stuff like that, but we realised that 

it’s far better, far more productive to actually be in the same together.” 

(Interview Developer 10, 13/11/12) 

 

The developers felt that cognitive proximity was also enhanced through 

geographical proximity to one another; being in the same room help to facilitate the 

creative process rather than working across distance or virtually. Grandadam et al 

(2013) argued that in the video game industry face to face contact in the early 

conception of ideas is vital to the creative process.  
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Thirdly, hardware manufacturers retain significant control over who can develop for 

their consoles. They require developers to use a development kit specific to the 

console. Manufacturers rely on the reputation of developers as a vetting process 

before releasing a development kit. Not only does the developer have to be known 

to the console manufacturer, they need to be able to provide a secure place to keep 

the equipment so that the intellectual property is protected. 

 

“you wouldn’t do that sort of development in Base Camp [an open planned 

incubator space], you wouldn’t get the deal, you’d never get a Playstation 4 

kit in a place that wasn’t absolutely secure. “ (Interview Developer 3 

16/07/12) 

 

Even though the Liverpool ecology has lost its major publisher developers, there are 

firms within it that still build and draw from the reputation and maintenance of 

contacts they had whilst working at those studios or from working with them. The 

diversity of firms and the morphing of business models may soon change the tags 

the Liverpool ecology has developed and are currently associated with. The Develop 

Conference has been used to showcase the talent and continued innovations of the 

Liverpool video game ecology, showing a youthful and vibrant community of firms 

with innovative business models and creative gaming ideas.  

 

5.3.4 Projects  
 

Some of the major changes in the video games industry have already been outlined 

in previous sections. This section will look at how video game firms in Liverpool are 

integrating into wider production systems and what is involved in the production of 

video games in more detail. Figure 15 represents a modified production network 

focusing on video game software development. This is based on data from firms in 

the Liverpool ecology. There are many similarities to the production of a traditional 

video game as seen in Figure 12. Finance is an important aspect of many production 
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networks and is essential to move a concept or idea into development. As inputs 

are procured, firms need to be able to pay wages or external firms. Typically, video 

game developers seek a publishing deal that funds a concept into production. This is 

usually paid in instalments. As discussed earlier, developers in the Liverpool ecology 

have been using their redundancy money and savings to move ideas they have into 

development. The development stage is a highly creative stage where characters, 

storylines and genres are explored, tried and tested. This is the most creative aspect 

of the production network, requiring close and regular contact throughout, in line 

with other creative industries (Hartley, 2004; Scott, 2000). Decision-making needs 

to be consistent and fast in order to get a concept developed (Caves, 2000; Drake, 

2003).   

 

“if you’re in separate locations you tend to come up with an idea, or ideas, 

and just, and run with them, and then you take a more complete kind of 

bunch or set of ideas to each other, and because they weren’t done together 

then it’s hard to get an agreement of new direction between each other.  

Whereas if you come to those conclusions together then you’re a lot more 

likely to agree on that direction.” (Interview Developer 20, 13/12/11) 

 

Firms interviewed in the Liverpool ecology kept the development stage completely 

in house and use no external connections during the process. This has generally 

been the case for developers to retain as much control over the initial idea. This is 

typical of the industry, for example, larger studios do not give development kits to 

anyone unless they are in a secure location and on a preferred contact list.  

 

A new stage has been included in Figure 15, this is pre-production. Once the 

developers have a concept they design a demonstration product. At this point, the 

developers will look at the in-house skills set and begin segmenting the pre-

production process. This stage is used to test the technology, programming, artwork 
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and sound and how they interact together. This is known as proof of concept. For 

video games developers this has become a crucial point in the production process 

as it tests a small production of the game before “green lighting” its full production. 

For smaller developers in Liverpool this is an optional stage. Some firms use pre-

production to test their concept functionality and others use this stage to test on a 

selected number of customers as well. There is a feedback loop to the developers 

from the pre-production stages. This enhances the organisational learning process 

by detecting early problems and the viability of scaling up the project. For the 

publishers, the pre-production stage is another way of exerting control over the 

process to make sure the product is viable.  
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Figure 15 Game software production network (Adapted from Johns, 2006, Figure 2) 
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The production stages stay the same for both small and large video games firms in 

the Liverpool ecology. The only difference is towards the end of the production 

stages when the publishing routes differ. Games developed for mobile devices tend 

not to have a final version; instead there is a release version.  

 

“an online game is essentially never finished, you’re constantly updating it, 

you’re always making changes and new content, and of course to inform you 

as a developer what changes on the one hand you should make, but also 

how effective those changes have been in influencing the player behaviour 

you need a tool to help you analyse that” (Interview Developer 17, 

07/12/11) 

 

In order to reduce the cost and time inputs, developers only create a release 

version containing a small amount of content. This can be made free to purchase 

through the application stores or charged at a cost determined by the developer. 

When the application is purchased, the game play can then be analysed. This is a 

new addition to the production networks for video game developers. The 

developers use game analysis software to inform further development of the 

software. Other methods that have been used to analyse game play include online 

forums, blogs and traditional market research methods. This completes a loop, 

making the production process more effective as it reduces time inputting data into 

software, allowing quicker analytics than the traditional business model.  

 

For video games developers, a final version is usually produced as seen in Figure 12. 

However, this is set to change as the games industry begins to analyse game play 

through online connections shown in Figure 15. The online connectivity of current 

generation consoles allows publishers to release new content or virtual goods 

directly to the consumer.  
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“The whole revenue from on line gaming worldwide is projected to grow to 

something like $25 billion in the next couple of years. Virtual goods is, they 

describe it as digital items with contextual meaning.  And essentially what it 

means, people buy these virtual goods for two reasons, they’re either 

decorative, so they allow them to change the appearance of the in game 

character, so they can buy themselves a fancier hat or a bigger sword or you 

know something that other players might not have spent the money on. And 

a lot of that is done through micro transaction, in fact I think on the app 

store now over 60% of the revenue is generated through in app purchasing, 

so essentially the game or the app is free to download.  And then to extend 

the functionality of the app, or get extra features, you make a purchase 

inside the app, that’s why it’s referred to as in app purchasing.” (Interview 

Developer 7, 07/12/11) 

 

In game purchasing trends are also analysed to inform future development of a 

franchise or for additional add-on content. This has been a new addition to the 

business models of many video games firms, especially those in the Liverpool 

ecology. Being able to tailor particular products based on direct consumer feedback 

meets the customer demand much more effectively. 

 

Firms in the Liverpool ecology have acquired greater autonomy than in traditional 

video games production networks. Firms developing for mobile devices such as iOS 

and Android have complete control over the development, pre-production, 

production and publishing. The firms that are still working on console based games 

are still constrained by the relationships to publisher and console makers outlined 

by Johns (2006) earlier in the chapter. The degree to which firms have control over 

finance is less clear cut for mobile platform producers. Those that have used their 

redundancy and savings money have complete control and do not have a third 

party publisher to answer to. Equally, those firms who raise money through 

outsourcing work to fund their development also have complete control. However, 
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there are still firms in the Liverpool ecology that have raised money from publishers 

or other investors and remain accountable to them. Firms in the Liverpool ecology 

are more likely to develop, produce, self-release and analyse.  

 

“what you see now is that essentially a lot of the development, well the other 

thing that’s changing is that this whole chain is often entirely owned by the 

developer now …, so especially if it’s on line, especially if you’re doing, even if 

you’re an app developer, whereas it used to be that this is development, this 

is publishing, and never the two shall …” (Interview Developer 9, 13/12/11) 

 

However, without a large publisher and reserves of capital to advertise, firms are 

also responsible for their own publishing techniques. Firms publishing onto mobile 

devices have to take a different approach to raising awareness of their 

developments.  

 

“the publishing side of things is very, very much integrated with every single 

stage of up to that point.  So really publishing starts from day 1 of the 

company, we, getting our, the brand awareness of the [company] name out 

there and talking about our development process, talking about our 

company, talking about ourselves on our own blogs, social, Facebook, 

Twitter, all that side of things we consider publishing, because all that feeds 

into when we do actually come to release the game” (Interview Developer 8, 

30/11/11) 

 

Developers can use external firms to market and raise awareness of their product 

but this tends to be costly or requires a lot of relationship building and maintenance 

to get a publisher on-board. Given the types of firms and how they have been 

established, involving an external advertising firm is not always going to be viable. 
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This can be a barrier for developers planning to release video games onto already 

crowded mobile device’s application stores. Creating awareness and increasing the 

discovery of their application amongst thousands of other applications can be 

difficult with small budgets but as mentioned above, there are ways in which firms 

are getting around this. In traditional video game production networks publishers 

have a lot of control over the production process, especially how the video game 

will be marketed. They have much larger budgets to spend on the marketing of a 

game to help it through to consumption.  

 

Within the Liverpool ecology, when a firm decided to outsource a function, they 

had to look at the function carefully and decide if the task can be codified to a 

simple brief or whether it involved interpretation and creative input to develop. 

Martin (2013) argued that in industries characterised by symbolic and synthetic 

knowledge bases, or those firms that rely on a tacit form of knowledge, benefit 

greatly from geographical proximity. For video games firms, the development of 

ideas, which is typically symbolic knowledge, firms would appear to work better in 

close geographical proximity but also cognitive and social proximity (Malmberg and 

Maskel, 2006). Malmberg and Maskell (2006) argue that it is not enough to just 

have geographical proximity in the production of knowledge.  Of all the inputs 

required in the production processes, firms were mostly outsourcing artwork using 

connections within and beyond the Liverpool ecology. If the task was simple and 

could be written into a simple brief, codified, then the work was more likely to have 

left the ecology. Artwork of this kind usually went to firms located in China and 

South Korea. If the artwork could not be simplified into a written brief and required 

interpretation or specific details known only by the developer, the developing firm 

took time to visit the artist during production. So it came down to cost, quality and 

time. 

 

“we ask the customers is it quality, time or cost?  If they say, well we need, 

we’ve got a fixed budget, I’ll say well the only people that can do that 



 
 

248 
 

amount of work for you for that amount is probably in China or India, yeah 

but the quality’s rubbish, well you can’t have all.  Or they can turn round and 

go right, we need Liverpool modelling for a video game and I need it in two 

months, and I can work that they’ll need seventy artists.  So straight away 

the criteria for business is find a service provider that has seventy artists free.  

Now some companies we use have only got twelve artists, one of the other 

companies has got 850.” (Interview Outsourcing Firm 1, 11/01/12) 

 

Liverpool based developers found that most local artists did not have the capacity 

or industry experience to undertake their projects. Most of the firms or individuals 

who are able to do artwork are constrained by their size and therefore resources 

such as time and money. There are three factors mentioned above that interviewed 

firms allude to. These are time, cost and quality. Each one is traded off against 

another and this determines, to some extent, the type and location of the firm to be 

employed to carry out the work. Going back to a previous developer’s comment, 

the price differences between a firm in China and one in Liverpool are not that 

different but the quality and capacity to deliver on time to the studios differs 

considerably.  

 

5.3.5 Reflexivity 
 

One observation within the ecology was the contracting of developer firms and 

individuals to “port” video games onto mobile devices for SCE. For the firms and 

individuals this has two benefits. First, the ability the undertake contract work to 

help keep their own firms alive in the ecology using work from the larger firms. 

Second, the firm retains the flexibility over what it can do instead of the firm 

owners being employed and ultimately controlled by the larger studio. Again, this 

goes back to the diversity and composition of the firms in the ecology. Most are 

made up of one to three individuals. 
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“they employ my company to provide a contract programmer, which 

happens to be me as the director, so it’s not an individual contract, therefore 

they can’t really control what I do.  If I was an employee of them, there’s no 

way I’d be able to do any of this external stuff though, they’re very tightly 

controlling of IP and stuff like that.” (Interview Developer 13, 16/02/12) 

 

 Porting has required a rewriting of the original software to run on smaller devices 

created by the console manufacturers. Like other creative industries, developers are 

finding they are resorting to contractual work to fill short-term cash flow issues to 

deliver their business models (Hartley, 2004). 

 

Firms in the ecology have been reliant on the labour pool left behind after the 

closure of the three major studios. Only one studio had employed individuals on full 

term contracts; two graduates from the universities within the ecology. However, 

the firm stressed that they are not geographically limited in their recruitment.  

 

“well it’s quite an interesting one because like we thought that we’d 

probably take mainly Bizarre employees on, and we have done, I mean 

admittedly, but we’ve just taken on two graduates and you’re looking, you’re 

not just looking at Liverpool, you’re looking at the whole UK, and we have 

talked to John Moores as well about the, you know, maybe doing something 

with their, on their games course to maybe help out with them, to maybe get 

some graduates from that.” (Interview Developer 8, 30/11/11) 

 

Even though the big three studios left a large number of individuals redundant in 

the ecology, some have created their own firms but the majority have moved away 

to take up other opportunities in Canada and other parts of the UK.  
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‘Most people went to other jobs in the UK or to Canada, there’s tax breaks in 

Canada for game development, EA and Ubisoft have some big studios over 

there, basically because they can employ hundreds of people and see some 

good tax breaks for that.’  (Interview Developer 8, 30/11/11) 

 

Again, linked to the type of firms in the Liverpool ecology and the restructuring in 

the wider gaming industry, there is a lot of uncertainty in the consistency of work 

and type of people needed in these firms. For the outsourcing firm, they 

commented on a skills shortage in regards to ‘good’ producers, who tend to be 

more high level experienced individuals in larger studios. Producers are hired based 

on their own experiences with a particular genre of game.  

 

“Probably a shortage of good producers, if I had another two producers I 

could probably take on more work, we’re at a tipping point at the moment 

that if I can’t, if I take on any more projects, I’ll drop a plate because there’s 

a lot of spinning at the moment, so I would be reluctant to take on another 

job at the moment because I don’t have the resources to do it. Also I don’t 

want to take on a full-time member of staff unless I get a big job, if I get a 

two month job then there’s not many contract producers out there that 

aren’t asking a ridiculous salary, that I can pull in and help the business.” 

(Interview Outsourcing firm 1, 11/01/12) 

 

In order to overcome a potentially debilitating risk of employing more individuals to 

meet current demand, firms in the ecology are relying heavily on contracting out 

work along the production process. Not all firms are growing and able to take on 

graduates and the slack in the labour markets. Instead, firms are remaining small 

and flexible, retaining core functional skills and then relying on trusted and 

maintained connections within and predominantly beyond the ecology. Like 

advertising and film and television, it holds true that the video games business is 



 
 

251 
 

indeed large but small because everyone knows and talks to one another (Grahber, 

2001; Jones, 1996). For the ecology, this in some way counteracts any ruthless 

rivalry between firms, instead pulling the ecology together like that of a wholly 

functioning organism.  Likewise, the formal qualifications that can dominate other 

sectors such as the life sciences are not as important as the experiences, originality 

and predictability individuals can offer within the ecology.  

5.4 Conclusion   
 

This chapter has sought to answer research questions one and two, detailing the 

emergence of the video games ecology in Liverpool, its organisation and how it is 

integrated into wider production systems beyond Liverpool. In order to understand 

how a place specific ecology has been composed and integrates into wider systems, 

an overview of the global industry has also been presented, showing the structure 

and influence of the major console manufacturers and publishers. It has been 

shown through various global industry level studies (Cadin and Guerin, 2006; Johns, 

2006, Balland et al, 2013) and further analyses here that the position and influence 

of the larger studios still has an effect on smaller independent developers. M&A 

activity still demonstrates how larger firms are located in one of the three core 

regions and are acquiring smaller developers to internalise new and existing 

franchises as well as move towards vertical integration (Johns, 2006).   

 

Liverpool ecology has not been immune to the influences and activities of the larger 

studios and has undergone many changes since its early conception in 1980. Over 

the evolution of the video games ecology American based third party publishers 

have been attracted to acquire Liverpool based firms, most notably Infogrames, 

Activision and THQ. Only SCEE retains a presence in the Liverpool ecology. It can be 

argued that Liverpool’s direct connections in regards to multiplatform console 

publishing have been significantly reduced as the third party publishers have all left, 

leaving only London based offices in the UK. A new wave of firms emerges out of 

the ashes of the restructuring and closure of three multinational studios post 2010. 
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Some have changed their business models to focus on small application 

development for mobile devices, whilst still using their existing skills on triple A 

games to fulfil contractual work for short term capital.  

 

Margretta (2003) and Teece (2010) argued that firms have to experiment and 

morph their business models to fit with changes in the industry environments. 

Equally, the firms are also affected by the place in which they find themselves. The 

Liverpool ecology diversity has reduced although the number of firms has 

increased. Firms are coordinating activities based on their internal capabilities or 

lack of. Inputs were then subjected to a time, cost and quality matrix that 

determined how the input would be met. Whether that input could be met within 

the ecology or whether it has to leave and be produced by firms in other places. 

Ecology rivalry between firms is reduced as there is a sense of community or 

neighbourhood, instead pulling the ecology together like that of a wholly 

functioning organism where people feel as if they are the same boat. Giving a sense 

of share identify within the ecology. 

 

However, firms are increasingly working online, reducing the barriers to 

geographical distance despite the advances in technology showing an increased 

trend towards co-location and inter-firms relationship (Balland et al, 2013). Online 

mediums are enabling firms to pay to upload their products onto a faceless 

application store. Although the interactions within the development process have 

stayed the same, with the importance of face to face contact still asserted. 

 

The relationships between developer and publisher are also changing. Johns (2006) 

and Cadin and Guerin (2006) argued that the publishers are key players in the 

industry and developers have to maintain relationships with them. The empirical 

data has shown that developers are increasing governance over the entire 

production process and bypassing large publishers by developing for smart phone 
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devices. At the same time, firms do not ignore the need in some cases to involve a 

publisher to deal with promoting the game, but they have more control and 

influence over the initial development with the inclusion of a publisher.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

254 
 

Chapter Six  

Anatomy of City of Liverpool: Place, institutions and infrastructures 

6.0 Introduction  
 

 

There have been many theoretical and empirical studies exploring the many 

different types of cities and infrastructures to support entrepreneurship, creativity 

and innovation (Porter, 1998; Florida, 2002, 2008; Cooke 2004, 2005; Glaeser et al, 

2010; Kasabov and Delbridge, 2008; Scott, 2006). Common narratives point towards 

investment in industry related infrastructure, such as cultural or knowledge-based 

assets used to foster a fertile place with talented people, firms and institutional 

actors who can generate and commercialise new ideas (Asheim and Gerlter, 2005; 

Florida, 2008). Such assets can include museums, art galleries, bars and restaurants, 

universities, science parks and incubators (Ratinho and Henriques, 2010; Bruneel et 

al, 2012; Xiao and Ramsden, 2013; Ebber, 2013; Grandadam et al, 2013). The list is 

not exhaustive but provides avenues to examine the geographical context of the 

ecologies under investigation, the particularities of place and the characteristics of 

the City of Liverpool. Hence, the main focus of this chapter is look at how the 

ecologies fit into the anatomy of the city of Liverpool and how the two ecologies 

outlined in Chapters Four and Five are supported by the infrastructures of the city. 

This chapter will bring together the previous two case studies and answer research 

question three which asks: how are the two ecologies situated in the anatomy of 

the city? Both industries have different evolutionary pathways and future 

trajectories but exist in the same city.  

 

To begin, the chapter will review existing conceptual approaches of the city and its 

significance in capitalist economies. Secondly, using Cohendet et al (2010) 

conceptualisation of the anatomy of the city, composed of the upper, middle and 

lower grounds will be applied to Liverpool in relation to the two ecologies outlined 

in Chapters Four and Five. It has been argued in Chapter Two that this concept 

supports and can be developed by the rational framework. Hence, through this 
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concept, we can identify infrastructures, institutions and actors that add to the 

exploration and exploitation of ideas in both ecologies. The chapter will outline the 

video games city and the life science city respectively. The chapter puts forward a 

conceptualisation of the middle ground, complimented by institutional thickness 

literature. Thirdly, a discussion of the main differences between the ecologies and 

how they are situated will be presented. Finally, the chapter will conclude with a 

synthesis of the arguments presented in this chapter. 

6.1 The City 
 

From the historical beginnings of capitalism, cities have functioned in important 

ways, as sites of agglomeration and specialised production activities (Scott, 

2000:23). Hall (1998) has documented, in great detail, the privileged role cities have 

played across the world as centres of economic activity. Not only are cities places of 

economic activity, they are also hives for creativity and innovation hosting a rich 

diversity of people, especially in western economies (Florida, 1995, 2008; Howkin 

2010; Lowe and Gertler, 2007; Scott, 2000; Tay, 2005). Many cities host a variety of 

actors and institutions that have the capacity to develop and exploit knowledge 

bases (Asheim and Gertler, 2005; Asheim and Coenen, 2005). However, we have to 

acknowledge that the city is also a site in which there can be deprivation and 

decline but also renewal (Harvey, 1997). A critique we can raise is that when 

analysing these sites we are only seeing a cross section through a developmental 

trajectory. This emerges out of a path dependent evolutionary process, structured 

by phenomena occurring within and beyond the city (Scott, 2000). It is difficult to 

overcome this without the use of longitudinal studies and a continued empirical 

investigation. However, using the theoretical framework in Chapter Two and as 

shown in Chapters Four and Five, the empirical research has sought to interrogate 

the path dependent processes and emergence of particular ecologies, institutions 

and actors in Liverpool (David, 1985, 1994). So, we have to accept that what we are 

seeing is a cross section in time but be aware that what is shown in this chapter and 

in previous chapters, is that we address, as best practice, the trajectories that have 

led to current contextual configurations (Bathelt and Glückler, 2011). 
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Cities can be understood and analysed in relation to their history, culture and 

economy, requiring and multidisciplinary approach and therefore attracting 

attention from across the social sciences (Harvey, 2006; Jacobs, 1984; Knox and 

Pinch, 2006). Westernised thinking behind what a city is and what it should look like 

has changed significantly over time in relation to broader political economy and 

academic paradigm shifts. To begin, the seminal work of Mumford (1937) titled 

‘what is a city?’ has gained significance, particularly in urban geography and 

planning studies, as a foundation towards more contemporary thinking of the city. 

Mumford (1937) introduced a social element to the theorisation of the city, moving 

beyond the fixed measures and reducing cities to population size, density and 

attributes of the built environment. These were deemed inadequate by Mumford 

(1937), arguing that cities are social dramas. The metaphor of theatre is used in his 

work and runs as a narrative in current work on urban settings. For Mumford 

(1937), cities are the stage in which people play out their social interaction, 

enriched by diversity in people, education, commerce, art and other institutions 

found in cities. Understanding the seminal work of Mumford (1937) here underpins 

the ideas of more recent analysis, proving that new farmworkers are indeed novel 

yet built on principles set decades before. Hence, cities have long been sites made 

up of institutions such as government citadels and economic markets but 

conceptualisation and planning has strongly recognised and included community.  

 

Soja (1980) argued that cities have a socio spatial dialectic meaning; people change 

the place (the city) as they live and work, yet the place conditions their behaviour. 

Cities have a two way process where social relations are constituted, constrained 

and mediated through the city. The fundamental link between people and place 

goes beyond Mumford (1937) and has been taken up by urban geographers such as 

Harvey (1973), Dear and Wolch (1989) and Knox (1994). This thesis, in its efforts to 

understand the city, embraces the connection between people and place through 

the post structuralist lens taken in much of the human geography literature (Knox 

and Pinch, 2006). The approach strongly opposed the idea that the world or in this 
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case the city can be explained through one single hidden underlying structure 

(Duncan, 1980; Knox and Pinch, 2006). This research suggests that cities have 

numerous shifting and unstable dimensions that we should understand as evolving 

and changing. Ingersoll (1992) stated that cities are almost impossible to describe, 

noting that they are not as they used to be with physically defined boundaries, 

usually a wall; instead their boundaries are increasingly ambiguous with flows of 

people and capital permeating their geographically defined boundaries. Over the 

last 30 years, there has been significant economy changes which have led to urban 

restructuring and the way in which we can conceptualise our cities (Knox and Pinch, 

2006). Economic change has been one of the defining factors in the trajectories of 

cities; propelling those cities that are able to capture and nurture high value 

creating activities and leaving other cities behind having to pick up low value 

activities (Sassen, 2006a). The most significant change has been the shift in cities 

being dominated by manufacturing activity to being dominated by service sector 

activity. In short the change has been driven by the wider changes in political 

economy and in the post Fordism era where mass production fell to more flexible 

methods of production and organisation (Piore and Sable, 1984). Table 26 

summarises the main economic changes and as a result, the main characteristics of 

the city for that era.  
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Table 26 Changing contexts and cities 

Economic context Main Characteristics 

Preindustrial cities Small Scale waling cities 

Vertical differentiation based on social 

divisions 

Core - elite of the city 

Periphery – mass of population 

Industrial capitalist city Fordism paradigm 

Dominated by mass production and 

consumption  

Rigid production systems 

Elite migration to periphery or suburbs  

Poor/working class occupy inner city 

Post Fordism to flexibility Increasing use of technology in production 

Flexibility in workforces 

Deindustrialisation of cities  

Move towards service based economy 

New industrial spaces – clusters 

Globalisation Emergence of global cities and global 

command centers (Sassen, 1997) 

Knowledge economies and information 

cities 

Intensified social polarisation 

Increased competition between cities 

(Adapted from Knox and Pinch, 2006) 

 

Sassen (1997) argues that ICT has played a significant role in the development of 

cities and what we have seen more recently is the emergence of global cities. Global 

cities are characterised by social polarisation, presence of large financial 

institutions, multinational headquarters, a stratum of well-paid workers. It is the 

people who in turn demand particular consumer services and provisions such as 

restaurants, shops and bars that in turn utilise large number of low paid workers. 

Hence, there is a cycle in global cities feeding a growing inequality.  Sassen (1991) 

argued in her work that with increased globalisation and adoption of ICT, the global 
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capital is becoming increasingly reliant on global command centres of the world. 

These are places where large financial institutions exist such as London, New York 

and Tokyo. Based on Sassen (1991, 2006a) and Beaverstock et al’s, (2000) analysis 

and characteristics of global cities, Liverpool does not represent a high-ranking 

global city able to call upon the resources of alpha cities such as London or New 

York. According to GaWC (2012) the classification of world cities places Liverpool in 

the lowest category of sufficiency of services. GaWC (2009; 2010) state that the 

sufficiency of services category ‘are cities that are not world cities as defined here 

but they have sufficient services so as not to be overly dependent on world cities. 

Two specialised categories of city are common at this level of integration: smaller 

capital cities, and traditional centres of manufacturing regions’. Liverpool’s rank in 

GaWC ranking has fluctuated, beginning in 2000 with sufficiency of service, 

becoming unranked in 2004 before entering again in 2008 with sufficiency of 

service. It was only in 2010 that Liverpool was ranked as high sufficiency of service, 

maybe reflecting the recent 2008 European Capital of Culture and EU Objective One 

stimulus taking effect.  However, Southern (1999:13) argues that the global cities 

framework does little to explain the roles of those places that cannot call upon the 

resources, or centralised activities of global command centres. The work that has 

been done surrounding global cities focuses on focal cities in the global economy, 

arguing that that peripheral cities are left to pick up what is left, such as back office 

activities that can be done over greater distance (Sassen, 2006a). The framework 

does not help to explain the precise role of non-global cities but allows us to place 

the city of Liverpool into a wider context and thus answers the question raised by 

Southern (1999) as to what is the role of northern English cities, or for this thesis, 

how can a city such as Liverpool host two innovative and dynamic industries one of 

which requiring large amounts of capital not found in the local; and both requiring a 

labour market of highly skilled innovative and creative people we typically find in 

global cities (Beaverstock et al, 1999; Scot, 2000; Cook et al, 2011; Faulconbridge et 

al, 2011). 

 

The study of the city has drawn many scholars to use metaphors to help with the 

imagined geographies and processes in the city. Following the narrative of this 
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thesis, using the metaphor of the ecology to understand the life science and video 

games industry in Liverpool, this final chapter will look at the city through the 

anatomy of the city framework (Cohendet et al, 2010). Knox and Pinch (2006) 

highlight that many social scientists have used similar metaphors describing the city 

as a body; a living organism with a system, with a hierarchy of cells and circulation 

through various arteries; often portrayed as sick or unhealthy. Cities have been 

referred to as networks defined by a conjunction of many overlapping webs of 

social and economic interaction.  More recently, ecology has used as more holistic 

and adaptable narrative in order to capture the environment of cities, and the 

multiple industries and people within it (Howkin, 2010). However, the use of the 

ecology metaphor is abstract and developmental with few conceptual or empirical 

underpinnings. Yet as shown in Chapters Two, Four and Five, Grabher (2001) 

provides a heterarchical underpinning derived from the biological sciences. Hence, 

utilising metaphors commonly seen in biological sciences and evolutionary biology 

help us to make sense of how the processes of the city can be imagined. This 

chapter will use empirical investigation to show the interconnectedness between 

firm ecologies and place. Following Soja (1980), not only is there a dialectic 

between people and place but also the industry and place. People make up the 

workforce, firms and institutions found in cities, and are conditioned by and 

influence by place.  This requires a framework that does indeed focus on the city, 

both on the people and the physically built environment, but it can also be used to 

understand the city in relation to particular industries. The following section will 

briefly revisit the anatomy of the city framework outlined in Chapter Two and apply 

this to the city of Liverpool in regards to the two industries.  

 

6.2 Anatomy of the City 
 

Cohendet et al (2010) proposed the concept of the anatomy of the creative city, 

focusing on three layers, the upper, middle and under grounds. In the previous two 

chapters this thesis has looked at the heterarchies of two industries, focusing on the 

firms that make up the Liverpool ecologies. The heterarchy approach provided 
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answers to research questions one and two focusing on the two ecologies, but does 

not focus directly on Liverpool itself with the exception of tags. What is proposed in 

this chapter is the application, critique and modification of Cohendet et al’s (2010) 

conceptualisation, which is based on three layers that constitute the anatomy of 

the city. The framework will be used to investigate infrastructures, institutions and 

actors that make up the city of Liverpool. The framework emphasis, both on the city 

and the industry ties the two together, rather than seeing one as privileged over the 

other. Whereas the primary focus of the original conceptualisation is on creative 

cities, this chapter will use the frameworks fundamental theoretical underpinnings 

outlined in Chapter Two, to look at what the anatomy of the city looks like for both 

the creative and science ecologies. There have been several papers on the video 

game industry building on this concept but focusing on creativity (Cohendet and 

Simon, 2007; Cohendet et al, 2010; Grandadam et al, 2013). For the life sciences 

there have been several publications that suggest a set of characteristics needed in 

order to replicate a successful ecology of such firms with processes of learning and 

innovation (Zucker and Darby, 1998; Powell et al, 1996, 2002; Cooke 2001, 2004, 

2005; Feldman and Francis’, 2003; Gertler and Vinadrai, 2009; Nilsson, 2001, Lowe 

and Gertler, 2007; Moodysson et al, 2008). These studies have been done at various 

points in time and have tended to focus on key issues in rather large life science 

clusters, predominantly in the USA, Cambridge (UK) and Scandinavia. Missing from 

the literature, is an examination of an emerging and relatively smaller 

agglomeration of firms in an English city, beyond the main corridors of the South 

East and London, as well as using the anatomy of the city framework on a life 

sciences industry. The aim of this chapter is to examine the upper ground and 

undergrounds, but crucially, to develop an understanding of the composition of the 

middle ground, particularly involving the degree of institutional presence. 

Furthermore, we can then explore what the middle ground does for both industries. 

Although the anatomy of the city concept is relatively new, theories and recognition 

of institutions at various scales are not (Amin and Thrift, 1994, 1995; Giordano, 

2001; Peters, 2011; Suddaby, 2010; Bruton and Ahlstrom, 2010).  
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To enrich the conception of the middle ground, the chapter will introduce the 

concept of Institutional thickness as a theoretical perspective on how institutions 

can play a role in the economic development of cities and supporting industries 

(Amin and Thrift, 1992; 1995). Institutional thickness is defined as `explaining the 

possibility of place centeredness, that is local agglomeration within global 

production filieres, particular emphasis is given to the role of certain institutional 

conditions, ranging from strong local institutional presence through to the strength 

of shared rules, conventions and knowledge’ (Amin and Thrift, 1994:2). The theory 

of institutional thickness has been applied and critiqued for some time now. 

However, the fundamental concepts on which it is based still resonate in through 

the theorising of a middle ground in this framework. The idea of share rules, 

convention and knowledge have strong links to the ecological perspective outlined 

in Chapter Two and used in Chapters Four and Five. Grabher’s (2001) 

conceptualisation of ‘tags’ highlight share conventions and norms practiced daily 

within the ecologies amongst firms. Although the literature on institutional 

thickness can overemphasises the role of formal institutions, informal or self-

organising firms or institutions share some of the characteristics and process of 

institutional thickness. Equally, we are in a time where cities and regions are seeing 

the roll back under austerity measure imposed by the current conservative 

government. The role back has seen a thinning of institutional presence in particular 

places (Henry and Pinch, 2001). Amin and Thrift (1994, 1995) argue that there are 

four organisational components and processes to institutional thickness in the 

locality. Henry and Pinch (2001:1174) outline factors as: 

 

(1) A strong institutional presence of a plethora of diverse institutions such as firms, 

training centres, government agencies, trade associations, marketing boards, etc; 

(2) High levels of interaction amongst the institutional network in the locality, which 

may, in time, constitute a `social atmosphere' of shared rules, conventions, and so 

forth; 

(3) Structures of domination and patterns of coalition, which result in the gain of 

collective representation and inhibit rogue behaviour; 
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(4) A mutual awareness of a common enterprise or `industrial purpose' amongst 

participants and institution, so this common enterprise may be extended and 

supported, by various wider sets of regional social structures such as ethnicity, 

sexuality, regional identity, gender, etc.  

(Henry and Pinch, 2001:1174) 

 

In outlining these organisational components and processes, they are analogous to 

the ecological approach taken in the previous chapters. Both the ecological and 

institutional thickness approaches identify diversity as a key factor contributing 

towards the development and survival of particular industries (Grabher 2001; Henry 

and Pinch, 2001). Diversity involves many different firms providing different inputs 

but also a variety of institutions supporting or complimenting aspects of the 

production process and becoming a part of the anatomy of the city. High levels of 

interaction, involving formal and informal communication through various mediums 

such as face to face or email, are again analogous to rivalry and projects in the 

ecologies framework (Grabher, 2001). High interaction on a formal and informal 

basis between actors and/or institutions is key in institutional thickness but also in 

ecologies to enrich the diversity in the genic pool. Institutions can act in similar 

ways in order to learn and adapt to changes in the economic environment. In 

addition, projects allow some elements of rivalry to be dampened, allowing 

cohesion in the ecology and mutual existence. This is reemphasising the socio-

spatial dialectic in which cities condition behaviours, but equally the practices, 

routines and norms become part of the city’s institutions and way of thinking, thus 

informing the physical infrastructures needed in order to support these 

interactions. Having a common understanding or awareness of enterprise or 

industrial purpose, links to the tags feature of heterarchies in the ecology approach. 

However, the ecological perspective used in previous chapters is insufficient to fully 

explore the geographical context, institutions and infrastructures in Liverpool. 

Therefore, the anatomy of the city framework, complimented by the institutional 

thickness concept, answers research question three in much more detail. Equally, 

institutional thickness alone would not fully explore the infrastructures of a 

particular place; focusing solely on the institutions, whereas the anatomy of the 
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framework meets the gap. Additionally, there is the link between using the anatomy 

of the cities framework complimented by institutional thickness and the previous 

ecological approach as noted above. This justifies and gives grounding to the 

metaphors being used to look at both industries and cities in this thesis.  

 

More recently, Glaeser et al (2010) have begun to raise further questions regarding 

entrepreneurial activity in cities and the need to investigate the structures and 

institutions, aiding or constraining levels of entrepreneurship. As this thesis focuses 

on the middle ground which is composed of institutions, institutional thickness can 

provide to key insights into the role of connectivity and articulation within localities. 

Hence, we can determine the intuitional thickness or even thinness (Henry and 

Pintch, 2001) of the middle ground for both ecologies and the processes towards 

institutionalisation that lead to thickness (Amin and Thrift, 1995). Overall, this thesis 

would argue that the anatomy of the city framework, complimented by institutional 

thickness, becomes theoretically holistic in that it is not overly focused on 

institutions and the physical attributes of the city but includes an upper and 

underground recognising people and the firms in the city, supporting a socio-

economic spatial dialectic (Soja, 1980). Supported by the previous arguments and a 

poststructuralist epistemology, this thesis like any other study of the city, has to 

recognise a plethora of people, institutions, organisations, firms and infrastructures. 

 

6.2.1 A Video Game Ecology in the Anatomy of City of Liverpool 
 

Cohendet et al’s (2010) work centres on the anatomy of the creative city using the 

empirical investigation of Montréal’s video game industry.  Existing literature, 

specifically on agglomerations of video games firms is still emerging. Previous 

studies have focused on aspects of the entire industry, leading multinational firms 

or places that are key sites of video game activity such as the USA and Japan 

(Aoyama and Izushi, 2003; Broekhuizen et al, 2013; Cadin and Guerin, 2006; 

Subramanian et al, 2011). There is a growing body of literature on other creative or 

cultural industries, as they make up a significant proportion of advanced economies 

(Hartley, 2005). Creative industries describe the conceptual and practical 
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convergence of the creative arts embedded in individuals with the cultural 

industries that bring products or service to the masses (Hartley, 2005). Scott (2000) 

argues that with increasing disposable incomes comes an increase in the 

consumption of cultural goods of all kinds. Given that creativity is embedded in 

individuals and that cities are places of dense interactions and expression between 

individuals, cities have become sites of creativity in a new global capitalist cultural 

economy (Knox, 1995). Much of the literature on cultural creative industries is 

focused on the larger agglomerations in cities such as London, Paris and Tokyo (Tay, 

2005), however there are publications on other cities such as Manchester and 

Vancouver (Johns, 2011; Coe and Johns, 2004). It is the larger global cities that have 

had an evolved critical mass and ability to attract creative talent (Sassen, 2002). 

Creativity, as seen by Scott (2000) and Cohendet et al (2010) emerges out of the 

geographic milieu and production system, making creativity an inherently local 

process. It has been a long standing argument that creative industries and cities are 

interlinked (Salais and Storper, 1993; Scott, 2000; Tay 2005; Thrift, 1994).  

 

‘In cultural-product industries, the connection [between creative industries 

and cities] has special significance because of the intensity and idiosyncrasy 

of the relations between cultural attributes [museums, art galleries, cafes, 

restaurants etc.] of place and the qualitative aspects of final outputs’ (Scott, 

2000:4). 

 

Equally firms in these industries tend to agglomerate to facilitate ongoing 

interactions and speed the pace at which projects are completed (Cook et al, 2011). 

Given its tacit nature and the more emotional and inspirational aspect of creativity, 

face to face contact has been seen as routine among many creative industries 

(Grabher, 2001; Johns, 2011, Cook et al, 2011). So this close contact will mean that 

intense learning is most likely to be in evidence. On the job portfolio working and 

know how learning practices dominate the industry (Hartley, 2005). Linking the 

practices and techniques needed in such industries, but also the emotive content of 

production. This section has shed some light on the fundamental factors that have 



 
 

266 
 

emerged in creative cities. The following section will explore the three layers that 

make the anatomy of the city for a video games ecology.  

 

Upper ground 

 

Cohendet et al (2010) and Grandadam et al (2013) work adds towards the academic 

literature on the video game industry and cities in particular. Their work centres on 

established agglomerations of video game firms situated in cities that have several 

leading multinational firms and a community of independent SME’s, in turn making 

a vibrant community of creative firms and people. However, both papers are 

focused on Montréal, Canada. One of the differences between the existing 

literature and this research based in Liverpool, is rapid change in the composition of 

the ecology, due to the departure of multinational firms and high number of new 

firm start-ups. Cohendet et al (2010) observed that in the Montréal video games 

cluster, Ubisoft (a French developer and publisher) acted as an anchor firm 

(Feldman, 2003), fostering the creation of service organisations and video game 

start-ups. There is one striking difference between the Montréal gaming cluster and 

what this research observes in Liverpool. Montréal has been the focus of much 

institutional intervention through public policy aimed at attracting firms and 

developing a video games cluster (Pilon and Tremblay, 2013). Pilon and Tremblay 

(2013:1) argue that ‘in Montréal, it is the public policy contributing to financing jobs 

in the Multimedia City and the French language that brought Ubisoft to the city; this 

contributed to make the city well known in the field, creating a “brand” for the city 

and thus fuelling the cluster development’. Compared to other video game 

agglomerations, like in Los Angeles and Liverpool, there has been far more state 

intervention and support rather than grassroots developments or growth through 

cross fertilisation with other creative industries.  

 

Over the years, there have been several successful start-up firms, enriching the 

diversity in the Montréal ecology, again supported by financial programmes aimed 

at job creation and enterprise developed by the Quebec Government (Pilon and 
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Tremblay, 2013). The presence of such a large and well know publisher, ranking in 

the top 10 global firms (see Chapter Five), also attracted other large 

publisher/developers to locate in the cluster in order to take advantage of the 

service organisations and other institutional intermediaries.  Within the cluster, 

there are also professional associations with over 400 members (Grandadam et al, 

2013). It has been the case that people from the Liverpool ecology have move to 

Montréal after the closure of the big studios.  

 

‘Most people went to other jobs in the UK or to Canada, there’s opportunities 

in Canada for game development, EA and Ubisoft have some big studios over 

there, basically because they can employ hundreds of people and see some 

good tax breaks for that’ (Interview Developer 8, 30/11/11) 

 

In the Liverpool ecology, the multinational firms (before their exit in 2011) did act as 

a hub, with several smaller firms being able to take advantage of externalised 

projects (Markusen, 1996). Linking back to Chapter Five, the MNE wanted to 

minimise the number of connections they have to manage internally. Utilising the 

outsourcing firm, work began filtering through to other firms in and beyond the 

ecology. Cohendet et al (2010) outlined a similar mechanism used by multinational 

firms but the configuration used a brokering firm rather than a dedicated 

outsourcing firm. The current composition of the Liverpool ecology owes its 

diversity and composition to the closure of the large studios in the upper ground, 

but the ecology has a long history, as outlined in Chapter Four. The last five years 

have seen a growth in the number of video game firms within the ecology and their 

geographical pull towards one particular location in the city, the Baltic Triangle 

development zone.  

 

Bathelt (2004) observed a similar phenomenon in the Leipzig media cluster in 

Germany. He argued that forced entrepreneurs are those who have suffered from a 

job loss resulting in self-employment. Fraser (2004) termed this phenomena survival 

self-employment, whereby the founders’ initial concern is to provide an income to 
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support themselves and/or a family. Many entrepreneurs’ start-up firms as a means 

of self-employment doing what they have been trained to do. 

 

‘So we basically formed that immediately after Bizarre Creations was closed, 

so February this year, yeah, so Bizarre was closed on the 18th February and 

pretty much the Monday after, so the 21st we were, we were up and running, 

kind of!  Without any contracts or being able to pay staff, a group of us just 

decided like you know we’ll start a new company, we’re not going to get 

paid, so we’ll do it, we’ll give ourselves like three months of not getting paid 

to kind of see how things go basically, and try and win a contract.’ (Interview 

Developer 8, 30/11/11) 

 

 As the business grows they begin to take on people. As mentioned in Chapter Five, 

firms were using savings and redundancy money to fund the initial start-up (Rouse 

and Jayawarna 2006).  Bathelt (2004) argued that this group are among the firms 

with the lowest sales figures as they are not concerned with high growth. We can 

also observe spin offs from a former firm. These are firms who leave an established 

organisation by their own choice to form a new venture. Usually the large firms are 

considered as focal firms that are globally connected and significant actors in the 

local economy where they are situated (Sassen, 2006a). This is not to say that small 

businesses produce the same types of people. Entrepreneurs, in this sense, have a 

vision that they wish to capitalise on themselves, away from the focal firm 

(Edmiston, 2007). This exemplified by the outsourcing firm who stated: 

 

‘So I spotted an opportunity and though, do you know what, I can, we can do 

this.  I was at a time at Sony where either if I didn’t do it there and then I 

would never have done it, and a lot of people always want to set up their 

own development teams and make games, in the current climate I thought 

to myself that’s probably not the best thing to do, because it’s high risk, and I 

thought,  well do you know what, if I set myself up as a service provider, 

outsourcing is happening, the developers and the publishers need 

outsourcing, they can’t manage it, and it’s a very similar model to the film 
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industry, where they bring the most talented writers, script designers, 

costume designers, lighting people and cameramen together, they do a film 

and then they all go their separate ways …’ (Interview Outsourcing Firm 1, 

11/01/12) 

 

In some cases they may become a supplier to the focal firm. Firms that are formed 

through the spin off process involving a successful firm, generally have routines 

inherited from the previous firm that can in essence bread further success (Klepper, 

2010). The owner-manager generally selects the best practice or improves upon the 

bad practices of his or her previous employer. These have been characterised as 

leaks from master firms or inherited characteristics. It is the local success of 

established firms that “breed” further success (Klepper, 2010; Dahl et al, 2011). 

Given the project based organisation and shorter timelines of projects compared to 

the life sciences, there is an increased need to explore new trends and develop new 

ideas. The large firms were making use of the existing pool of talent and since their 

closure SMEs have been able to cherry pick from the labour market. In opposition 

to Grandadam et al (2013) who suggests that larger firms take the lead in organising 

events, what we are seeing in Liverpool is that the smaller firms who are self-

organising, see a sense of urgency to bring the firms together. Events such as the 

Indie Show Case network are essential to revive and refresh the creative process by 

opening small worlds to global stages.  

 

Underground 

 

Florida (2005; 2008) argues that cities need a creative class to provide a form of 

knowledge externality for firms. This is done through having a concentration of high 

skilled individuals. In relation to the anatomy of the city, these individuals can be 

found in the underground. These individuals have a shared interest in their activity 

which defines who they are. The underground can be the source of labour for the 

firms in the upper grounds. They can seek to internalise those who seem to be on 

trend and provide novel ideas. However, as Markusen (2006: 1932) states ‘ raw 
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agglomerations of artists and members of related occupations do not ensure that 

synergies develop among them, or that their ranks will grow over time’. Focusing on 

who these people are ignores the need to look at the context they are in and how 

relationships between firms, institutions and even individuals can be built 

(Cohendet et al, 2010; Florida 2005, 2008). In the Liverpool ecology the departure 

of all three large firms has left a pool of talented video game developers. As 

Feldman and Francis (2003) argued in life science agglomerations, the current 

diversity in the video games ecology in Liverpool has been caused by the 

closure/downsizing of MNE operations.  

 

Middle Ground 

 

As the upper ground has highlighted, there are no dedicated consultancy firms in 

the ecology. Instead the city hosts a variety of physical assets that have been used 

by those in the ecology. A large number of cafes, bars and restaurants are deemed 

supportive in creative industries and cities by providing space for exchanges and 

relationships formations (Scott, 2001, Cohendet et al, 2009; Cook et al, 2011, 

Gleaser, 2010). However, the video game ecology in Liverpool is situated 

predominantly in a local development agency led initiative named the Baltic 

Triangle. This is located close to the water front in the historical port area. It is a 

brownfield development of several warehouses. Amin and Thrift (1994, 1995) 

argued that a shared initiative, or common project, is likely to foster more 

coherence and mobiles the region more effectively. The Baltic Triangle project aims 

to develop a site for creative industries in order for those industries to locate and 

grow with the potential for cross fertilisation. This adds to the outcomes of 

successful creativity and institutional mechanisms that are fundamental to the 

constitution of production and exchange of relationships (Cook et al, 2011).  Cook 

and Johns (2011) have studied the film and TV industry in Liverpool and noted the 

Baltic Triangle as a unique development site for creative activity. The area makes up 

a significant part of the middle ground with the aim of fostering connectivity 

between varieties of different creative industries.  



 
 

271 
 

 

‘Imagine an area where musicians rub shoulders with photographers, artists, 

fashion designers, digital agencies, architects, film-makers, young 

entrepreneurs, recording studios and there’s a bunch of drinking holes and 

eateries, nightlife venues, internationally acclaimed arts festivals and 

galleries to drop-by on. That’s us... Quietly, under the radar, just getting on 

with our stuff’ (Baltic Triangle, 2013). 

 

Figure 16 and 17 shows the area the Baltic triangle covers and a photograph 

showing the types of space that is available. 

 

 

Figure 16 Baltic Triangle Map 
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Figure 17 Baltic Triangle photo and studio space (Baltic Triangle, 2013) 
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The aim of the £12 million project was to deliver a space for Liverpool creative firms 

to locate at lower cost. As the lead development agency Liverpool Vision stated: 

 

‘a lot of people were coming to us and saying, I just can’t get into the City 

Centre anymore - the journey has been very varied, but one of the things we 

do is support and I was heavily involved in the capital of culture bid and I 

wrote significant parts of it and this is why I was so pissed off by the lack of 

music industry consideration and the success of the capital of culture was 

great and the City Centre boomed, but this also meant that a lot of people 

moved their premises especially where we were around Bold Street and 

Concert Square area, the Landlords like a flash increased their rent – I mean 

that is what Landlords… in inline with where is trendy they think actually, we 

can charge a bar 10 times what we are charging a business and that is not 

good news for any company and we were hearing a lot of this.   Then there 

were was a lot of room around the Baltic, links to the Biennial so people 

started talking about it saying, you can’t do that, so we paid for a demand 

study along with the Arts Council and this came back saying yes, the creative 

industries are going to grow and there is a lot of demand for cheap space 

and there isn’t a lot of cheap space at the moment’ (Interview Development 

Agency 1, 21/06/13).  

 

Empirical investigation drew attention to the Baltic Triangle development as the 

place video game firms had chosen to locate. The low cost office space and short 

term lease agreements suits the young firms using a limited pool of resources.  The 

development agencies who also occupy the middle ground supported and focused 

their efforts on business networking and support in this area.  

 

‘I mean if I go for a meeting down there, in the Camp and Furness, I can 

guarantee that I won’t be able to get away without bumping into another 

business, and that must be a result if people can get work like that – getting 

work that they wouldn’t have otherwise got.  Lots of networking happens 

down there – there is the Baltic Creative Showcase on Monday and then 



 
 

274 
 

there is our Accelerator programme’ (Interview Development Agency 1, 

21/06/13) 

 

Key processes supporting agglomeration and the impotence around shared space 

and close proximity have been identified across many studies of the cultural and 

creative industries. Scott (2001) argued that the close proximity of creative firms 

allows for action to be done in much shorter time scales. Grabher (2004) adds that 

it also provides cognitive proximity on shared projects, again reducing time and 

increasing a sense of community. Cook et al’s (2011) study of the Television and film 

industry in London showed several key benefits of agglomeration. Topping their list 

and concurrent in other literature was the need for face-to-face contact. This allows 

for the emotive characteristic of creative projects to be conveyed thoroughly 

through face-to-face interaction. Relationship building is also essential to trust and 

reciprocity in the creative industries (Scott, 2001; Hartley, 2005).   

 

‘It is because cultural artefacts are being created which convey meaning, 

emotion and information Accordingly it is of paramount importance that 

those engaged in their production understand the meaning which is to be 

conveyed. In order to come to that understanding, communication with the 

maximum ‘bandwidth’ is required: face-to-face contact’ (Cook et al, 

2011:2924) 

 

Although there have been fewer cases of collective projects involving a plethora of 

firms in the Liverpool ecology, there is a perceived benefit for being with those 

firms who are in a similar position. There is a community of ‘we are all in this 

together’. As mentioned in Chapter Five, a limited number of firms have tried to 

look for inputs within the ecology through cross fertilisation with music producers 

and animators but during this research were unable to. However, what still holds 

true is that face-to-face contact is important as well as relationship building with 

skilled workers. It was noted in Chapter Five that one developer travelled to a music 

producer in order to reproduce some of the agglomeration externalities.  
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Returning to Cohendet et al’s (2010) concept, there was a need for spaces in which 

firms can locate but also the spaces in which individuals can explore away from the 

commercialised world of the upper grounds. The Baltic triangle offers such space 

with a number of bars and restaurants located within and around it. This invites in a 

new wave of individuals who may wish to seek to express or validate their ideas. 

Having a middle ground, such as the Baltic triangle, with many of the facilities 

outlined by Cohendet et al (2010) increases the probability of firms being able to 

see ideas begin to develop into opportunities for commercialisation. As Scott (2000) 

argues, the need for close interaction in creative industries increases the likelihood 

of synergies, as the critical mass of creative firms grow in this area. As one 

developer noted: 

 

‘The group of guys who I wanted to start the company with, they were keen 

on staying in the area [Liverpool] because they’ve got family and kids, all the 

practical kind of things.  But then also it’s a good city to start a company 

because, a games company especially, because it’s got great nightlife, it 

tends to be younger graduates who come into a games company, so it’s 

good for attracting graduates.  And also it’s cheap to have an office as well’ 

(Interview Developer 8, 30/11/11) 

 

As well as the night life and Baltic Triangle there are other features of the city that 

could be included in the middle ground. Although the research participants did not 

single out any of the city’s cultural assets, they did acknowledge them as integral to 

the quality of life and vibrancy of the city. Other public assets include the museums, 

art galleries, shopping and leisure activities. These are places in the anatomy that 

add to the experiences of those working in creative industries. Returning to the 

debate on institutional thickness, Table 27 shows where the video games industry 

meets the favourable conditions of institutional thickness set out by Henry and 

Pinch (2001). 
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Table 27 Outcomes of favourable institutional thickness condition 

Institution Thickness Outcome Observation  

Institutional persistence – local institutions 

are reproduced 

There has been less institutional support 

and direction for a video game industry in 

Liverpool. The NWDA has provided broader 

creative industry support along with North 

West Vision and Media. Both organisations 

have since been disbanded.  

 

There has been a self-organised virtual 

institution produced known as North West 

Indies, a closed network through which 

members can share information and 

advertise for various inputs. 

 

Liverpool Vision has been one of the largest 

champions of the sector since the NWDA 

demise.  They have provided business 

support and were heavily involved through 

Liverpool ACME in the initial development 

bid for the Baltic triangle.  

Archive of common held knowledge (formal 

and tacit) 

 Liverpool does have three universities, all of 

which offer computing related courses that 

can enrich the labour market. There are 

cases in the ecology where firms have taken 

on graduates and also interns from the 

universities.  

 

More recently there has been the 

development of the UTC with a specific 

Studio School tailored towards the video 

game industry. This strengthens the ties 

between industry and academia with 

curriculum development involving the 
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school, universities and industry. This 

further enriches the ecologies labour market 

and potential for new ideas to be yielded 

from such centers.  

Institutional flexibility – ability to learn and 

change 

 There is limited evidence to support the 

change in institutions towards the video 

games ecology. The firms themselves have 

changed and responded to market pressures 

and the lack of institutional support.  

 

Liverpool Vision has undergone considerable 

change with its focus turning towards 

marketing the city and business support. 

The institution has recognised the changing 

needs of firms and the development of the 

Baltic Triangle but has also undergone 

significant cuts in funding.  

High innovative capacity – region and firms 

within it 

There has been innovation in the business 

models of the video games firms. Many of 

the new startup firms have moved away 

from triple A game design onto mobile 

application development. There is a firm 

that is capitalising on the increasing need for 

inventive ways to analyse game play and 

feedback mechanisms.  

 

The innovation is based the firm’s own 

experience and capacity to drive new ideas 

to the market.  

 

Additionally, as noted in Chapter Five, many 

firms have found themselves in cycles of 

contract-based work in order to keep their 

businesses alive rather than focusing on 
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pure development of new games and 

software. This can be seen as a distraction 

from innovative practices and rather a 

means of survival employment.  

Trust and reciprocity as a behavioral norm  There is a collective atmosphere of firms 

being ‘in the same boat’ describing their 

feelings towards being made redundant and 

venturing onto a new enterprise. Trust has 

become a behavioral norm with the video 

game industry and broader creative 

industry. For Liverpool, the collective 

support to organise conferences and have 

informal conversations is partly the way 

towards building relationships and 

deepening the trust. It is documented in this 

thesis that many of the new firm owner 

mangers formally worked together in one of 

the three larger studios. Hence, inheriting 

already developed relationships and levels 

of trust. Some firms have used these 

practices with connection beyond the 

ecology. 

Common project that serves to mobilise the 

region in an effective manner 

  The Baltic Triangle development is a 

collective project aimed to house the 

creative capacity of the city.  Although there 

is no evidence from this research that firms 

within the ecology are cooperating on a 

collective project, repeating arguments 

above, there is a collective mind set 

amongst the new firms having previously 

worked together.  

 

The Baltic triangle has been a key development as a physical asset; it is supported 

by many institutions at various scales and adds to the institutionalisation process 
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leading to institutional thickness. The Baltic provides a focal point on which firms in 

the creative industry can gain access to those with experience in access resources 

as well as to create a local buzz.  The development is small in comparison to other 

public/private intervention lead strategies such as Media city in Salford, yet it has 

great significance in the video game ecology as a formal and informal place of 

interactions which hosts a large proportion of the entire ecology. Furthermore, the 

video game industry in Liverpool has begun to develop virtual networks such as the 

North West Indies where developers can post and advertise particular demands for 

inputs or share knowledge. The virtual institution came about after the closure of 

the multinational firm in 2011 and was established by a former employee, who at 

the time, had just set off on his own business venture.  Cohendet et al’s (2010) 

framework does not consider virtual spaces as part of the middle ground. Given the 

technological capabilities of this sector and the success of the developer’s efforts, it 

makes sense to include this into Liverpool’s middle ground.  

 

‘[North West Indies] was initially just a private mailing list for people to just 

e-mail round and help each other.  And it kind of spiralled bit, you know, 

people told people and people told people.  At the minute … And then we 

started to get a little bit of kind of proper coverage you know, it was in the 

Liverpool Post, Euro Gamer did a feature on what happened after Bizarre 

closed and they were interested in hearing about North West Indies, so I was 

featured on one of their video presentations they do.  We’re in touch with a 

couple of other little journalists and stuff.  But you know we’ve been in the 

paper a couple of times.  And now it’s, I think there’s like 60 of us 

representing a, there’s over 30 companies’ (Interview Developer 9, 

13/12/11) 

 

The video game ecology in Liverpool, as mentioned in Chapter Five, has been able 

to embrace the virtual spaces and extend interaction into this space. Within the 

anatomy of the city, virtual spaces are equally as important for creative capacity 

building and as a mediating or brokering facility between those who seek to 

commercialise into the upper ground and those looking into the underground for 



 
 

280 
 

new opportunities and project inputs. Hence, virtual spaces in the middle ground 

become an integral part of connectivity between an underground labour market 

and of ideas to that of the upper ground commercialisation and coordination of 

projects. The following section will outline the anatomy of the life science city 

before the chapter will look at the two anatomies in one place.  

 

6.2.2 A Life Science Ecology in the Anatomy of City of Liverpool  
 

The life sciences ecology is configured differently to that of the video game ecology. 

Fundamental differences, which are highlighted in Chapter Four, include several 

subsectors that make up a life science industry along with the much longer product 

development timelines and the needs for significantly higher capital. This section 

will use the anatomy of the city framework in order to examine the geographical 

context in which the ecology is situated. The current literature has focused 

predominantly on clusters of life science activity, drawing out observations as to 

why such agglomerations occur. Common amongst these suggestions are the 

presence of star scientists in leading research lead universities (Zucker and Darby, 

1998). Feldman and Francis’ (2000) and Klepper (2010) argued that a large presence 

of government lead research institutions or a mixture with highly successful firms 

bread successful spinouts in areas that are well serviced by venture capital. 

Additionally, studies have drawn attention to leading clusters or mega centres 

(Cooke, 2004) such as Cambridge (UK) or Medicon Valley in Demark and Sweden 

(Moodyson et al, 2008). The following section will utilise the anatomy of the city 

framework for the first time on a life science ecology, complimented with the 

concept of institutional thickness.  

 

Upper ground  

 

In Liverpool, the life science upper ground has a diverse set of firms specialised in 

various life science related activities across the entire production network.   Chapter 

Four provided in-depth analysis of the firms and the ecological composition. 

However, the upper ground is also characterised by the presence of institutions. In 
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the City of Liverpool there are several research orientated institutions, universities 

and more recently education and training facilities known as university technical 

colleges (UTCs) for people aged 14 to 19, underlining the commitment to the long 

term development of the labour market specifically for this ecology. Cohendet et al 

(2010) argue that one of the key contributions of firms and institutions in the upper 

ground is to provide the capacity to finance and unite many different types of 

knowledge and test new innovations in the market. Albeit the original concept 

focused on the creativity that is novel and cyclical in nature, meaning projects 

require less time and resources. The life sciences are the complete opposite in 

comparison.  As mentioned in Chapter Four, the timeline for drug development can 

range from ten to fifteen years and diagnostic devices of up to six years, exploration 

to consumption (Zeller, 2001; Schweizer, 2005). Meaning an upper ground would 

have to be rich and diverse yet have a critical mass of specialised firms in one 

particular area in order to provide the means to explore and exploit within the city. 

This extends the role of the upper ground to one that integrates exploration, 

examination and exploitation.  

 

Immediately, the framework is not as clearly applicable when situating the life 

science ecology into the anatomy of the city of Liverpool, using the clearly defined 

mechanism that works in a creative ecology. The concept’s principles are not as 

easily transferable to an industry based on longer timelines with a highly specialised 

knowledge base. Another obvious reason is the difference in product development 

both in terms of time and resources. There is a clear detachment from culture in 

regards to this industry, placing more emphasis on economies of value, scale and 

scope. Novel trends and the exploration of new ideas do not emerge from an 

underground like in the process of creativity outlined by Cohendet et al (2009, 

2010). Instead, exploration stems from peer reviewed validated institutions, such as 

the firms R&D functions and institutions such as universities and dedicated 

biotechnology firms (Cooke, 2005; Schweizer, 2005). In fact, we find these 

exploration capabilities in the upper ground due to the nature of the industry 

requiring high upfront costs in the research and development phase of a product’s 

development and an extensive validating process, in order to ensure institutional 
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regulation can be met. In addition, the research and development firms that are in 

the upper ground in Liverpool do not have it within their capabilities to take a 

product through to consumption, instead they will take it only to mid approval 

stage before seeking out a licencing, merger or acquisition strategy with a larger 

firm. This is not unique to Liverpool but systematic of science cities in general, 

conditioned by the business models of life science firms. The barriers to entry make 

it hard for an upper ground in a life science city to be changed rapidly or see rapid 

development and renewal of the ecological composition over time. Cohendet et al 

(2009, 2010) also argued that the upper ground relies on communities of specialists 

in the upper ground in order to provide inputs into production processes. The 

research highlighted that firms in Liverpool require specialist firms to provide 

testing facilities for new products, product specific knowledge through access to 

academic journals, industry specific safety consultants and chemical compounds.  

As well as communities of specialists, there are requirements for business services 

within the city. Firms generally sourced aspects of security and facilities 

management within the city. Although not an essential input, in regards to the 

production of a new or existing product, they are important to the daily functioning 

of any business.  

 

For the life sciences ecologies the majority of inputs were sourced from beyond the 

ecology, stretching the connectivity of firms and the upper ground. Emphasising the 

relation dimension of contingency, firms and place are increasingly influenced and 

reliant on other places (Bathelt and Glückler, 2011). It is here that the anatomy of 

the city becomes joined with other places through rhizomes and knowledge inputs, 

drawing and embedding these into the anatomy of Liverpool. Hence, unlike 

Cohendets et al’s (2009, 2010) original conceptualisation that paints an inherently 

localised anatomy of production and the learning process, the life sciences are 

reliant on highly specialised knowledge and must find the abilities and support to 

tap into the ecologies of global pipelines and buzz of knowledge (Bathelt and 

Schuldt, 2010; Moodyson et al ,2008a, 2008b).   
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Underground 

 

The underground can be retained in the science city conceptualisation as a source 

of skilled and experienced labour. There can still be explorations here of products 

and services that may complement the sector. As Cohendet et al (2010) originally 

stated, firms in the upper ground can at times look to the underground for people 

to draw into their organisation. There is a two way process that occurs between the 

upper and under ground in a city hosting a science-based ecology; one of cross 

fertilisation. For example, the universities train and educate a large number of 

graduates, some of which will stay in Liverpool and enhance the labour market 

whilst others will leave and influence labour markets in other places. The life 

science ecology in Liverpool requires a variety of skills from the labour pool in order 

to help fulfil their own exploration and commercialisation processes in the upper 

ground. Cohendet et al (2010) originally argued that the underground primarily 

focused on exploration, disconnected from the commercialised world of the upper 

ground. Given the nature of this ecology in Liverpool and following wider industry 

norms, exploration is costly in terms of time and resources. Knowledge and 

validation of knowledge is key to the exploration and innovation in this sector. In 

Liverpool the place in which this activity occurs is predominantly within universities 

and a small number of dedicated R&D functions. As mentioned earlier, these are 

situated in the upper ground of the anatomy. Here, the underground can be 

extended into these places and can be conceptualised as being a part of education 

institutions and firm anatomy but heavily intertwined into the city. It is intertwined 

because it is the universities in the ecology that have the ability to train graduates 

who make up the labour market that also is included into the underground, but also 

the freedom to explore and validate knowledge without the pressures of the 

commercialised world.  

 

Within the science city we have the clear distinction of the upper ground and who 

occupies this, but the anatomy becomes much more complex when understanding 

the underground in the life science ecology. Clearly the ecologies are situated and 

are reinforcing the position of the city through cross fertilisation. However, how do 
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those who explore meet the world of exploitation through commercialisation of 

knowledge? The next section will look at the middle ground and its role in 

connecting the underground and upper ground and bringing ideas to market. 

 

Middle ground  

 

Lowe and Gertler (2007) and Gertler and Vinadrai (2009) argue that successful life 

science agglomerations usually have a distinctive set of common factors and 

conditions. Such factors and conditions include well-funded research lead 

universities, effective commercialisation system, abundant venture financing, active 

industrial associations, star scientists, recruitment programmes and a wealth of 

experienced managers and entrepreneurs. They add that what is often ignored, are 

the institutional configurations supporting such an industry (p.590). According to 

Grandadam et al (2013) the middle ground acts as a broker that mediates between 

the upper and low grounds. This can provide us with further explanation about how 

the life science ecology is emerged and is supported. Parts of the visible middle 

ground in relation to life sciences can be seen in Figure 18. There are fourteen key 

assets highlighted in the city as well as plans to develop a biocampus in Figure 19. 

The biocampus would combine several research and clinical institutions shown in 

Table 28 and illustrated in Figure 19.  
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Table 28 Biocampus Partners 

Institution Role 

University of Liverpool Research lead university with an 

international reputation. Member of the 

Russell Group and key in the knowledge 

economy framework for Liverpool’s 

economic development.  

Liverpool John Moores University Global reputation for excellence in teaching, 

research and commercial enterprise and 

technology transfer. Health and health-

related research accounts for two thirds of 

research activity at LJMU. 

Liverpool School of Tropical Medicine First institution to dedicate research 

towards tropical medicine. Strong 

international research profile with over 

£159 million in research contracts. Huge 

contributor to the knowledge economy 

framework.  

Royal Liverpool Hospital (rebuild) One of the largest university teaching 

hospitals in the UK. Centre of excellence for 

research, development and innovation 

harnessing collaborative relationship with 

the above three research lead institutions. 

Incorporates a Biomedical research unit, the 

only one of its kind in the UK. Several 

specialist research areas including cancer 

and pancreatic disease.  

The Clatterbridge Cancer Research Centre UK’s leading providers of non-surgical 

oncology treatments including pioneering 

chemotherapy, radiotherapy and proton 

therapy. Its location close to the above 

institutions is unique allowing cancer 

research, development and treatment to 

take place with specialists all in one area.  
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MerseyBio Specialist incubator for micro and small 

enterprises related to life sciences. Provides 

laboratory and office facilities to house 

early-stage life science and technology 

companies at the heart of Liverpool’s 

Knowledge Quarter. The incubator is 

supported by a dedicated team, 2Bio, who 

manage the facilities’ operation on a day-to-

day basis and can also provide technology 

commercialisation, intellectual property 

strategy and due diligence and market 

analysis support.  

Liverpool Science Park Similar to the above, the science parks offer 

a wide range of spaces and facilities in the 

Knowledge Quarter. Home to over 70 firms, 

some of which have been attracted from 

overseas. Firms range from established to 

early start-ups.  

(Source: Company web sites and Liverpoolbiocampus.com, 2013) 

 

This can be seen as a step towards creating a more coherent and dense middle 

ground where public health organisations, universities and industry can interact and 

create a climate like that of a middle ground outlined by Cohedent et al (2009, 

2010).  
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Over the last decade the Liverpool ecology and partially the anatomy of the city has 

been influenced by one institution in particular, the North West Development 

Agency (NWDA). Other institutions include Liverpool city council and Liverpool 

Vision. The NWDA took a regional approach to the life sciences ecology in line with 

current policy and academic thinking, focusing on regional competitive advantage 

(Amin 1999; Giordano, 2001). As the public organisation states in interview: 

 

“there was a biomedical sector champion which was basically run out of 

Merseybio, so when Merseybio was established somebody was established 

at MerseyBio funded by the public sector who’s role it was to coordinate and 

drive the bio-incubation and that sort, but basically the RDA wanted to 

regionalise all that” (Interview Public Organisation 1, 02/08/10) 

 

Many other institutions in the city learned quickly that the NWDA wanted to create 

a regional presence rather than an individual city focus. Instead of the city being 

able to create the anatomy needed to support an ecology of its own, it had to work 

within a wider geographical framework of the North West region. However, the 

strong regional focus has been halted since the new conservative government took 

office in 2010, leading to the disbanding of the NWDA and other regional 

development agencies. Rather than a total elimination of a tier of institutional 

support, there has been a realignment of economic development to the sub regions 

through the creation of Local Enterprise Partnerships (LEPs). Due to the dominance 

of the NWDA from 2000 to 2010, city level institutions devoted fewer resources to 

the sector relying more on the efforts of the NWDA. This is probably reflected in the 

scale of resources (time, money, human capital, knowledge) needed to support 

such a complex and expensive industry. Whereas in the video games sector firms 

are dealing with smaller resource demands, have lower entry barriers and have 

done much better in spawning new firms without the intense institutional 

interactions and brokerage needed through a regional or local body. However, the 

realignment of economic development thinking to sub regions in the UK has meant 

that key cities in those sub regions become more dominant. Liverpool has become 

the focal point of the Merseyside region, also known as Liverpool city region. 
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Referring to the components and processes that make up the institutional thickness 

of a locality outlined by Amin and Thrift (1994, 1995); we can observe several 

predicted outcomes from favourable institutional thickness conditions in Table 29.  

 

Table 29 Outcomes of institutional thickness 

Institution Thickness Outcome Observation  

Institutional persistence – local institutions 

are reproduced 

With the disbanding of the NWDA there has 

been a new LEP formed in its place 

reconfigured at a different scale. The major 

difference is the coordination and financial 

backing behind the new institution in 

significantly reduced. 

 

The local development agency Liverpool 

Vision has also had a change in its remit 

away from economic development and 

regeneration to marketing and business 

support. 

 

The creation of a UTC has been fundamental 

to the sustained improvement of the labour 

market and provides a tailored workforce to 

the needs of the ecology. Curriculums are 

developed in partnership with firms and 

universities in the anatomy of the city.  

Archive of common held knowledge (formal 

and tacit) 

Consultants are the largest source of 

archived formal and tacit knowledge for the 

sector in Liverpool. The role of several key 

consultancy firms in the development of 

new early start-up firms is pivotal. Linked to 

Table 28, the MerseyBio incubator is a 

fundamental source of information sharing. 
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Institutional support, in the form of 

technology transfer, training and education, 

access to producer services such as market 

intelligence, business innovation, and 

finance, tends to be sector specific, so that 

help can be targeted to firms (Amin, 1994).  

 

UTC further disseminates industry specific 

codified and tacit knowledge into a potential 

future work force.  

Institutional flexibility – ability to learn and 

change 

The city has demonstrated that many of the 

institutions are able to change, although not 

always through choice. The disbanding of 

the NWDA has meant that many localised 

institutions have changed their roles to meet 

the demand of firms in the life science 

ecology. However, business supporting 

institutions have become less able with 

reduced funding. 

 

Firms have noted, in Chapter Four, issues in 

the labour market in terms of attracting and 

retaining key workers. Although the training 

and education provisions are deemed to be 

excellent in Liverpool, the labour market still 

suffers a shortage of skilled laboratory works 

and key scientific personal with firm specific 

specialisms. Equally, there is a lack of 

venture capital and therefore funding to 

allow firms the ability to try and test new 

ideas.  

 

Other institutions such as universities show 

a continued ability to change and learn in 
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regards to knowledge transfer and 

generation. However, the commercialisation 

of knowledge held in these institutions is still 

slow and uneven.  

 

Large cognitive proximities exist in terms of 

firm specific knowledge in the Liverpool 

ecology. Economies of association are 

limited, reducing the flow of formal and 

informal information.  

High innovative capacity – region and firms 

within it 

The composition of the life science ecology, 

outlined in Chapter Four, highlighted that 

there is a limited number of R&D lead firms. 

However, there are active research lead 

institutions such as the universities and 

research centers outlined above. It is worth 

reemphasising that Liverpool has 

experienced slower commercialisation of 

innovations from local universities compared 

to other established life science mega 

centers such as Cambridge UK (Coooke, 

2004). The region and firms are innovative 

but not as innovative in comparison to other 

places. There are more manufacturing and 

development facilities in the ecology than 

there are that are innovative and actively 

pursuing commercialisation.  

Trust and reciprocity as a behavioral norm Trust was not clearly highlighted in the 

research as fundamental to business. Given 

the rigidity in the nature of the business 

models, firms could not rely on economies 

of repetition (Grabher, 2004) or close 

connections. Trust could be referred to in 

relation to scientific knowledge, reputation 
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and capabilities to deliver but not as an 

overarching driver in business models. 

Limited possibilities to exercise trust are 

mostly likely to be a symptom of the 

complexities in the nature of the product 

being developed and the highly regulated 

environments, meaning that firms have to 

comply with institutional frameworks 

regardless of the levels of trust.  

 

Firms tended to have little engagement with 

other institutions other than the NWDA. 

Hence, more recently, firms would voice 

their issues through gatekeepers or industry 

leaders in Liverpool. Equally, the reluctance 

of the city leaders to embrace fully the ideas 

of industry leaders is exemplified in the 

quote below this table.  

Common project that serves to mobilise the 

region in an effective manner 

There are two projects in Liverpool that seek 

to mobilise the city’s firms and institutions. 

The first is the National Biomanufaturing 

Centre (NBC) in Speke. This was completed 

in 2005 and championed as the largest 

concentration of pharmaceutical 

manufacturers in Europe with firms 

including Novartis, Medimmune and Eli lily. 

 

The second project, as already mentioned 

above, is the Biocampus that aims to bring 

together several research lead institutions 

with the aim to spin off new firms and 

support existing ones. The two projects have 

sought to build on the ecologies’ and cities’ 

capabilities by bringing them together into 
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projects emphasising typical agglomeration 

effects. The former has demonstrated fewer 

agglomeration effects or even, in terms of 

the ecology, a low ability to integrate and 

facilitate rivalry or localised firm projects, 

due to the insular and rigid nature of their 

activity.   

 

Cooke (2005) has argued that the formation of life science clusters is due to the 

presence of science based infrastructure, such as research and development 

intensive universities or government laboratories. Such actors are also known as 

public research organisations (PROs). Cooke’s (2005) observation is based on the 

Cambridge life science cluster in the UK and states that universities act as magnets 

to firms and draw them to locate within close proximity in order to benefit from 

knowledge inputs and outputs. In Liverpool, universities have been placed in the 

upper ground as an innovative institution, along with established firms. However, 

universities have a role in the underground as a place where knowledge is free of 

the commercialised world. Further universities have the ability to finance, utilise 

various resources and combine various platforms of knowledge, making them an 

institution spanning many layers of the anatomy of the city and providing different 

functions (Cohendet et al, 2010). In the Liverpool ecology, only one firm noted the 

university as a pull factor to their decision to locate in the city.  

 

‘… Liverpool University is very strong in particular areas of healthcare, you 

know it’s very strong in cancer for example, which is one of the reasons that 

we’re here’ (Interview Discovery Firm 1, 10/08/12) 

 

‘it was quite handy because you know the access to you know the university 

facilities, although you don’t get them for free, obviously we have to pay for 

them but it’s just handy being on the campus and as a technology start up 

and having access to chemistry or wherever, to do that.’ (Interview Discovery 

Firm 2, 23/10/12) 
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‘the university in general is good, and I think what’s good is because we’ve 

got access, because we’re part of the university building, to the library, for 

the electronic journals and things, so that’s a massive saving.  And that sort 

of thing.  I think just being in proximity of the university, we’ve got easy 

access to you know chemistry, for what we do, for the tech, you know the 

centre for materials discovery, to use their equipment because obviously it 

costs thousands and as a small company you haven’t got the money to fork 

out on this kind of stuff’ (Interview Discovery Firm 4, 12/10/12) 

 

Other firms recognised the university as key to providing a skilled work force they 

could potentially draw new recruits from, reinforcing the need for an underground 

as a source of labour for high skill jobs (Goddard et al, 2012). Zucker and Darby 

(1998) further argue that a cause of agglomeration in life sciences is the presence of 

“star scientists” linked to research lead universities. There was no evidence found in 

the life science ecology that firms have or were making strategic use of ‘star 

scientists’ in any of the universities in the Liverpool ecology. Hence the universities 

and dedicated research firms in the Liverpool ecology have not occupied the middle 

ground but are certainly playing a noticeable role in the upper and under grounds. 

The university is playing a role in the training and development of the labour pool 

through its degree programmes. The university’s reach has been extended down 

the education system into secondary and further education. Linked to Table 28, the 

UTC is providing further institutional thickness by delivering a curriculum devoted to 

the life sciences, designed and delivers in partnership with local industry.  

 

‘The UTC is performing a critical role in trying to plug that gap.  Now that 

doesn’t mean that kids coming through the UTC won’t go on to university if, 

you know, if they’re academically minded, but if they do, with the training 

they’ll receive in the UTC, added to a degree, those kids will be like gold dust, 

they’ll be hugely valuable in the jobs market, not just in the UK but beyond 

…’ (Interview Discovery Firm 1, 10/08/12) 
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Feldman and Francis’ (2003) argue from empirical study in Washington (USA). 

Rather than suggesting a magnetic pulling force, they argue that a number of key 

triggers within the local economy sparked cluster emergence. The downsizing and 

closure of public laboratories triggered investment in the region. This cannot be 

observed in the life science ecology in Liverpool. Although there are several 

institutions occupying the upper ground, such as the School of Tropical Medicine 

and several MNE, none have triggered a wave of new firm start-ups as a result of 

their closure. However, public policy interventions in this sector have been 

significant since 2000. As mentioned in Chapter Four, the MerseyBio incubator has 

been a place where many new firms have been established and grown. Hence, the 

MerseyBio incubator, as a place, forms part of the middle ground in the anatomy of 

the science city. This is a place where we find several SME’s located with facilities 

such as shared dining facilities, located on the university of Liverpool campus and 

one of the consultancy firms who act as a broker, connecting firms with the 

resources they need. 

 

‘at the same time they’re starting from a very, a very dark place, I think in 

terms of commercialisation!  At the university …I think what it is is this 

attitude that if it, if I own it, I control it, therefore I’m king of the hill, or if 

somebody else comes along and shows an interest, that means they’re trying 

to steal it from us. So you know there’s a complete amount of you know, it 

ranges from you know paranoia through to complete psychosis in terms of 

the sort of institutional behaviour on these things… in Liverpool it’s very, very 

magnified’ (Interview Consultancy Firm 3, 09/05/12) 

 

 What is interesting is that the original concept placed consultants in the upper 

ground, but in Liverpool’s anatomy they seem to be able to broker and mediate 

more effectively the other institutions in the middle ground. The consultants in the 

Liverpool ecology seem to add to the institutional thickness using their ability to 

both process industry specific knowledge and connect individuals and businesses 

through the layers and across places. All of the consultants in the Liverpool ecology 
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have vast experience in the life science industry and have used that to support the 

ecologies in Liverpool.  

 

The spins outs located, predominantly in MerseyBio and other incubators, have 

generally come from universities within and beyond the ecology but mostly from 

external entrepreneurs. The development of this ecology cannot be attributed 

solely to the upper ground but to the ability of consultants and public organisations 

to broker ties between those with ideas and those with capital to start new firms. 

However, many recognise the efforts of consultancy firms and others in the ecology 

but some still don’t see this as enough. 

 

“What we need to be doing in biotech is creating an environment for 

companies, where companies are much more heavily integrated with their 

local area and the local environment.  So, the company should be at the 

centre of a network where they have strong links into academic research, 

they have strong links into clinical research, because clinical needs need to 

inform, and by companies I mean therapeutic companies, clinical needs need 

to inform what you’re doing in developing new therapies.  They critically 

need to have strong links into education, because we can’t complain about 

you know not having the right kids coming through into the industry if we’re 

not prepared to do something about it to help foster that.” (Interview 

Discovery Firm 3, 23/10/12). 

 

Those brokers have not made the middle ground an area of purely innovation or 

creativity but primarily one that is enabling survival through the availability of public 

grants and small amounts of seed and venture capital funding and access to 

knowledge beyond the ecology. Chapter Four highlighted that older and larger firms 

are much more insular in their approach and have limited synergies with other firms 

in the ecology. They make little or no use of a middle ground as they do not seek 

out innovations in science due to their activity. Equally, the firms have 

demonstrated that they are successful but they are not producing spin out firms as 

Klepper (2010) has argued the case for in Silicon Valley. This predominantly relates 
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to the large pharmaceutical manufacturers and diagnostic firms. The larger 

multinational firms situated in the city, such as Novartis and Eli Lilly, have been 

identified in several policy documents and marketing publications. What seems to 

be apparent are other institutions, such as economic development agencies, such as 

those situated in the middle ground, are using them as pull factors to external firms 

or actors. As this research has shown in Chapter Four, the contribution of the 

multinational subsidiaries to the ecology is minimal. However, their presence has 

provided a narrative towards a common project known as National Biomnufacturing 

Centre. A public funded private lead initiative, adding to the life science institutional 

thickness of the city (Amin and Thrift, 1994, 1995; Henry and Pinch 2001). Whereas 

the Cohendet et al (2010) framework would include such large multinational firms 

as key financiers and enablers to commercialisation, the Liverpool life science 

ecology does not benefit from the presence of such firms, instead having to find 

resources from elsewhere. Equally the large firms are not acting as anchor firms 

within the anatomy as predicted by Cohendet et al (2010).  

 

Cohendet et al (2010) argued that a fertile middle ground, with the physical places 

to stimulate cognitive space, allows for the exchanging of knowledge and 

potentially other resources. If knowledge can be transferred easily over long 

distances then knowledge intensives firms ought to be dispersed geographically 

(Gertler and Vinadrai, 2009). However, literature on knowledge spill over and 

absorption point to the documentation of a highly localised place sensitive 

geography amongst life sciences firms (Feldman, 2000 and Asheim and Gertler, 

2005). Here the vast majority of the literature implicitly point to factors associated 

with the type of place and spatial proximity needed to facilitate knowledge 

exchange and learning through mediums such as face to face contact (Amin and 

Cohendet, 1999, 2004; Grahber 2001, 2004a, 2004b; Malmberg and Maskell, 2006; 

Maskell and Malmberg, 1999b; Maskell et al, 2006).  Data suggests that the highly 

diverse nature of the Liverpool ecology means a lower probability of overlap 

between firms and the ability to collaborate. As Malmberg and Maskell (2002) 

noted early on, intra-organisational learning is potentially limited when excessive 

cognitive distance exists between local firms, leaving space for institutions to help 
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bridge that gap and find a common ground between firms as well as to facilitate 

external connections. This appears to be the case in the Liverpool ecology. Many 

firms are looking beyond the ecology for inputs or are focusing specifically on their 

own product in order to protect its IP. As mentioned earlier, the older the firms are 

in the ecology, the more insular they tend to be and given the relative youth of the 

other firms, they focus on commercialising their own initial IP on which they 

founded the company. As the two firms below responded: 

 

‘I guess the bottom line is that we set out with the technology these guys 

started the company with and we’re busy trying to exploit that, so there’s 

not a lot of reason to be honest to stretch out to the university and other 

people at the moment, we don’t have a need’ (Interview Diagnostic Firm 1, 

31/07/12) 

 

‘We looked at initially in the whole UK, but because of the specialist nature 

of the manufacture of diamorphine, it’s a freeze dried product in an 

hermetically sealed glass ampule.  We had to go into Europe and it just, I 

suppose our outsourcing idea evolved from the fact that we couldn’t afford 

to build a new plant’ (Interview Discovery Firm 4, 12/10/12) 

 

This is further exacerbated by the nature of the pharmaceutical drug manufacturers 

in the ecology.  

 

‘Ah it is quite common, I would say that’s quite common you know, they 

[drug manufacturing firms in Liverpool ecology] tend to act in isolation.  You 

know a lot of them had a history that’s come in a very convoluted way, so 

you know they have ties to where they came from… So you know they had a 

history and therefore they’re, they are pretty, pretty … You know they 

operate in a unitary way, being part of a corporate entity they’ll have to 

meet corporate standards’ (Interview Consultancy Firm 2, 30/04/12) 
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This means firms have few opportunities to find synergies that can improve 

organisation learning within the ecology. Instead firms appear to see a gap in their 

capabilities and search for another firm outside the ecology to provide that service 

in order to fill the gap in the production network.  

 

‘So any in vivo work for example, animal work, is done outside, with 

contractors.  Any chemistry scale up work is done outside, any formulation 

development for first in line formulations, if we were going that far, would 

be done with another company, some analytical testing is done outside. 

Analytical, we do some in Liverpool, in vivo work has all been outside of 

Liverpool. Primarily UK though. We’ve done, we’re also the sort of specialist 

in vitro testing that we’ve done elsewhere and you know that’s gone as far 

as California and China.  The other thing is that we do supplement our 

chemistry resource in China.’ (Interview Discovery Firm 6, 03/05/12) 

 

Cognitive distance appears to be exacerbated in smaller agglomerations like that of 

the Liverpool life science ecology. Fewer firms that are increasingly specialised leave 

less chance of overlap.  So, even though there are conferences organised by firms in 

the ecology, they are very specific in their audience by attracting the same people 

but discussing different topics specific to their sub sector. The high fragmentation 

has led to an inability to simply share ideas, a common language and even 

connections unless the firm is a broker, such as consultants or VC. These are known 

as institutional mediums or structural supports (Fields, 2008; Lowe and Gertler, 

2009, Jayawarna et al, 2011).  Hence, the data shows in previous chapters that firms 

have to look beyond the ecology and attend conferences in larger ecologies. These 

are held in places where a middle ground exists, that facilitate relational and 

cognitive proximity, in order to create temporary space that can be extended to 

Liverpool through establishing global pipelines (Bathelt et al, 2004; Maskell et al, 

2006). Although cognitive distance emerges between the activities of the firms in 

the Liverpool ecology, all of the SME’s firms share common day-to-day issues. So 

the cognitive distance decreases when we look at how a business should run rather 

than at the knowledge needed in their production. As one discovery firm says: 
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‘Now they’re (other firm) in completely different areas to us, but it shouldn’t 

actually matter whether they’re in different areas or not, you know, we 

share common issues, which small companies looking to grow, we’re going 

to have issues around funding, we’re going to have issues around facilities, 

we’re going to have issues around staff, we’re going to have issues around 

the perception of the industry nationally and you know, national policy that’s 

going to allow the industry to thrive.  So it’s important that those sort of links 

are engendered.” (Interview Discovery Firm 2, 23/10/12) 

 

This reemphasises arguments about a middle ground that works for businesses, 

given the composition of the life science ecology. The middle ground can only 

facilitate knowledge exchange with the inclusion of industry specific consultants, 

not simply through the availability of public shared spaces or temporary spaces like 

a conference.  However, the middle ground can facilitate organisational learning 

through the use of institutional mediums such as development agencies, 

consultants and even experienced firms. Human capital (experienced and 

enthusiastic actors) exists in these organisations that can benefit the development 

of the ecology. So, over time, the middle ground becomes a place for organisational 

survival, learning and knowledge exploration. This emphasises the arguments of 

Amin and Thrift (1995) that institutional thickness is not about simply replicating 

institutions that work in one place but allowing a process of institutionalisation to 

occur. The factor of path dependence and evolution need to occur so actors and 

institutions take up the roles that are needed in the city. There is no case that 

locally based institutional thickness is a precondition for urban economic 

regeneration (Keeble et al, 1999). What does hold in the debate is that ‘access’ to 

institutional thickness is what matters, especially for the life sciences in Liverpool, 

as R&D has not always been secured in the anatomy of the city. Additionally, the 

city has neither a thick or thin middle ground, more a developing institutional 

thickness, but is producing an effect where firms have to look to other places. 

Hence, you do not need to depend on localised institutions but can in fact rely on 

institutional process across multiple scales (Henry and Pinch, 2001).  
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Kasabov and Delbridge (2008) bring many of the points together and conclude that 

a life sciences cluster’s success and development is based on a number of traded 

and “soft” interdependencies. Traded interdependencies are globally active 

research firms and institutions such as universities and government research 

laboratories that lend an element of commercial prowess, which is based on the 

reputation of a selected number of such firms and institutions located within the 

area. Access to start-up capital is a vital component of any new and existing 

business. Areas that are well served by venture capitalists or business angels tend 

to foster more start-ups (Powell et al, 2002). Management capabilities are essential 

in running a business. The firm has to be able to recruit locally or be able to attract 

high quality managers who understand and can demonstrate the ability to drive the 

firm. Firms rely on a readymade pool of scientifically educated labour, without 

which would make the firm’s operations difficult, as they would have to look 

beyond their locality for employees.  

 

Soft interdependencies refer to the facilities that generate knowledge transfers and 

diffusion of tacit uncodified knowledge. These include networking events, forums 

and trade fairs. Grandadam et al (2013) argued that such events or projects that 

take place fertilise the middle ground of the city, allowing communities from within 

the ecology and beyond to come together. Liverpool’s ecology has been host to 

several networking events, all of which have been organised by local firms. The 

middle ground has supported this through the physical places to hold such events. 

The events have taken place out of normal working hours in hotels in the city 

centre. Hence, it is not only the creative industries that make use of such cultural 

assets; high technology firms also need venues that can facilitate their activities. 

Public policy has also played a role in the Liverpool ecology by creating spaces for 

interactions within science parks, providing protection for smaller firms and 

directing public research organisations research strategy by making public funds 

available for specialised research projects.  
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Finally, the deliberate built infrastructures of the middle ground, such as science 

parks appear underutilised by the firms in the ecology. Through this research, it was 

discovered that many SME’s are only using post box facilities in the science parks 

and locate elsewhere. These firms are using the tags associated with the ecology to 

give outside relations a perception that they are located in a fertile city of science. 

On occasion, firms would simply hire out a seminar room or boardroom to have 

meetings with clients from outside the ecology. If we pause here, it is worth noting 

that this is not necessarily a negative feature of the anatomy of the city. The fact 

that these middle ground infrastructures exist to facilitate such interactions, albeit 

with mostly external actors, benefit the ecologies organisation and wealth. Without 

this type of middle ground the ecology could be less diverse due to firms locating 

elsewhere. Therefore, firms are less able to challenge existing norms in the industry 

business model and as a consequence, innovate it. Additionally, the national 

biomanufacturing site has the major players but related SMEs located around them. 

As stated in Chapter Four, these firms are very insular and do not really 

collaborate/integrate with other firms in the ecology due to the nature of their 

activity and internal organisational structures. These firms are a part of large 

internal organisational systems of production. There are by far more explicit public 

assets that complement the life sciences in the Liverpool ecology than for any other 

sector. This should indicate a vibrate middle ground fertile with opportunity. 

Instead the anatomy of the city is one with potential. As argued above, the middle 

ground is one where firms learn about organisational development, rather than 

product or service development. Cognitive crossover in regards to the knowledge 

inputs required for commercialisation are limited, but issues relating to business 

growth and development provide a ground for firms to connect. Overall, 

consultants play a crucial role as middle ground brokers in connecting knowledge 

from exploration with firms who can then exploit, as well as providing platforms 

through conferences for parts of the ecology to informally come together and 

extend their connections and create a shared common project around the industry.  
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6.3 Situating Two Ecologies within One City 
 
 

The chapter has outlined the anatomy of city in relation to two ecologies that are 

situated with Liverpool.  The ecologies have received varying levels of support from 

the city infrastructures and institutions operating at multiple scales over the last 

decade. On a broad level, it has become apparent that the life sciences anatomy is 

far more developed in terms of physical infrastructures and processes towards 

creating spaces for further research and development. The video game anatomy is 

built into the broader remit towards the creative and digital industries in Liverpool. 

Specific institutional supports have tended to be led by the firms rather than 

collective agencies aimed at supporting their activities. The processes of learning 

differ considerably too. Cohendet et al’s (2010) original framework is aimed at 

creative industries. Typically the industries require less formal qualifications and 

validation over new innovations. Whereas in the life sciences, due to the nature and 

application of the product, formal education and strict validation of knowledge and 

innovation are not only imposed, but essential. The framework fails to take this into 

account when actors such as universities play a role in almost all three metaphoric 

layers of the anatomy of a science city. Ideas cannot be found or explored on the 

streets or art galleries but instead come from years of personal achievement in 

educational training and validation of creditability and hard science. Table 30 has 

compared both the general characteristic of each type of city as well as the 

difference between the two ecologies.
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Table 30 Comparison of the two anatomies 

 Creative Industry General  Life Sciences General  Liverpool Video Games Liverpool Life Science 

Upper – focus on 
exploitation 

 Capacity to finance 

 Innovative firms specialised 
in difference fields 

 Firms that unite different 
expressions 

 Integration of different types 
of knowledge 

 Test new forms of creativity 
on the market 

 Launch new products to the 
market 

 Project based production 
involving different 
communities of specialist 

 

 Capacity to finance 

 Science based infrastructure 
with innovative firms  

 Firms that can assist in the 
commercialisation of ideas 

 Universities who can develop 
concepts that are peer reviewed 
and attract star scientists  

 Launch new products into the 
market or develop ideas ready 
for licencing or acquisition 

 Firms that are focused in one 
particular area of the 
production process given the 
rigidity in the business model  

 The upper ground does not 
have the presence of larger 
multinational firms, who have 
greater capacity to finance new 
ideas and take products to the 
market. 

 Instead firms have been 
innovative in the business 
model, reducing entry barriers 
and working on application 
developments.  

 Flexible working and project 
based working is the norm and 
brings together specialists but 
most connections stem beyond 
the ecology rather than within 
it.  

 The upper ground has a 
limited ability to finance 
new innovations within it. 
Instead money is usually 
drawn from outside the 
ecology from regional, 
national and supranational 
institutions.    

 There is a strong and 
developing science based 
infrastructure. The 
development of the NBC 
and the forthcoming 
Biocampus are testament.  

 There are only a small 
number of innovative firms 
engaged in R&D. As 
previous chapters have 
highlighted, some firms are 
by definition active but not 
actively producing outputs. 

 There are three research 
lead universities and 
institutions providing the 
potential to validate and 
spin out new firms.  

Middle – brokering   Focused on the physical and  Focused on the physical and  The Baltic triangle is a  Of the two ecologies, the 
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institutional environment 

 Act as a means to explore 
and elicit exploitation 
mechanism 

 Progressively codifies new 
knowledge  

 Facilitates a two way process 
of creative ideas: bottom up 
through epistemic 
communities and a top down 
process through 
communities of practice. 

institutional environment  

 Key role of industrial specialist 
consultants 

 Progressively codifies new 
knowledge 

 Knowledge generation is a 
systematic process of 
validation, approval and 
economic market mechanism. 
The middle ground helps to 
mediate and provide assistance 
to drive innovations to 
commercialisation and the 
market.  

development targeted at the 
general creative industries but 
widely used by video game 
firms.   

 Provides spaces for informal 
interaction, the idea validation. 

 Provides the grounds in which 
potential synergies and creative 
idea processing can be 
achieved. 

 There is a lack of industry 
bodies or development agency 
lead initiatives in this sector.  

 A virtual space through North 
West Indies exists for firms to 
advertise for expertise and also 
float ideas among local 
members.  

 The UTC Studio School is an 
example of a space where 
knowledge is progressed and 
enriches the labour market. 
Provides a potential ink 
between the underground and 
upper ground for sourcing and 
testing new ideas, especially to 
young people. 

life sciences have the 
largest and most 
noticeable institutional 
presence with universities, 
economic development 
agencies and collective 
groups organising to 
ensure its growth and 
development. 

 There are several 
consultancy firms working 
as brokers to many new 
start-up firms and are 
fundamental to the 
collective organisation of 
the ecology. These firms 
are also integral in 
providing 
commercialisation based 
knowledge and can 
mediate firm through the 
wider processes.  

 There are still many 
connections that go 
beyond the city in order to 
get many aspects of 
product development 
completed. Customers, 
potential licences and 
acquirers reside outside 
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the ecology. 

Under – focus on 
exploration 

 By definition invisible but 
focused on the people 

 Proximity and frequent 
interactions necessary for it 
to grow and become viable. 

 Underground culture who 
seek out new ideas 

 Shared deep interest in the 
culture and art 

 Includes gamers, graffiti 
artists, and extreme sports 
aficionados.  

 Share tacit norms outside 
the corporate logic of 
exploitation 

 Focused on the labour market 
and availability of start scientist 
and high skilled workforces.  

 Universities provide the space 
for ideas to be explored free of 
the corporate world 

 

  Liverpool has been the 
European Capital of culture and 
embarked on a creativity and 
culture lead regeneration 
programme.  

 There exists a vast labour pool 
of talent; creative individuals 
who can express their culture 
through the UTC Studio school 
and other creative space in the 
city.  

 The closure of the MNE Studios 
has led many people at the 
start to search and explore 
what it is they want to do as 
part of setting up a firm 

 Universities and research 
lead organisations are 
fundamental to the 
underground of a life 
science city. They facilitate 
knowledge exploration 
free of the commercial 
world.  

 Validation of new ideas 
can be achieved through 
peer review 

 The labour market is 
dependent on the training 
where knowledge must 
first be learned then 
applied.  

 Creative Industry General  Life Sciences General  Liverpool Video Games Liverpool Life Science 

Upper – focus on 
exploitation 

 Capacity to finance 

 Innovative firms specialised 
in difference fields 

 Firms that unite different 
expressions 

 Integration of different types 
of knowledge 

 Test new forms of creativity 
on the market 

 Launch new products to the 
market 

 Capacity to finance 

 Science based infrastructure 
with innovative firms  

 Firms that can assist in the 
commercialisation of ideas 

 Universities who can develop 
concepts that are peer reviewed 
and attract star scientist  

 Launch new products into the 
market or develop ideas ready 
for licensing or acquisition 

 The upper ground does not 
have the presence or larger 
multinational firms who have 
greater capacity to finance new 
ideas and take products to the 
market. 

 Instead firms have been 
innovative in the business 
model reducing entry barriers 
and working on application 
developments.  

 Flexible working and project 

 The upper ground has a 
limited ability to finance 
new innovations within it. 
Instead money is usual 
drawn from outside the 
ecology from regional, 
national and supranational 
institutions.    

 There is a strong and 
developing science based 
infrastructure. The 
development of the NBC 
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 Project based production 
involving different 
communities of specialist 

 

 Firms that a focused in one 
particular area of the 
production process given the 
rigidity in the business model  

based working is the norm and 
brings together specialist but 
most connections stem beyond 
the ecology rather than within 
it.  

and the forthcoming 
Biocampus are testament.  

 There are only a small 
number of innovative firms 
engaged in R&D. As 
previous chapters have 
highlighted some firms are 
by definition active but not 
actively in producing 
outputs. 

 There are three research 
lead universities and 
institutions providing the 
potential to validate and 
spin out new firms.  

Middle – brokering   Focused on the physical and 
institutional environment 

 Act as a means to explore 
and elicit exploitation 
mechanism 

 Progressively codifies new 
knowledge  

 Facilitates a two way process 
of creative ideas: bottom up 
through epistemic 
communities and top down 
process through 
communities of practice. 

 Focused on the physical and 
institutional environment  

 Key role of industrial specialist 
consultants 

 Progressively codifies new 
knowledge 

 Knowledge generation is a 
systematic process of 
validation, approval and 
economic market mechanism. 
The middle ground helps to 
mediate and provide assistance 
to drive innovations to 
commercialisation and the 
market.  

 The Baltic triangle is a 
development targeted at the 
general creative industries but 
widely used by video game 
firms.   

 Provides spaces for informal 
interaction the idea validation. 

 Provides the grounds in which 
potential synergies and creative 
idea processing can be 
achieved. 

 There is a lack of industry 
bodies or development agency 
lead initiatives in this sector.  

 A virtual space through North 

 Of the two ecologies the 
life sciences has the largest 
and most noticeable 
institutional presence with 
universities, economic 
development agencies and 
collective groups 
organising to ensure its 
growth and development. 

 There are several 
consultancy firms working 
as brokers to many new 
startup firms and are 
fundamental to the 
collective organisation of 
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West Indies exists for firms to 
advertise for expertise and also 
float ideas among local 
members.  

 The UTC Studio School is an 
example of a space where 
knowledge is progressed and 
enriches the labour market. 
Provides a potential ink 
between the underground and 
upper ground for sourcing and 
testing new ideas especially to 
young people. 

the ecology. These firms 
are also integral in 
providing 
commercialisation base 
knowledge and can 
mediate firm through the 
wider processes.  

 There are still many 
connections that go 
beyond the city in order to 
get many aspects of 
product development 
completed. Customers, 
potential licenses and 
acquirers reside outside 
the ecology. 

Under – focus on 
exploration 

 By definition invisible but 
focused on the people 

 Proximity and frequent 
interactions necessary for it 
to grow and become viable. 

 Underground culture who 
seek out new ideas 

 Shared deep interest in the 
culture and art 

 Includes gamers, graffiti 
artists, and extreme sports 
aficionados.  

 Share tacit norms outside 
the corporate logic of 

 Focused on the labour market 
and availability of start scientist 
and high skilled workforces.  

 Universities provide the space 
for ideas to be explored free of 
the corporate world 

 

  Liverpool has been the 
European Capital of culture and 
embarked and creativity and 
culture lead regeneration 
program.  

 There exists a vast labour pool 
of talent creative individuals 
who can express their culture 
through the UTC Studio School 
and other creative space in the 
city.  

 The closure of the MNE Studios 
has led many people at the 
start to search and explore 

 Universities and research 
lead organisations are 
fundamental to the 
underground of a life 
science city. They facilitate 
knowledge exploration 
free of the commercial 
world.  

 Validation of new ideas 
can be achieved through 
peer review 

 The labour market is 
dependent on the training 
where knowledge must 
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exploitation what it is they want to do as 
part of setting up a firm 

first be learned then 
applied.  

(Adapted from Cohendet et al, 2010) 
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Institutional thickness compliments the anatomy of the city framework. Developing 

the ideas in Table 31 and the analysis done in this chapter, we have to acknowledge 

a level of institutional thinness in relation to the video games sector. Henry and 

Pinch (2001) argue that as well as institutional thickness, institutional thinness can 

also be effective in particular places. Institutional thinness is contrasting to the four 

key components and process of institutional thickness. Table 31 combines both the 

institutional thickness and thinness concepts to the life science and video game 

industry (Henry and Pinch, 2001; Amin and Thrift, 1994, 1995).   

 

Table 31 Institutional thickness and thinness 

 Characteristics Life Science 

Institutional 

Thickness  

Strong institutional 

presence  

 

High levels of 

interaction amongst 

institutional networks  

 

Structures of 

domination and 

patterns of coalition  

 

Mutual awareness of a 

common enterprise of 

industrial purpose 

amongst participant 

and institutions 

Has a growing institutional presence 

showing many of the outcomes of the 

favourable institutional conditions.  

 

The life science ecology has been in the 

process of coordinated institutionalisation 

for a decade, involving institutions from 

multiple scales but with the ability and a 

desire at the city level to continue growing 

a competitive life science ecology. 

 

There is a balance of institutional and firm 

lead initiative as well as co-ordination 

between both.   

 

 

 Video Games 

Institutional Thinness Low institutional 

presence 

 

The video games industry is lacking many 

of the co-ordinated institutional processes 

and components.  
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Low levels of 

interaction with 

institutions but high 

among firms 

 

Collective structures 

that emerge through 

inter-firm co-

ordination rather than 

from institutional 

efforts 

 

More of a process of 

institutionalisation 

rather than the 

presence of 

institutional 

infrastructures  

 

However, there is an effort that stems from 

collective action from the firms themselves 

that is achieving many of the outcomes of 

favourable institutional thickness 

conditions. 

 

There are collective structures that are 

emerging through the pro-activeness of 

firms. The Indie Showcase and the North 

West indies are two firm lead initiatives 

with no public sponsorship showing a 

collective representation, as well as a 

mutual awareness of enterprise and 

industrial purpose.  

 Characteristics Life Science 

Institutional 

Thickness  

Strong institutional 

presence  

 

High levels of 

interaction amongst 

institutional networks  

 

Structures of 

domination and 

patterns of coalition  

 

Mutual awareness of 

a common enterprise 

Has a growing institutional presence 

showing many of the outcomes of the 

favorable institutional conditions.  

 

The life science ecology has been in the 

process of coordinated institutionalisation 

for a decade involving institutions from 

multiple scales but with the ability and a 

desire at the city level to continue growing 

and competitive life science ecology. 

 

There is a balance of institutional and firm 

lead initiative as well as co-ordination 
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of industrial purpose 

amongst participant 

and institutions 

between both.   

 

 

 Video Games 

Institutional 

Thinness 

Low institutional 

presence 

 

Low levels of 

interaction with 

institutions but high 

among firms 

 

Collective structures 

that emerge through 

inter-firm co-

ordination rather than 

from institutional 

efforts 

 

More of a process of 

institutionalisation 

rather than the 

presence of 

institutional 

infrastructures  

The video games industry is lacking many 

of the coordinated institutional processes 

and components.  

 

However, there is an effort that stems 

from collective action from the firms 

themselves that is achieving many of the 

outcomes of favorable institutional 

thickness conditions. 

 

There are collective structures that are 

emerging through the pro-activeness of 

firms. The Indie Showcase and the North 

West indies are two firm lead initiatives 

with no public sponsorship showing a 

collective representation as well as a 

mutual awareness of enterprise and 

industrial purpose.  

(Adapted from Amin and Thrift, 1994, 1995 and Henry and Pinch, 2001) 

 

As determined from Chapters Four and Five, video games firms in Liverpool are 

seeing increasing control over the entire production process as they change their 

strategy to smaller application based development. Whereas in the life sciences 

there is still a tendency to look up to the big players as they hold the capabilities to 

develop and carry a new innovation through to commercialisation. The 
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development of an upper ground capable of financing innovations and a middle 

ground that works for the life sciences is hard to achieve in Liverpool, yet the 

institutional processes are certainly underway. This is an industry reliant on MNE 

research laboratories and universities as well as connections to lead firms outside 

the ecology. It was a similar case in video games ecology in Liverpool but recent 

changes in the business models, represented a move towards application 

development; there is increasing control, less financial barriers and less reliance on 

institutional support to achieve a commercialised product. So, for the life sciences 

there needs to be more emphasis on the cognitive space and ability to build global 

pipelines in order to facilitate access to resources that are far from being available 

in the ecology, notably knowledge specific to their endeavour (Bathelt et al, 2004).  

 

For life sciences, Liverpool or the North West has not been seen as a place to do life 

science, unlike in the video games sector where the big firm names have 

established a reputation of good game development attracting major events and 

others to work here.  

 

“There seems to be a lack of awareness of what’s in the North West because 

when you say life sciences people are drawn to think of London and Oxbridge 

because of their reputations” (Interview Public organisation 2, 05/08/10) 

 

The big name firms in the Liverpool life science ecology have not given the same 

gravitas in terms of reputation to attract or spawn new research and development 

firms. This is simply because of their activities and how the wider industry is 

organised. For example, life science manufacturing is classed as a different part of 

the business for the MNE. Internally they have to pitch for work to the 

headquarters using market mechanisms. For them rivalry is internal and not with 

the rest of the ecology. Whereas the R&D company’s rivalry is with others in the 

ecology; primarily on the basis of the need for resources.  
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In the video games ecology, many of the new owner managers have been free to 

indulge in the middle ground, finding new ideas and taking advantage of the 

existing infrastructures here. For the life sciences there isn’t enough of a middle 

ground to foster product specific crossover. Additionally, comparing both ecologies 

to other studies, part of the problem with a vibrant anatomy of the city is the fact 

that the critical mass of firms is not large enough. So firms in the early stages of 

development have limited scope for cross fertilisation or resources to host events 

and establish large intra-firm projects. The communities that we expect to occupy 

the middle ground are not developed enough yet – these are like non-profit 

institutions (Coriat and Dosi, 1998; Cohendet et al, 2010). For the life sciences, they 

did exist at a regional level through organisations such as Bionow (part of NWDA) 

business link and The Mersey Partnership. These institutions had industry specialists 

capable of bridging the gaps between the big pharmaceutical firms and the smaller 

dedicated research firms, again acting as a broker between ties. These have been 

stripped away with the abolition of the NWDA. Bionow still exists but has a regional 

focus and no direct policy influence post NWDA. Similar institutions were in place 

for the wider digital/creative communities in Liverpool, however, post 2010 the 

video games ecology lost the major players as well as support from NWDA and 

various city based organisations funded from the NWDA. The firms are on their own 

with few professional bodies in the ecology to represent them. The video game 

ecology is too young in its current formation, having lost the big names to establish 

any new professional communities. However, the studio school is a platform to step 

forward. The Develop Conference was one of many events that they need to spring 

board (they organised Indie showcase on the back of it) from to get that fertilisation 

and coordination.  

6.4 Conclusion 
 

Both ecologies have the three layers that compose the anatomy of the city. The 

middle ground that has emerged in Liverpool is not so much about the creativity or 
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innovation, knowledge sharing or generation, but about how to survive and 

overcome day-to-day business issues. Fortunately there are many brokers 

occupying this middle ground in the form of consultants, public institutions and 

other associates, providing fundamental access to resources that can’t be accessed 

in the ecology. Grandadam et al (2013) concludes that you need the spaces and 

places to enable a liberation of ideas and creativity, innovation and synergy. In 

order to have the ability to exploit and explore, an effective middle ground must 

have brokers or intermediaries to help foster the commercial success but as in 

Liverpool’s case, also have a supportive mechanism in that middle ground for 

survival.  

 

Cohendet et al’s (2010) framework does have its draw backs when analysing either 

Liverpool ecology. For the video games ecology, the framework cannot explain the 

rise of small businesses and how they explore new ideas after being made 

redundant from larger MNE. The framework seems to only be able to deal with 

successful firms that produce successful spin off SME’s. There is also an issue of 

scale in terms of geographical size of Liverpool. The scope to fully explore an 

underground that is invisible and small is significantly reduced given the existing of 

all multinational firms that no longer draw in and employ large numbers of skilled 

workers. The framework has also showed weaknesses to explain the workings of a 

science city. However, it has been useful to highlight the important role of brokers 

and the institutionalisation process that is underway in the Liverpool ecology. 

However, as with the video games ecology, there is an issue over MNE and their 

role in the upper ground. For Liverpool, the imbalance of actors to form a complete 

internal ecology production network within an upper ground compromises the 

framework making it harder to incorporate variations in the upper ground. Equally, 

the framework does not account for actors or institutions that could sit in all three 

layers. This is the case for universities in the life science city anatomy. Universities 

and other research lead organisations are the only place where knowledge 

exploration of this kind can be done. Institutional thinkeness’ focus on formal 
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institutions has complimented the framework by giving theoretical insight into such 

formal institutions found in the middle ground, particularly for a life science 

ecology. What we can observe in the life science ecology is a more typical 

institutional thickness typology given the rigidity in many of the structures and 

project network. Indeed, the Cohendet et al (2010) framework is a metaphor 

through which we can understand the processes of creativity and learning within 

cities and how the people and the built environment enable or constrain that. The 

relevance of institutional thickness can help extend that to a life science ecology. It 

has not been the aim of this chapter nor of the original framework to propose new 

layers or a scale dichotomy. The framework has been complimented through the 

use of institutional thickness (Amin and Thrift, 1994, 1995).  

 

It would be advantageous for Liverpool to think about a middle ground that is able 

to help with securing vital resources before it can be a middle ground of creativity 

and innovation. Securing firms and allowing them to prosper should then follow 

through to a middle ground that matures into a creative or innovative playground 

(Cohendet et al; 2010; Grandadam et al, 2013). Given the youth of the current 

composition of the video game industry in Liverpool, there are signs of firms taking 

it upon themselves to engage in a creative playground. As firms grow and they 

secure the correct human, social and physical resources, they can then focus on the 

middle ground places and spaces. For the life sciences, the pathway to an 

effectively connected co-working middle ground maybe much longer, given the 

characteristics of the wider industry. Challenging this pathway is the high diversity, 

highly specialised knowledge required and the organisation of production, typically 

expanding beyond the Liverpool ecology. Although there might be an institutionally 

thin middle ground at the moment, we can conclude that there are processes of 

institutionalisation and strong physical spaces within the middle ground, filled with 

the individuals needed to support the two ecologies. Therefore, the ecologies are 

situated in a developing anatomy of the city of Liverpool.  
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Chapter Seven 

Conclusion 

7.0 Firm Ecologies in Liverpool 

 

This thesis has analysed the life science and video game industries in Liverpool. It 

has examined the institutional and economic environment of the city of Liverpool 

using an ecological perspective, underpinned by Grabher’s (2001) heterarchy 

framework and the anatomy of the city framework by Cohendet et al (2009; 2010). 

In so doing, this thesis has posed three research questions that were derived from 

the theoretical framework outlined in Chapter Two. This thesis first proposed the 

question: how have the life science and video game industry ecologies emerged in 

Liverpool? Equally, the thesis has sought to address the need for further 

understanding of how firms are integrating into wider production processes from 

Liverpool. This generated the second research question: how are the ecologies 

organised and connected beyond Liverpool? The ecological perspective places 

emphasis on ‘projects’ and enabled this research to explore levels of connectedness 

and rivalry across multiple scales. Lastly, the thesis analyses the role of the city and 

institutions. It explores how the cities institutions, people and physical 

infrastructures can be an enabling or even constraining factor on the two industries 

situated within them. The research posed the final question of how are the two 

ecologies situated in the anatomy of the city?  

 

There are three gaps in the literature that this research contributes towards. Firstly, 

agglomerations of firms are not a new phenomenon and have been noted in 

academic literature for many years, most notable is the work of Marshall (1920) and 

subsequent work of Markusen (1996) and the highly cited work in both academia 

and policy of Porter (1990, 1998, 2000). Cluster analysis has been the point of 

reference as a theory and analytical tool over the last two decades, but it has drawn 
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substantial criticism from economic geographers and business scholars alike (Martin 

and Sunley, 2003; Malmberg, 2003, 2006; Cook and Pandit, 2008; Krätke, 2010; 

Pitelis, 2012; Swords, 2013).  Hence, there has been a gap in the literature. This has 

led to a requirement in the advancement of the theoretical and analytical tools 

used in order to study the dynamic and diverse agglomerations of economic activity 

that from modern knowledge economies.  

 

Secondly, much of the literature on western knowledge economies has focused on 

life sciences related activity and creative industries, in places that are epicentres for 

such activity, such as London, Paris, San Diageo. What is understudied, in particular, 

is the video games industry at a local level and especially in the city of Liverpool; a 

UK northern city. Equally, literature on life science agglomeration tends to focus on 

‘mega centres’ (Cooke, 2004) and neglects how agglomerations of this activity 

emerge in smaller cities, such as Liverpool. It would be wrong to suggest that the 

literature is not forthcoming with evidence of agglomeration. However, a gap exists 

focusing on UK cities beyond the larger and well established agglomerations such as 

London, Cambridge or Birmingham.  

 

Thirdly, Liverpool is a place where two highly differentiated and dynamic industries 

are situated. Not only are the industries dynamic and different, but the city itself is 

also a highly diverse and vibrant place, having undergone significant economic and 

physical change over the last decade. Coupled with a need to understand changing 

agglomerations of firms in new ways and the understudy of these industries outside 

of established centres, this research has contributed to the critique and 

development of how we can further understand a place as a dense or sparse 

anatomy of parts; conditioning the environment for industries to emerge and 

survive.  

 

This chapter will consider some of the key findings from empirical observations of 

this research. The remainder of this chapter aims to clarify, reaffirm and then 
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explain the answers to the research questions posed in Chapter Two, as well as 

highlight some of the limitations that may have constrained some analysis. 

Following this, the chapter will outline future research that can provide a more 

complete picture in Liverpool, building on the work of this thesis and future 

research agendas that have emerged during the course of this project. Alongside 

this, the chapter will draw on the implications of this research for theory, policy and 

future trends.  

7.1 Emergence of industry Ecologies 

 

The emergence of the two industries examined in this thesis can be found in the 

relational processes of path dependence, contextuality and contingency (Bathelt 

and Glückler, 2011). Using the ecological perspective embedded in the relational 

approach, Chapters Four and Five have provided a global outlook on the industries, 

outlining contingent processes that have been affecting the path dependent 

processes and contextuality in which the ecologies have emerged. The ensuing 

analysis has revealed a number of chance events and institutional infrastructures 

that firms have been able to utilise in order to emerge as established businesses. 

From the analysis, based on the theoretical framework in Chapter Two, there are 

several significant points to raise in relation to their emergence. Each will be 

discussed in turn.  

 

In order to understand how a place specific ecology has emerged and is currently 

composed an overview of the global industry was presented. This showed the 

structure and influence of the wider industry actors through the contingent 

processes conditioning the local ecology (Bathelt and Glückler, 2011). The analysis 

shows that the influence of actors in the wider industry varies in the two ecologies. 

For the life sciences, Chapter Four uncovered much greater rigidity and 

standardisation in the broader industry business model. Large firms were a source 
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of financial support for new firm start-ups, resulting in many mergers and 

acquisitions as well as licencing deals. Kleppers (2010) argued that successful firms 

breed successful spinouts in areas where venture capital is also readily available. 

For Liverpool, we see something completely different. Rather than placing the 

importance on venture capital, the ecology has developed into its recent 

composition through government and supra-regional intervention that in a way has 

left little room for a natural emergence of venture capital. The vacuous 

manufacturing entities owned by leading multinational corporations have limited 

interest in the research base of the ecology. The level of investment into the 

institutionalisation in the ecology has aided the emergence of a number of younger 

firms that are engaged in research commercialisation (Henry and Pinch, 2001).  

 

For the video games industry, the Liverpool ecology has not been immune to the 

influences and activities of the larger studios and has undergone many changes 

since its early conception in 1980. There has been an attraction by predominantly 

American based third party publishers over the years, most notably Infogrames, 

Activision and THQ. Only SCEE retains a presence in the Liverpool ecology. It can be 

argued that Liverpool’s direct connections in regards to multiplatform console 

publishing have been significantly reduced as the third party publishers have all left, 

leaving only London based offices in the UK. A new wave of firms emerges out of 

the ashes of the restructuring and closure of three multinational studios post 2010. 

Some have changed their business models in order to focus on small application 

development for mobile devices whilst still using their existing skills on triple A 

games in order to fulfil contractual work for short-term capital. The emergence of 

the current video games ecological composition is pre-empted on decisions made 

elsewhere in order to close leading studios and enforce redundancies. However, the 

video game ecology in Liverpool shows a level of resilience to shocks, as the 

evolution of the sector has been predominantly based on entrepreneurial firms 

reinventing themselves. Here, Klepper’s (2010) argument does stand up, in that the 
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current firms have inherited successful working patterns and norms from the parent 

firms; being left to their own abilities in order to cease opportunities. Given the 

shorter timelines and project based working patterns (Grabher, 2004), the firms 

within the ecology have been able to reinvent themselves with limited barriers to 

entry and are able to transfer their skills across multiple platforms. Developments in 

mobile platforms have played a key role in the ecologies’ ability to reinvent (Mason, 

2010). The emergence of the video game ecology is in-line with Scott’s (2000) 

argument, that close proximity to other creative industries facilitates external 

economies and creativity. In fact, it was found that the firms in the ecology do have 

limited interconnectivity within the ecology. Hence the need to locate was born 

more out of a relationship to place or a social embeddedness (Hess, 2004).  

However, the study can be widened further to include much more of the creative 

industries within Liverpool. This research has focused on the video game ecology 

and only firms that have been used in parts of the production. A wider study into 

music, film and television, art and animation could unearth a much broader picture 

of creative ecologies and interconnectivity (Howkin, 2010). Using Grabher’s (2001) 

heterarchy informed ecological approach, the research is able to trace back this 

ecology to its conception and investigate the current ecological structure and 

connectivity.  

7.2 Organising and Connecting Beyond Liverpool  

 

Further to the points raised above, this thesis was not only concerned with the 

emergence of the ecologies but also with how they are currently organised and 

connected into wider production networks. Chapters Four and Five outlined the 

compositions of both industries and in doing so, we are able to draw some striking 

differences between them. The differences that stand out the most are the timeline 

and resource requirements for firms in the two ecologies.  This affects the 
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organisation and the connectivity of the ecologies. Hence, this section will discuss 

each in turn before drawing some broader conclusions form the analysis.   

 

The life science ecology in Liverpool has undergone some significant changes. 

Predominantly a manufacturing centre for pharmaceuticals firms, the ecology has 

grown to include a wide range of activities but a low diversity of organisational 

forms. There has been an increase of discovery led firms over the last ten years, as 

these firms take advantage of life science related institutional assets, supporting 

services and a wider governmental remit to increase the UK’s science base (BIS, 

2013). However, given the diversity and highly specialised activities of the 

heterarchy, there are few connections between the firms and their projects 

(Grabher, 2001, 2004). Rivalry is low due to several key factors that are unique to 

this industry, such as long commercialisation cycles and privileged IP protection for 

new products. This has reduced the number of trading zones where firms can 

showcase their business models and where organisational philosophies can be 

examined and evaluated, then later changed if needed (Grabher, 2001; Malmberg, 

2006). The majority of firms are relying on external connections in order to 

complete their production process and also as an end market for the product. The 

main reason holding firms and attracting them to be in the Liverpool ecology is 

funding criteria, pinning the firm to this location without choice. In addition, there is 

the recent recognition of Liverpool as a place where life sciences are ‘happening’, 

by national policy makers and wider industry. The need for stability and 

predictability, driven by the long commercialisation processes and rigid regulatory 

environments, dampens the mechanisms of diversity and rivalry. Rivalry sparks the 

mechanisms needed to spawn new organisational forms and enriches the genetic 

pool or diversity within the ecology. This creates a mechanism for reflexivity and 

adaptability within the ecology. As a result, the lack of cooperation on a cognitive 

and organisational level through tags and projects respectively, means there are 

less shared norms and values as well as trading zones to again keep rivalry and 
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diversity from being polarised in periods of rigid order to excessive disorder 

(Grabher, 2001).  What seems to be apparent here is the ecology is in a period of 

rigid order, limiting the ability to change or even adapt quickly. 

 

On the other hand, the video game ecology diversity has reduced, although the 

number of firms has increased. Firms are coordinating activities based on their 

internal capabilities. Inputs were then subjected to a time, cost and quality matrix 

that determined how the input would be met. Whether that input could be met 

within the ecology or whether it has to leave and be produced by firms in other 

places. This goes against much of the reasoning behind creative industry co-location 

based on external economies (Scott, 2000; Cook et al, 2011). The practices of the 

video games’ firms have been inherited from the parent companies and deemed 

best practice (Klepper, 2010). Therefore, common day practices of a MNE being 

able to source from around the world based on the demands could be transferred 

to the SMEs. From the analysis, it was also shown that the new owner managers of 

firms previously held high-level managerial positions in the parent companies. They 

had privileged access to the connections of the company and have subsequently 

transferred those relationships into their own new venture, maintaining and 

extending connectivity outside the ecology. Previous ways of working are thus 

inherited in line with what Klepper (2010) argues about success breading success. 

The ecology rivalry between firms is reduced, as there is a sense of community or 

neighbourhood pulling the ecology together like that of a wholly functioning 

organism, where people feel as if they are ‘in the same boat’. This gives firms in the 

ecology a sense of shared identify and social embeddedness. However, firms are 

increasingly working online in order to reduce the barriers of geographical distance. 

This is despite the advances in technology, argued to be showing an increasing 

trend towards co-location and inter-firm relationships due to the highly 

technological complexities of such inputs (Balland et al, 2013). Online mediums are 

enabling firms to pay to upload their products onto a faceless application store. 
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Although the interactions within the development process have stayed the same, 

with the importance of face-to-face contact still asserted. The relationships 

between developer and publisher are also changing. Johns (2006) and Cadin and 

Guerin (2006) argued that the publishers are key players in the industry and 

developers have to maintain relationships with them. The empirical data has shown 

that developers are increasing governance over the entire production process and 

bypassing large publishers by developing for smart phone devices. At the same 

time, firms do not ignore the need in some cases to involve a publisher in order to 

deal with promoting the game, but they have more control and influence over the 

initial development and inclusion of publishers. They have become less dependent 

also on the big ten publishers, as outlined at the start.  

 

Both of the ecologies suffer from a lack of internal connectivity. The fully 

functioning mechanisms built into the heterarchy outlined by Grabher (2001) 

apparent in the advertising industry, are not transparent in either ecology. 

However, the reflexivity of both ecologies is an important feature, as both ecologies 

are responding not only to changes in the local environment but also at a wider 

industry scale.  This thesis acknowledges that this research needs to further 

interrogate the project ecologies of both industries in much more depth in order to 

gain a more holistic picture of the connectivity in and beyond the ecologies. 

Surprisingly, the project ecologies’ literature is somewhat sparse on application to 

the life sciences. The major strength of the ecological perspective, underpinned by 

the heterarchy framework, is its ability to be holistic in its analysis of two highly 

contrasting and diverse industries at a broader and localised level.   

7.3 Ecologies in the Anatomy of the City  

 

From the beginning of this thesis, there has been an emphasis on place and how 

important that is to the emergence and development of industries (Bathelt and 
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Glucker, 2011). Both ecologies have the three layers that compose the anatomy of 

the city. The middle ground that has emerged in Liverpool is not so much about the 

creativity or innovation, knowledge sharing or generation, but about how to survive 

and overcome day-to-day business issues. Fortunately, there are many brokers 

occupying this middle ground in the form of consultants, public institutions and 

other associates; providing fundamental access to resources that can’t be accessed 

in the ecology. Grandadam et al (2013) concludes that you need the spaces and 

places to enable a liberation of ideas and creativity, innovation and synergy. In 

order to have the ability to exploit and explore and effective middle ground one 

must have the brokers or intermediaries to help foster the commercial success but 

as in Liverpool’s case, have supportive mechanism in that middle ground for 

survival.  

 

It would be advantageous for Liverpool to think about a middle ground that is able 

to help with securing vital resources before it can be a middle ground of creativity 

and innovation. Securing firms and allowing them to prosper, should then follow 

through to a middle ground that matures into a creative or innovative playground 

(Cohendet et al; 2010; Grandadam et al, 2013). Given the youth of the current 

composition of the video game industry in Liverpool, there are signs of firms taking 

it upon themselves to engage in a creative playground. As firms grow and they 

secure the correct human, social and physical resources they can then focus on the 

middle ground places and spaces. For the life sciences, the pathway to an 

innovative middle ground maybe further away, given the characteristics of the 

wider industry. Challenging this pathway is the highly diverse, highly specialised 

knowledge that is required and the organisation of production typically expanding 

beyond the Liverpool ecology. Although there might be an institutionally thin 

middle ground at the moment, we can conclude that there are processes of 

institutionalisation and strong physical spaces within the middle ground filled with 

the individuals needed to support the two ecologies (Goddard et al, 2011, 2012). 
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Therefore, the ecologies are situated in a developing anatomy of the city of 

Liverpool.  

The framework seems to only be able to deal with successful firms that produce 

successful spin offs SME’s. There is also an issue of scale in terms of the 

geographical size of Liverpool. The ability to fully explore the underground is 

limited, given that it is invisible and now much smaller, given the existing of all 

multinational firms. These large firms are no longer drawing in and employing large 

numbers of skilled workers, increasing the probability of spin out firms (Edminson, 

2007; Glaser, 2010, Kleppers, 2010). The framework has also shown weaknesses in 

explaining the workings of science ecology. The framework’s concepts of an upper, 

middle and under ground cannot account for the actors that work across more than 

one ground. This was particularly noticeable for universities who are seen to have 

several roles within a life science ecology. However, the framework has been 

complimented through the use of institutional thickness (Amin and Thrift, 1994, 

1995). Reinvigorating the use of institutional thickness within the framework has 

allowed the thesis to develop further the comparison of a place with two 

constraining industries with an institutionally thick and institutionally thin 

environment. The Cohendet et al (2009, 2010) framework, as mentioned above, 

was unable to fully imagine the life science ecology in the city because of the 

structure and function of many institutions working across multiple layers. 

However, with the use of institutional thickness theory, the analysis was given much 

more depth behind the interventions of public bodies in the emergence, growth 

and situatedness of the ecology.  

7.4 Future Research  

 

As the literature on the creative and life sciences industries grows and focuses more 

so on the larger agglomeration of activity, we cannot neglect the smaller 

concentrations that are apparent in the UK. This thesis has contributed towards 
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filling this gap and raising further research agendas for a more complete picture of 

the issues surrounding the study of the ecologies of firms and their impacts upon a 

local environment (Pitelis, 2012). It is a key interest of policy makers to understand 

better their local industries in order to react and implement strategies accordingly 

and when appropriate (Florida, 2004). Not only has this research shed light on two 

of the four knowledge economy cornerstones for Liverpool, it has disseminated 

these findings to the local development agency Liverpool Vision. In regards to the 

life sciences, there have been several publications citing the conditions and path 

dependent processes leading to the emergence and growth of an agglomeration of 

science relation firms (Zucker and Darby, 1998; Feldman and Francis’, 2003; Cooke, 

2004, Lowe and Gertler, 2007; Gertler and Vinadrai, 2009). As the Liverpool ecology 

has shown, there have been intensive interventions into the development of the 

ecology, but what has been the drawback of the interventions? A longitude 

investigation into the life science ecology development would be best practice, 

given the lengthy timelines of production, linked with a firm population census to 

see if the ecology can sustain itself in the long term.  

 

The research presented in this thesis is still only a snapshot of the broader industrial 

environment in Liverpool. Following Toulmin (1990) it is still the belief of the 

researcher that every environment, niche or habitat is one of its own kind, requiring 

investigation into the history and trajectories of firms, institutions and individuals 

occupying that space. Hence, there is more to know about both industries and the 

other industries that are a part of the knowledge economy within Liverpool. Going 

forward, the researcher would include an investigation into the financial services 

and advanced manufacturing sectors in Liverpool to understand the holistic 

development and fulfilment of a Liverpool knowledge economy strategy. At the 

same time, the structural changes due to government imposed austerity measures 

are yet to be assessed with regards to the key sectors of the Liverpool knowledge 

economy. This research can be taken further to seek the views and transformations 

occurring in the ecologies. If Liverpool is to be successful in four key sectors, surely 
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further impact related investigation is warranted. Theoretically, the ecological 

perspective needs further refining and clarity in regards to its increasing use across 

the social sciences. This leads us to consider the following points.  

 

Within the video games ecology there are a high number of newly established 

entrepreneurial firms that are self-organising and becoming increasing 

concentrated among other creative actors. There is an emerging literature, 

particularly in entrepreneurship, with a clear cross over with economic geography. 

It has begun to develop the concept of place based ecosystems (Jacobs, 2004; 

Mason, 2010; Mason and Brown, 2013; Vogel, 2013). Ecosystems have recently 

been cited in regards to sustained economic development. Ecosystems focus on a 

plethora of actors, including entrepreneurs, firms, universities and governments. In 

addition to what roles they have in developing adaptive, reflexive and effective 

economic environments for high growth firms (HGF) and entrepreneurs. Existing 

contributions from economic geography can supplement the interest in ecosystems 

such as learning firms and regions (Ashiem and Gertler 2006), institutional thickness 

(Amin and Thrift, 1994, 1995) and project ecologies (Grabher, 2004). We can pose 

geographical and strategic management questions with policy application such as: 

 What are the conditions necessary to foster and promote an 

enterprising/entrepreneurship ecosystem? 

 

 What might an enterprising/entrepreneurship ecosystem look like and how 

do we measure it? 

 

 What is the role of the Public Sector and institutions in developing such 

ecosystems? 

 

 What is the role of Multinational firms in such ecosystems? 
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Equally, there are many more questions we can ask about the two ecologies locally 

and internationally. There have been several publications in regards to the video 

games industry, in economic geography and management studies, looking into focal 

firms and the industry as a whole at an international scale (Cadin and Guerin, 2006; 

Johns, 2006; Balland et al, 2013; De Vaan et al, 2013; Marchand and Hennig-Thurau, 

2013). Given the economic significance of the industry in the UK and in parts of 

Europe, there is limited but growing analysis of video game agglomerations with 

avenues to explore changes in production and distribution networks, cross-

fertilisation and processes of creative learning in these firms and regions. There is 

potential to utilise, critique and develop further existing frameworks such as the 

Anatomy of the City used in North America, developed by Codendet et al in order to 

analyse specific agglomerations of video game activity (2009; 2010). Finally, the 

industry is seeing significant shifts in terms of production, composition and 

geography; arguably different to other creative industries, requiring academics to 

revisit some of the existing literature on an international and local basis.  
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Appendices  

A-1 Interview Questions for Private Firms  

 

Interview Schedule for Private Firms  

PARTICIPENT SUMMARY 

 
Name (Company):         
  
 
Previous Names (if any):         
  
 
Name (Respondent):         
  
 
Position:          
  
 
Job Description:         
  
 
           
  
 
Time with Company:         
  
 
University Attended:                                     
                              
 

 

COMPANY SUMMARY 
 
Primary Role:          
  
 
Other Functions:         
  
 
Annual Turnover:         
  
 
Ownership Status:         
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Year Established:         
  
 
How was the Company Formed: 
 
 
If Merger/Acquisition how much did it cost: 
 
 
Other Locations and their Function: 
 
 
 
 
HQ Location:          
  
 
Relationship to HQ:         
  
 
No of Employees (Company):        
  
 
No of Employees (on site):        
  
 
No Maximum Employment/Date:    /   
  
 
No Male/Female:     /    
  
 
Required Skills/Qualifications (if any):       
  
 
           
  
 
Recruitment Methods: 
 
 
 

 

Location Choice/ Local Cluster 

1. Why was this location chosen to start the business? 
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a. What do you see as an advantage/disadvantage to being located here? 

b. Does being located here make you feel you are a part of a wider business 

community, network or cluster:   Yes or No? 

c. Why? 

Local/Global Connections 

2. How many business related connections do you have? 

3. Would you say your links are mainly with small medium or large firms? 

4. Thinking about all your links to other firms, are most of these local to Liverpool? 

a. If no – what are you going to non local firms for?  

i. Where are the firms you are linked to outside of Liverpool? 

ii. Why are they there? 

iii. How dependent are you on maintaining these links? 

b. If Yes - What do these local businesses do for you? 

i. Are all your business needs satisfied by local business? 

ii. If no – why not and where do you have to go to satisfy that 

business need? 

5. Are any of your connections affected by distance?  

a. What’s the nature of these connections? 

b. How and why must they be maintained? 

6. Does your company have any links to [other] large companies in the industry? 

a. Why do you need this link? 

b. How did you form this link and maintain it over time? 

7. Are there any particular companies you have made strong efforts to connect? 

a. Who are they? 

b. Where are they? 

c. Why have you made this effort? 

Production Network 

8. Think about your products. Does this diagram represent the various stages your 

product goes through before it reaches the consumer? 

9. Open discussion here... 

Investment (Aimed at Specific firms – Management consultants, DA’s) 

10. Do you or have you played any role in attracting investment into Liverpool? 

a. Could you tell me any details of your most recent investment? 

Type of Investment Origin 
New firm or 

production  
Amount 
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(Following questions aimed at all businesses) 

11. Looking at the production system, at what point(s) (if any) did you seek external 

investment? 

12. Have you used any of your above connections to facilitate inward investment into 

Liverpool? 

a. If so which ones and why? 

b. If not how do you source funds for new projects or existing ones? 

13. Have you invested outside of Liverpool?  

a. If so where? 

b. Why that location? 

c. What is the benefit to this location? 

Development Agencies 

14. Are you aware of the local development agencies? 

a. Have they played any role in your company’s success? 

b. Do you feel you have a relationship with them and what is it like? 

c. How beneficial are they to you and Liverpool? 

d. Have you attended any networking events organised by government 

agencies? 

15. What has been the most significant policy intervention(s) that has helped your 

business? (locally, regionally or nationally) 

16. What policies have you come up against that have constrained your business 

development? (locally, regionally or nationally) 

17. Overall does a government agency have any role to play in the production system? 

(use diagram here) 

a. If so where and how 

b. If not why not 

Future 

18. Where do you see your company in 5 years time?  
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A-2 Interview Questions for Other Institutions  

 

Interview Schedule for Institutions  

PARTICIPENT SUMMARY 

  
Name (Organisation):         
  
 
Previous Names (if any):         
  
 
Name (Respondent):         
  
 
Position:          
  
 
Time with Organisation:        
  
                         

 

ORGANISATION SUMMARY 
 
Primary Role:          
  
 
Other Functions:         
  
 
Year Established:         
  
 
Other Locations and their Function: 
 
 
No of Employees (Organisation):       
  
 
No of Employees (on site):        
  
 
No Maximum Employment/Date:    /   
  
 
Recruitment Methods: 
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Warm up 

1. Can you briefly tell me about your current role and why you chose to do it? 

Public Organisation 

2. When did the [Public Organisation] become involved in the development of life 

sciences/ digital sector 

3. What is [Public Organisation] role in the development of life sciences/Digital 

clusters?  

4. Who looks after the sector? 

a. Where are they located  

b. Would they be willing to speak to me? 

5. What other public agencies do you have contact with? What level of government? 

6. What’s [Public Organisation] strategy for the industry? 

Geography and Scale 

7. What do you find enabling and restricting about Liverpool in regards to the 

industries? 

8. What is being done to help bring together universities and private sector in 

Liverpool? 

9. Are there any skills gaps in Liverpool? How are they being addressed? 

Liverpool 

10. Where does Liverpool feature, in regards to digital and life science, in the North 

West and UK? 

11. Why did Liverpool develop a life science/digital sector, who was involved and at 

what scale where they involved? 

12. Incubators – what was the thinking behind these and what policy drove them? 

Problems and future policy 

13. How does the [Public Organisation] market Life sciences?  

14. How close do you think the state, industry and academia are in regards to the life 

sciences/digital? 

15. What is the future of [Public Organisation]? 

16. Where do you plan to be in 5 years time in regards to the development of these 

sectors? 

Thank you for your time and participation in this research. 
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A-3 Interview Schedule (Cited in Text) 

 

Firm Date of Interview 

Online Publisher 1 30/11/11 

Outsourcing Firm 1 11/01/12 

Developer  3 16/07/12 

Developer  4 13/12/11 

Developer  5 07/12/11 

Developer  6 01/02/12 

Developer  7 07/12/11 

Developer  8 30/11/11 

Developer  9 13/12/11 

Developer  10 13/11/12 

Developer  11 14/02/12 

Developer  13 16/07/12 

Developer  17 07/12/11 

Developer  20 13/12/11 

Former SCE Manager 16/07/12 

Discovery Firm 1 10/08/12 

Discovery Firm 2 23/10/12 

Discovery Firm 3 23/10/12 

Discovery Firm 4 12/10/12 

Discovery Firm 5 15/08/12 

Diagnostic Firm 1 31/07/12 

Diagnostic Firm 2 31/07/12 

Drug Manufacturer  1 16/08/12 

Drug Manufacturer  3 29/10/12 

Drug Manufacturer  5 10/09/12 

Consultancy Firm 1 26/06/12 

Consultancy Firm 2 30/04/12 

Consultancy Firm 3 09/05/12 

Public Organisation 1 02/08/10 

Public Organisation 2 05/08/10 

Development Agency 1 21/06/13 

UTC 29/10/12 

 

 

 

 



 
 

338 
 

Bibliography 

 

Afuah, A., & Tucci, C. L. (2001). Internet business models and strategies: Text and cases. 

London, McGraw-Hill Higher Education. 

 

Aggarwal, R., Berrill, J., Hutson, E., & Kearney, C. (2011). What is a multinational 

corporation? Classifying the degree of firm-level multinationality. International Business 

Review, 20(5), 557-577 

 

Agrawal, A., Cockburn, I., & Rosell, C. (2010). Not invented here? Innovation in company 

towns. Journal of Urban Economics, 67(1), 78-89. 

 

Aldrich, H. (1999). Organizations evolving. London, Sage. 

Aliaga, M., & Gunderson, B. (1999). Interactive statistics. London, Prentice Hall. 

 

Allen, J., & Massey, D. B. (1988). The economy in question (Vol. 1). Sage Publications Ltd. 
 

Alsleben, C. (2005). "The Downside of Knowledge Spillovers: An Explanation for the 

Dispersion of High-tech Industries." Journal of Economics, 84(3), 217-248. 

Alvesson, M., & Sköldberg, K. (2009). Reflexive methodology: New vistas for qualitative 

research. London, Sage. 

 

Amin, A. (1997). Capitalism in the age of globalization: The management of 

contemporary society. London, Zed Books. 

 

Amin, A. (1999). "An Institutionalist Perspective on Regional Economic Development." 

International Journal of Urban and Regional Research, 23(2), 365-378. 

Amin, A. (2002) Spatalities of globalization, Environment and Planning A, 34, 385-99 



 
 

339 
 

Amin, A. and Thrift, N. (1992) "Neo‐Marshallian Nodes in Global Networks" 

International Journal of Urban and Regional Research, 16(4), 571-587. 

Amin, A., & Thrift, N. (1994). Holding down the global. Oxford, Oxford University Press 

Amin, A. and Cohendet, P. (2000). "Organisational learning and governance through 

embedded practices." Journal of Management and Governance, 4(1-2), 93-116. 

Amin, A., & Thrift, N. (2002). Cities: reimagining the urban. London, Polity Press. 

Amin, A. and Cohendet, P. (2004). Architectures of knowledge: Firms, capabilities, and 

communities, Oxford, Oxford University Press. 

Amin, A. and Thrift, N. (2000) What kind of economic theory for what kind of economic 

geography, Antipode, 32, 4-9 

Amin, A., & Roberts, J. (2008). Knowing in action: Beyond communities of 

practice. Research policy, 37(2), 353-369. 

Anderson, J., Adey, P., & Bevan, P. (2010). Positioning place: polylogic approaches to 

research methodology. Qualitative Research, 10(5), 589-604. 

Anyan, F. (2013). The Influence of Power Shifts in Data Collection and Analysis Stages: A 

Focus on Qualitative Research Interview. Qualitative Report, 18, 36. 

Aoyama, Y. and H. Izushi (2003). "Hardware gimmick or cultural innovation? 

Technological, cultural, and social foundations of the Japanese video game industry." 

Research Policy, 32(3), 423-444. 

 

Appelbaum, R. P., & Gereffi, G. (1994). Power and profits in the apparel commodity 

chain. In Bonacich, E., Cheng, L., & Chinchilla, N. (Eds.) Global production: The apparel 

industry in the Pacific Rim, Philidephia, Temple University Press. PP. 42-62. 

 



 
 

340 
 

Applegate, L. M. (2000). E-business models: Making sense of the internet business 

landscape. In G. Dickson & G. DeSanctis (Eds.), Information technology and the future 

enterprise: New models for managers. Englewood Cliffs NJ, Prentice-Hall. PP 49-101.  

 

Arthur, M. B., DeFillippi, R. J., & Jones, C. (2001). Project-based learning as the interplay 

of career and company non-financial capital. Management Learning,32(1), 99-117. 

Asheim, B. T. (1996). "Industrial districts as ‘learning regions’: a condition for 

prosperity." European Planning Studies, 4(4), 379-400. 

Asheim, B. and M. Gertler (2005). "The geography of innovation." In Fagerberg, J., 

Mowery, D. C., & Nelson, R. R. (Eds.) The Oxford handbook of innovation, Oxford, Oxford 

Handbooks Online. PP. 291-317. 

 

Asheim, B. T. and L. Coenen (2005). "Knowledge bases and regional innovation systems: 

Comparing Nordic clusters." Research Policy, 34(8), 1173-1190. 

Asheim, B. C. and Martin, R. (2006). The rise of the cluster concept in regional analysis 

and policy. In Asheim, B. C and Martin, R. (Eds.) Clusters and Regional Development: 

Critical reflections and explorations. London, Routledge Publishing. PP. 1-29. 

 

Asheim, B. T., Coenen, L. and Vang, J. (2007) ‘Face-to-face, buzz, and knowledge bases: 

Sociospatial implications for learning, innovation, and innovation policy’, Environment 

and Planning C: Government and Policy, 25, 655–70. 

 

Atkinson, P., & Silverman, D. (1997). Kundera's Immortality: The interview society and 

the invention of the self. Qualitative inquiry, 3(3), 304-325. 

Audia P.G., Freeman J.H., Reynolds P.D. (2006) ‘Organizational founding’s in community 

context: instruments manufacturers and their interrelationship with other 

organizations’, Administrative Science Quarterly, 51(3), 381–419. 

 



 
 

341 
 

Baden-Fuller, C. and M. S. Morgan (2010). "Business Models as Models." Long Range 

Planning 43(2–3), 156-171. 

Baden-Fuller, C., B. Demil, et al. (2010). "Editorial." Long Range Planning 43(2–3), 143-

145. 

Baker, W. E. (1990) Market networks and corporate behavior, American Journal of 

Sociology, 96, 589–625. 

Balland, P. A., De Vaan, M., & Boschma, R. (2013). The dynamics of interfirm networks 

along the industry life cycle: The case of the global video game industry, 1987–

2007. Journal of Economic Geography, 13(5), 741-765. 

 

Barbour, R. S. (2001). Checklists for improving rigour in qualitative research: a case of 

the tail wagging the dog?. British Medical Journal, 322(7294), 1115 - 1117. 

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of 

management, 17(1), 99-120. 

Barney, J. B. (1992). Integrating organizational behavior and strategy formulation 

research: A resource based analysis. Advances in strategic management, 8(1), 39-61. 

Bathelt. H. (2004) Towards a multidimensional conception of clusters: The case of the 

Leipzig media industry, Germnay. In Power, D and Scott, A (Eds) Cultural Industries and 

the Production of Culture, London, Routlegde. 

 

Bathelt, J. (2006) Geographies of Production: Growth regimes in spatial perspective 3 – 

towards a relational view of economic action and policy, Progress in Human Geography, 

30, 223-36 

 

Bathelt, H. and J. Glückler (2003). "Toward a relational economic geography." Journal of 

Economic Geography, 3(2), 117-144. 



 
 

342 
 

Bathelt, H., Malmberg, A., & Maskell, P,. (2004) Clusters and knowledge: Local buzz, 

global pipelines and the process of knowledge creation, Progress in Human Geography, 

28, 31-56. 

 

Bathelt, H. and N. Schuldt (2010). "International trade fairs and global buzz, part I: 

ecology of global buzz." European Planning Studies, 18(12), 1957-1974. 

Bathelt, H. and Glückler, J. (2011). The relational economy: Geographies of knowing and 

learning, Oxford, Oxford University Press. 

Baxter, J., and Eyles, J. (1997). Evaluating qualitative research in social geography: 

establishing ‘rigour’in interview analysis. Transactions of the Institute of British 

Geographers, 22(4), 505-525. 

 

BBC (2013) Games Industry Employment Increases in UK, Available: 

http://www.bbc.co.uk/news/technology-21828869, Accessed: 20/03/2013 

Beaverstock, J. V., Smith, R. G., & Taylor, P. J. (1999). A Roster of World Cities. 

Cities, 16(6), 445-458. 

Beaverstock, J. V., Smith, R. G., Taylor, P. J., Walker, D. R. F., & Lorimer, H. (2000). 

Globalization and world cities: some measurement methodologies. Applied 

Geography, 20(1), 43-63. 

 

Becker, H,. (1967). Whose Side Are We On?, Social Problems 14(3),234-247. 

Belchem, J. (2006). Liverpool 800: Culture, Character & History, Liverpool, Liverpool 

University Press. 

 

Bell, S. J., Tracey, P., & Heide, J. B. (2009). The organization of regional 

clusters. Academy of Management Review, 34(4), 623-642. 

http://www.bbc.co.uk/news/technology-21828869


 
 

343 
 

Belussi, F., Sammarra, A. & Rita Sedita, S. (2008) 'Managing Long Distance and Localized 

Learning in the Emilia Romagna Life Science Cluster', European Planning Studies, 16(5), 

665 - 692. 

 

BIGT, (2003) Bioscience 2015: improving national health, increasing national wealth, UK 

Government publication.  

Birch, K. (2011). ‘”Weakness” as “Strength” in the Scottish Life Sciences: The 

Institutional Grounding of Knowledge-based Commodity Chains in a Less-favoured 

Region.’ Growth and Change, 42(1), 72-97. 

 

BIS, (2010a) Life Sciences in the UK: Economic analysis and evidence for Life Sciences 

2010: Delivering the Blueprint. BIS economics paper no 2, BIS. 2010 

BIS, (2010b) Cluster Mark Criteria, Available: http://www.bis.gov.uk/policies/regional-

economic-development/clusters-in-the-uk, Accessed 12/08/10 

Blackburn, R. A. and D. Smallbone (2008). ‘Researching Small Firms and 

Entrepreneurship in the U.K.: Developments and Distinctiveness.’ Entrepreneurship: 

Theory & Practice 32(2), 267-288. 

 

Blackburn, R. and Kovalainen, A. (2009). ‘Researching small firms and entrepreneurship: 

Past, present and future.’ International Journal of Management Reviews, 11(2), 127-

148. 

 

Boggs, J. S and Rantisi, N.M (2003) The ‘relational turn’ in economic geography, Jounral 

of Economic Geography, 3, 109-116 

Bondy, C. (2013). How did I get here? The social process of accessing field 

sites. Qualitative Research, 13(5), 578-590. 

http://www.bis.gov.uk/policies/regional-economic-development/clusters-in-the-uk
http://www.bis.gov.uk/policies/regional-economic-development/clusters-in-the-uk


 
 

344 
 

Boschma, R.A. & K. Frenken (2006) ‘Why is economic geography not an evolutionary 

science? Towards an evolutionary economic geography’, Journal of Economic 

Geography, 6 (3), 273-302  

 

Boschma, R and Martin, R. (2011) ‘The Handbook of Evolutionary Economic Geography’, 

Cheltenham, Edward Elgar Publishing. 

Boschma, R., & Hartog, M. (2014). Merger and Acquisition Activity as Driver of Spatial 

Clustering: The Spatial Evolution of the Dutch Banking Industry, Economic Geography, 

11(6) 1850–1993.  

 

Brenner, N. (1998) 'Global cities, glocal states: global city formation and state territorial 

restructuring in contemporary Europe', Review of International Political Economy, 5, 1-

37. 

 

Brenner, N. (1999). "Beyond state-centrism? Space, territoriality, and geographical scale 

in globalization studies." Theory and Society, 28(1), 39-78. 

Brenner, N. (2003). ‘Glocalisation" as a state spatial strategy: urban entrepreneurialism 

and the new politics of uneven development in western Europe.’ London, Sage. 

Brenner, N. (2009). Urban Governance and the Production of New State Spaces in 

Western Europe, 1960-2000. In Arts, B, Lagendijk, A and van Houtum, H (Eds) The 

Disoriented State: Shifts in Governmentality, Territoriality and Governance., 

Environment and Policy series, vol. 49. New York: Springer: 41-77. 

 

Bruneel, J., Ratinho, T., Clarysse, B., & Groen, A. (2012). ‘The Evolution of Business 

Incubators: Comparing demand and supply of business incubation services across 

different incubator generations’. Technovation, 32(2), 110-121. 

 

Burt, R. S. (2001). ‘Structural holes versus network closure as social capital’. Social 

capital: Theory and research, 31-56 



 
 

345 
 

Byrne, M. M. (2001). ‘Evaluating findings of qualitative research’. AORN Journal, 73, 

703-704. 

Cadin, L. and F. Guérin (2006). ‘What Can We Learn from the Video Games Industry?’ 

European Management Journal, 24(4), 248-255. 

Cadin, L., F. Guérin, et al. (2006). ‘Conclusion.’ European Management Journal, 24(4), 

310-313. 

Cadin, L., F. Guérin, et al. (2006). "HRM Practices in the Video Game Industry:: Industry 

or Country Contingent?" European Management Journal, 24(4), 288-298. 

Campbell, P. (2011). ‘A Catachresis of Creativity. University of Liverpool Management 

School’. Liverpool, University of Liverpool. Doctor of Philosophy. 

Capello, R., & Faggian, A. (2005). “Collective learning and relational capital in local 

innovation processes”. Regional studies, 39(1), 75-87. 

Casadesus-Masanell, R. and J. E. Ricart (2010). "From Strategy to Business Models and 

onto Tactics." Long Range Planning, 43(2–3), 195-215. 

Castells, M. (2000). The Rise of the Network Society, Blackwell Publishers, London 

Caves R.E. (1984) Scale, openness, and productivity in manufacturing, In Caves R.E,. 

Krause,L.B,. (Eds.), The Australian economy: A view from the north. New York, Brookings 

Institution. PP. 313–445 

  

Caves, R. E. (2000). Creative industries: Contracts between art and commerce (No. 20). 

Harvard University Press. 

Caves, R., (2003) Contracts between art and commerce, Journal of Economic 

Perspectives, 17, 73-83. 



 
 

346 
 

Chantelot, E. and C. Suojanen (2010). "Fostering a new dialogue to improve access to 

finance for European biopharma SMEs." New Biotechnology, 27(6), 719-723. 

Chen, H., Gompers, P., Kovner, A., & Lerner, J. (2010). "Buy local? The geography of 

venture capital." Journal of Urban Economics, 67(1), 90-102. 

Chen, M. J. (1996). “Competitor analysis and interfirm rivalry: Toward a theoretical 

integration”. Academy of management review, 21(1), 100-134. 

Chesbrough, H. (2003) Open Innovation, Boston, MA. Harvard Business School Press. 

Chesbrough, H. (2010). "Business Model Innovation: Opportunities and Barriers." Long 

Range Planning, 43(2–3), 354-363. 

Christensen, C. M. (2001). The past and future of competitive advantage. Sloan 

Management Review, 42(2), 105-109. 

 

Christina, G. (1998). "Grounded theory: the missing methodology on the interpretivist 

agenda." Qualitative Market Research: An International Journal, 1(1), 50-57. 

Clark T. (1991). “Review of The Competitive Advantage of Nations”, by M. E. Porter. 

Journal of Marketing, 10,  118–20 

Clark, G. (2005) “Secondary Data”, In Flowerdrew, R. and Martin, D. (Eds) Methods in 

Human Geography: A Guide for Students Doing A Research Project, Harlow: Pearson 

Prentice-Hall. PP. 57-73 

 

Coase, R. H. (1937). “The nature of the firm”. Economica, 4(16), 386-405. 

Coase, R. H. (1988). “The nature of the firm: influence”. Journal of Law, Economics, & 

Organization, 33-47. 



 
 

347 
 

Cockburn, I. M. (2004). “The changing structure of the pharmaceutical industry”. Health 

Affairs, 23(1), 10-22. 

Coe, N and Johns, J. 2004. Beyond production Clusters: towards a critical political 

economy of networks in the film and television industries.  In Power, D. and Allen, S. 

(Eds) Cultural Industries and the Production of Culture, London, Routlegde. 

 

Coe, N. (2001) “A hybrid agglomeration? The Development of a Satellite-Marshallian 

industrial District in Vancouver’s Film Industry”, Urban Studies,  38(10), 1753-1775 

Coe, N.M., Hess, M., Yeung, H.W.-c., Dicken, P. & Henderson, J. (2004) ''Globalizing' 

regional development: a global production networks perspective', Transactions of the 

Institute of British Geographers, 29(4), 468-484. 

 

Coe, N, Kelly, P and Yeung, H. (2007) Economic Geography a Contemporary Introduction, 

London, Blackwell Publishing,. 

Coe, N.M., Dicken, P. & Hess, M. (2008) “Global production networks: realizing the 

potential”, Journal of Economic Geography, 8(3), 271-295. 

Coe, N.M., Dicken, P. & Hess, M. (2008) “Introduction: global production networks--

debates and challenges”, Journal of Economic Geography, 8(3), 267-269. 

Coenen, L., Moodysson, J. & Asheim, B.T. (2004) “Nodes, networks and proximities: On 

the knowledge dynamics of the Medicon Valley biotech cluster”, European Planning 

Studies, 12(7), 1003-1018. 

 

Coffey, A., & Atkinson, P. (1996). “Making sense of qualitative data: Complementary 

research strategies”. Thousand Oaks, CA: Sage. 

Cohendet, P. and Simon, L. (2007). "Playing across the playground: paradoxes of 

knowledge creation in the videogame firm." Journal of Organizational Behavior, 28(5), 

587-605. 



 
 

348 
 

Cohendet, P., Grandadam, D., & Simon, L. (2009). “Places, spaces and the dynamics of 

creativity”. In International Conference on Organizational Learning, Knowledge and 

Capabilities. 

 

Cohendet, P, Grandadam, D and Simon, L. (2010) “The Anatomy of the Creative City”, 

Industry and Innovation, 17(1), 91-111 

Colli, A., Howorth, C., & Rose, M. (2013). “Long-term perspectives on family 

business”. Business History, 55(6), 841-854. 

Comanor, W. S., & Schweitzer, S. O. (2007). “Determinants of drug prices and 

expenditures”. Managerial and Decision Economics, 28(4‐5), 357-370. 

Conti, J. A., & O’Neil, M. (2007). “Studying power: qualitative methods and the global 

elite”. Qualitative Research, 7(1), 63-82. 

Cook, G, A, S, Pandit, N, R & Beaverstock, J, V, (2011) “Cultural and economic 

complementarities of spatial agglomeration in the British television broadcasting 

industry: some explorations”, Environment and Planning A, 43, 2918 – 2933 

 

Cook, G, A, S. & Johns, J. (2011). “The Transformation of Broadcasting and Film in 

Manchester and Liverpool: Changing Cluster Dynamics”. In Karlsson, C., & Picard, R. G. 

(Eds.) Media Clusters: Spatial Agglomeration and Content Capabilities, London, Edward 

Elgar. 

 

Cook, I. (2004). "Follow the Thing: Papaya." Antipode, 36(4), 642-664.  

Cooke, P. and K. Morgan (1999). "The associational economy: firms, regions, and 

innovation." OUP Catalogue. 

Cooke, P. (2001). "Biotechnology Clusters in the U.K.: Lessons from Localisation in the 

Commercialisation of Science." Small Business Economics, 17(1), 43-59. 



 
 

349 
 

Cooke, P. (2004a). "Life sciences clusters and regional science policy." Urban Studies 

41(5-6), 1113-1131. 

Cooke, P. (2004b). "The molecular biology revolution and the rise of bioscience 

megacentres in North America and Europe." Environment and Planning C-Government 

and Policy, 22(2), 161-177. 

 

Cooke, P. (2004c). "Regional knowledge capabilities, embeddedness of firms and 

industry organisation: Bioscience megacentres and economic geography." European 

Planning Studies, 12(5), 625-641. 

 

Cooke, P. (2004d). "The role of research in regional innovation systems: new models 

meeting knowledge economy demands." International Journal of Technology 

Management, 28(3-6), 507-533. 

 

Cooke, P. (2005). "Rational drug design, the knowledge value chain and bioscience 

megacentres." Cambridge Journal of Economics. 29(3), 325-341. 

Coriat, B., & Dosi, G. (1998). Learning how to govern and learning how to solve 

problems: on the co-evolution of competences, conflicts, and organizational routines. 

IIASA Working Paper WP-95-006, Available: 

http://www.iiasa.ac.at/publication/more_WP-95-006.php  

 

Cox, K. R. (1998a). "Representation and power in the politics of scale." Political 

Geography, 17(1), 41-44. 

Cox, K. R. (1998b). "Spaces of dependence, spaces of engagement and the politics of 

scale, or: Looking for local politics." Political Geography, 17, 1-23. 

Creswell, J. W. (2007). Qualitative inquiry and research design: Choosing among five 

traditions (2nd ed.). Thousand Oaks, CA: Sage. 

http://www.iiasa.ac.at/publication/more_WP-95-006.php


 
 

350 
 

Curran, J., & Blackburn, R. (1994). Small firms and local economic networks: the death of 

the local economy?. London, Sage. 

Cutler, A. H., B.; Hirst, P.; Hussain, A. (1977). “Marx's Capital and Capitalism Today”. 

London, Routledge. 

CVG (2014) Best Selling US Games, Available: 

http://www.computerandvideogames.com/445780/npd-best-selling-us-games-of-2013-

revealed/, Accessed, 14/4/14 

 

Dahan, N. M., Doh, J. P., Oetzel, J., & Yaziji, M. (2010). Corporate-NGO collaboration: co-

creating new business models for developing markets. Long Range Planning, 43(2), 326-

342. 

 

Dahl, M. S. and O. Sorenson (2010). "The migration of technical workers." Journal of 

Urban Economics, 67(1), 33-45. 

Dahl. M; Ostergaard, C; and Dalum, B. (2011) “Emergence of regional clusters: the role 

of spin offs in the early growth process”. In: Boschma, R. and Martin, R.L. (eds) The 

Handbook of Evolutionary Economic Geography. Cheltenham, Edward Elgar 

 

Dasgupta, P. (2000) ‘Economic progress and the idea of social capital’. In Dasgupta, P. 

and Serageldin, I. (eds) Social Capital: a maltifacited perspective, World Bank, 

Washington DC. 

 

David, P. A. (1985). "Clio and the economics of QWERTY." American Economic Review 

75, 332-337. 

David, P. A. (1986). “Understanding the economics of QWERTY: the necessity of history”. 

Oxford, Blackwell. 

http://www.computerandvideogames.com/445780/npd-best-selling-us-games-of-2013-revealed/
http://www.computerandvideogames.com/445780/npd-best-selling-us-games-of-2013-revealed/


 
 

351 
 

David, P. A. (1992). "Heroes, herds and hysteresis in technological history: Thomas 

Edison and "The Battle of the Systems" reconsidered." Industrial and Corporate Change 

1(1), 129-180. 

 

David, P. A. (1993). “Path-dependence and predictability in dynamic systems with local 

network externalities: a paradigm for historical economics”. In Foray, D., & Freeman, C. 

(Eds.). Technology and the Wealth of Nations: The Dynamics of Constructed Advantage. 

London, Pinter Publishers 

 

David, P. A. (1994). "Why are institutions the ‘carriers of history’?: Path dependence and 

the evolution of conventions, organizations and institutions." Structural Change and 

Economic Dynamics 5(2), 205-220. 

 

David, P. A. (2001). "Path dependence, its critics and the quest for ‘historical 

economics’." Evolution and path dependence in economic ideas: Past and Present, 15: 

40. 

 

David, P. A. (2005). “Path dependence in econmic processes: implications for policy 

analysis in dynamical systems contexts”. In Dopfer, K. (Ed) The Evolutionary Foundations 

of Economics.  Cambridge, Cambridge University Press: PP. 151-194. 

 

Davidson, K. M. (1991). “How CAN we increase US competitiveness?” Journal of 

Business Strategy, 12(5), 57–60. 

Davies, H., & Ellis, P. (2000). “Porter’s competitive advantage of nations: time for the 

final judgement?”. Journal of management studies, 37(8), 1189-1214 

DCMS, (1998) “A New Cultural Framework”. London: DCMS. 

De Vaan, M., Boschma, R., & Frenken, K. (2012). “Clustering and firm performance in 

project-based industries: the case of the global video game industry, 1972–

2007”. Journal of Economic Geography, 15(2), 1-27 



 
 

352 
 

 

Dedrick,J; Kraemer, K.L and Linden, G. (2009) “Who profits from innovation in global 

value chains?: a study of the iPod and notebook PCs”, Industrial and Coroprate Change, 

19(1), 81-116 

 

DeFillippi, R, Grabher, G and Jones, C. (2007) “Introduction to paradoxes of creativity: 

managerial and organizational challenges in the cultural economy”, Journal of 

Organizational Behaviour, 28, 511-521. 

 

DeFillippi, R. J., & Arthur, M. B. (1998). “Paradox in Project-based Enterprise: The Case 

of Film Making”. California Management Review 40 (2), 125 - 39. 

Deleuze, G., & Guattari, F. (1988). “A thousand plateaus: Capitalism and schizophrenia”. 

Bloomsbury Publishing. 

Deliotte (2014) “Life sciences and health care”, available: 

http://www2.deloitte.com/global/en/industries/life-sciences-and-healthcare.html, 

Accessed: 3/3/2014 

 

Demil, B. and X. Lecocq (2010). "Business Model Evolution: In Search of Dynamic 

Consistency." Long Range Planning 43(2–3), 227-246. 

Denzin, N. K. (1978) “The Research Act: A Theoretical Introduction to Sociological 

Methods”. London, Transaction publishers. 

 

Denzin, N. K. (1994). “The art and politics of interpretation”. Thousand Oaks, CA, US: 

Sage Publications 

Denzin, N. K., & Lincoln, Y. S. (Eds.). (2011). “The SAGE handbook of qualitative 

research”. London, Sage. 

http://www2.deloitte.com/global/en/industries/life-sciences-and-healthcare.html


 
 

353 
 

Develop (2013) Conference Progremme, Available: http://www.develop-

online.net/news/game-industry-worth-83bn-by-2016-research-claims/0113816, 

Accessed: 12/03/14) 

  

Dicken, P., & Thrift, N. (1992). “The organization of production and the production of 

organization: why business enterprises matter in the study of geographical 

industrialization”. Transactions of the Institute of British geographers, 17(3), 279-291. 

 

Dicken, P., Forsgren, M., & Malmberg, A. (1994). “The Local embeddedness of the 

Transnational Corporation”. In Amin, A, and Thrift, N (Eds) Globalization, Institutions, 

and Regional Development in Europe. Oxford: Oxford University Press. PP.23-45 

 

Dicken, P. (2000) “Places and flows: Situating international investment”. In Clark, G.L., 

Feldman, M, P, and Gertler M. S. (Eds) The Oxford handbook of economic geography, 

Oxford: Oxford University Press. PP. 275–91.  

 

Dicken, P. and Malmberg, A. (2001) “Firms in Territories: A Relational Perspective”, 

Economic Geograhy, 77(4), 345-363 

Dicken, P., Kelly, P. F., Olds, K., & Wai‐Chung Yeung, H. (2001). “Chains and networks, 

territories and scales: towards a relational framework for analysing the global 

economy”. Global networks, 1(2), 89-112. 

 

Dicken, P., Kelly, P.F., Olds, K. & Yeung, H.W.-C. (2001) 'Chains and networks, territories 

and scales: towards a relational framework for analysing the global economy', Global 

Networks: A Journal of Transnational Affairs, 1(2), 89-112.  

 

Dicken, P. (2005) “Tangled webs: transnational production networks and regional 

integration”. Economic Geography, Fac. of Geography, Philipps-Univ.. 

http://www.develop-online.net/news/game-industry-worth-83bn-by-2016-research-claims/0113816
http://www.develop-online.net/news/game-industry-worth-83bn-by-2016-research-claims/0113816


 
 

354 
 

Dicken, P (2011) “Global Shift: Mapping the changing contours of the global economy”, 

London, Sage. 

Manchester Digital. (2011). "Directory." Available: http://www.manchesterdigital.com. 

Accessed: 10/02/2011,  

Doms, M., Lewis, E., & Robb, A. (2010). Local labor force education, new business 

characteristics, and firm performance. Journal of Urban Economics, 67(1), 61-77. 

 

Dopfer, K. and Potts, J. (2004). "Evolutionary realism: a new ontology for economics." 

Journal of Economic Methodology 11(2), 195 - 212.  

Dosi, G. (1997). “Opportunities, Incentives And The Collective Patterns Of Technological 

Change”. The Economic Journal, 107(444), 1530-1547. 

Dosi, G., Llerena, P. & Sylos Labini, M. (2005) “Science–Technology–Industry Links and 

the “European Paradox”: Some Notes on the Dynamics of Scientific and Technological 

Research in Europe” (Pisa: Laboratory of Economics and Management Sant’ Anna 

School of Advanced Studies). 

 

Doyle, S. (2007). “Member checking with older women: A framework for negotiating 

meaning”. Healthcare for Women International, 28, 888-908. 

Doz, Y. L. and M. Kosonen (2010). "Embedding Strategic Agility: A Leadership Agenda for 

Accelerating Business Model Renewal." Long Range Planning 43(2–3), 370-382. 

Drake, G. (2003). “’This place gives me space’: Place and Creativity in the Creative 

Industries”. Geoforum, 34(4), 511-524. 

Duncan, J, S. (1980) “The Superorganic in American cultural geography”, Annals of the 

Association of American Geographers, 70(2), 181-198 

http://www.manchesterdigital.com/


 
 

355 
 

Dunning, J. H. (1993). “Internationalizing Porter's diamond”. MIR: Management 

International Review, 7-15. 

Dunning, J. H. (1998). “Location and the multinational enterprise: a neglected 

factor?”. Journal of International Business Studies, 29(1), 45-66. 

Dutfield, G. (2003). “Intellectual property rights and the life science industries: a 20th 

century history”. England, Ashgate House Publishing. 

Dyer, J. H., & Singh, H. (1998). “The relational view: cooperative strategy and sources of 

interorganizational competitive advantage”. Academy of management review, 23(4), 

660-679. 

 

Dyer-Witheford, N. and De Peuter, G. (2009). “Games of Empire: Global Capitalism and 

Video Games”, Minnesota, University of Minnesota Press. 

Economist (2014) Video Game Console Sale, Available 

http://www.economist.com/blogs/graphicdetail/2013/11/daily-chart-

11?zid=319&ah=17af09b0281b01505c226b1e574f5cc1, Accessed: 10/07/14  

 

Edmiston, K. (2007). "The role of small and large businesses in economic development." 

Available at SSRN 993821. 

Edmiston, K.D. 2004. “The Net Effects of Large Plant Locations and Expansions on 

County Employment,” Journal of Regional Science, 44(2), 289-319. 

Ekstedt, E. (2002). “Contracts of work in a project-based economy”. In Sahlin-

Andersson, K.  & Söderholm Malmö, A (Eds) Beyond Project Management: New 

Perspectives on the Temporary-Permanent Dilemma. Copenhagen, Copenhagen 

Business School Press, PP. 59-80. 

 

http://www.economist.com/blogs/graphicdetail/2013/11/daily-chart-11?zid=319&ah=17af09b0281b01505c226b1e574f5cc1
http://www.economist.com/blogs/graphicdetail/2013/11/daily-chart-11?zid=319&ah=17af09b0281b01505c226b1e574f5cc1


 
 

356 
 

Ekstedt, E., Lundin, R. A., Söderholm, A., & Wirdenius, H. (1999). “Neo-industrial 

organising. Renewal by action and knowledge formation in a project-intensive 

economy”. London, Routledge 

 

Emirbayer, M. (1997) “Manifesto for a relational sociology”, American Journal of 

Sociology, 103, 281–317 

Engelen, E. and Grote, M.H. (2009), “Stock exchange virtualization and the decline of 

second-tier financial centres – the cases of Amsterdam and Frankfurt”, Journal of 

Economic Geography 9, 679-696. 

 

Ennals, R., and Gustavsen, B. (1999) “Work organization and Europe as a development 

coalition”. Amsterdam, John Benjamin’s Publishing Company. 

Enright, M. J. (1996): Regional clusters and economic development: a research agenda. 

In Staber, U. H., Schaefer, N. V., Sharma, B. (eds) Business Networks: Prospects for 

Regional Development. Berlin: Walter de Gruyter, PP. 190 - 213. 

 

Enright, M. J. (2003). “Regional clusters: what we know and what we should know”. 

In Bröcker, J, Dohse, D, Soltwedel, R (Eds) Innovation clusters and interregional 

competition (pp. 99-129). Berlin, Springer. 

 

ESA (2012) Essential Facts About The Computer and Games Industry, Available: 

http://www.theesa.com/facts/pdfs/esa_ef_2013.pdf Accessed: 15/11/2013 

ESRC (2010) ESRC Framework for Ethics 2010, Available: 

http://www.esrc.ac.uk/_images/framework-for-research-ethics-09-12_tcm8-4586.pdf  

Accessed: 15/10/2010 

 

Essletzbichler, J. and Rigby, D, L. (2011) “General Darwinism and evolutionary economic 

geography” In Boshma, R. and Martin, R. (Eds) The Handbook of Evolutionary Economic 

Geography, Cheltenham, Edward Elgar Publishing. 

http://www.theesa.com/facts/pdfs/esa_ef_2013.pdf
http://www.esrc.ac.uk/_images/framework-for-research-ethics-09-12_tcm8-4586.pdf


 
 

357 
 

Ettlinger, N. (2003) “Cultural economic geography and a relational and microspace 

approach to trusts, relationalities, networks and change in collaborative workplaces” 

Journal of Economic Geography, 3, 145 – 171 

 

Etzkowitz, H. & Leydesdorff, L. (1995) “The Triple Helix: University - industry - 

government relations. A laboratory for knowledge based economic development”. 

EASST Review. European Society for the Study of Science and Technology 14(1), 18-36. 

 

Etzkowitz, H. (2002) “The Triple Helix of University-Industry-Government, Implications 

for Policy and Evaluation”, Working paper: Available: 

http://www.sister.nu/pdf/wp_11.pdf, Accessed 02/08/10  

 

Eurogamer (2011) Activision Decision to close Bizzare Creations, Avilable: 

http://www.eurogamer.net/articles/2011-01-19-activision-finalises-bizarre-closure , 

Accessed: 19/01/2011 

 

Faulconbridge, JR, Beaverstock, JV, Nativel, C and Taylor, PJ (2011) “The globalization of 

advertising. Routledge studies in human geography”, London, Routledge. 

Faulkner, R. R., & Anderson, A. B. (1987). “Short-term projects and emergent careers: 

Evidence from Hollywood”. American Journal of Sociology, 92(4), 879-909. 

Feldman, M., & Francis, J. L. (2006). “Entrepreneurs as agents in the formation of 

industrial clusters”. In  Asheim, B., Cooke, P., & Martin, R. (Eds) Clusters and Regional 

Development: Critical reflections and explorations. London, Routledge Publishing: 115-

136. 

 

Feldman, M. P. (2000). "Where science comes to life: University bioscience, commercial 

spin-offs, and regional economic development." Journal of Comparative Policy Analysis: 

Research and Practice 2(3), 345-361. 

 

http://www.sister.nu/pdf/wp_11.pdf
http://www.eurogamer.net/articles/2011-01-19-activision-finalises-bizarre-closure


 
 

358 
 

Feldman, M.P. & Francis, J.L. (2003) “Fortune favours the prepared region: The case of 

entrepreneurship and the capitol region biotechnology cluster”, European Planning 

Studies, 11(7), 765-788. 

 

Feldman, M.P., Francis, J. & Bercovitz, J. (2005) “Creating a cluster while building a firm: 

Entrepreneurs and the formation of industrial clusters”, Regional Studies, 39(1), 129-

141. 

 

Ferry, M. and Granovetter, M. (2009) “The role of venture capital firms in Silicon 

Valley’s complex innovation network”, Economy and Society, 38(2), 326-359 

Festel, G. (2011). “Outsourcing chemical synthesis in the drug discovery process”. Drug 

Discovery Today, 16(5), 237-243. 

Field, J. (2008) Social Capital, second edition, Routledge, London. 

Flick, U. (2002). “Qualitative research-state of the art”. Social Science Information, 41(1), 

5-24. 

Florida, R. (1995). “Toward the learning region”. Futures, 27(5), 527-536. 

Florida, R. (2002). The Rise of the Creative Class: And How It's Transforming Work, 

Leisure, Community and Everyday Life, New York, Basic Books. 

Florida, R. (2005) Cities and the Creative Class, London, Routledge. 

Florida, R. (2007). The Flight of the Creative Class: The New Global Competition for 

Talent, New York, Collins. 

Florida, R. (2008). Whos Your City?. New York, Basic Books. 



 
 

359 
 

Florida, R., Mellander, C., & Stolarick, K. (2008). “Inside the black box of regional 

development—human capital, the creative class and tolerance”. Journal of Economic 

Geography, 8(5), 615-649. 

 

Flyvbjerg, B. (2011) “Case Study”,  In  Denzin, N. & Lincoln, Y. (Eds) The Sage Handbook 

of Qualitative Research, London, Sage, PP. 301-316 

Forbes (2014) “The Money's In Mobile: Supercell And The Rise Of Gaming's New Giants”  

Available:  http://www.forbes.com/sites/markrogowsky/2014/02/12/flappy-bird-is-

small-change-gamings-new-giants-make-millions-per-day/, Accessed: 02/12/2014 

 

Foucault, M. (1979). Discipline and Punish, London, Penguin 

Fox, W. F., & Murray, M. N. (2004). “Do economic effects justify the use of fiscal 

incentives?”. Southern Economic Journal, 2, 78-92. 

 

Franken, K. (ed.) (2007) Applied Evolutionarty Economics and Economic Geography, 

Cheltenham, Edward Elgar. 

Fraser, S. (2004). "Finance for small and medium-sized enterprises: Report on the 2004 

UK Survey of SME Finance”. Available: http://www.wbs.ac.uk/downloads/research/wbs-

sme-main.pdf, Accessed 15/10/13. 

 

Frost, D., & North, P. (2013). Militant Liverpool: a city on the edge. Oxford University 
Press. 
 

Gambardella, A. and McGahan A. M. (2010). "Business-Model Innovation: General 

Purpose Technologies and their Implications for Industry Structure." Long Range 

Planning, 43(2–3), 262-271. 

 

Games Investor Consulting (2013) Industry Report, Avilable: 

http://www.gamesinvestor.com/content/Research/Industry-Reports/Making-Games-in-

the-UK-Today-(2013)/, Accessed: 12/1/14 

http://www.forbes.com/sites/markrogowsky/2014/02/12/flappy-bird-is-small-change-gamings-new-giants-make-millions-per-day/
http://www.forbes.com/sites/markrogowsky/2014/02/12/flappy-bird-is-small-change-gamings-new-giants-make-millions-per-day/
http://www.wbs.ac.uk/downloads/research/wbs-sme-main.pdf
http://www.wbs.ac.uk/downloads/research/wbs-sme-main.pdf
http://www.gamesinvestor.com/content/Research/Industry-Reports/Making-Games-in-the-UK-Today-(2013)/
http://www.gamesinvestor.com/content/Research/Industry-Reports/Making-Games-in-the-UK-Today-(2013)/


 
 

360 
 

 

Gann, D. M., & Salter, A. J. (2000). “Innovation in project-based, service-enhanced firms: 

the construction of complex products and systems”. Research policy, 29(7), 955-972. 

 

Gaudiosi, J. (2012). “New reports forecast global video game industry will reach $82 

billion by 2017”. Available: 

http://www.forbes.com/sites/johngaudiosi/2012/07/18/new-reports-forecasts-global-

video-game-industry-will-reach-82-billion-by-2017/, Accessed: 20/07/12 

  

Gaume, N. (2006). "Nicolas Gaume’s views on the video games sector." European 

Management Journal, 24(4), 299-309. 

GaWC (2010) Classifications of cities 2010, Available: 

http://www.lboro.ac.uk/gawc/world2010.html, Accessed: 24/02/2014 

GaWC (2012) Classifications of cities 2012, Available: 

http://www.lboro.ac.uk/gawc/world2012.html, Accessed: 24/02/2014 

GaWcC (2009) Classifcations of cities 2008, Available: 

http://www.lboro.ac.uk/gawc/world2008.html, Accessed: 24/02/2014 

Gerreffi, G. (1994). Commodity chains and Global Capitalism, Greenwood Press, London 

Gereffi, G (1996). “Global commodity chains: new forms of coorindation and control 

among nations and firms in international industries”, Competition and Change, 1, 427-

439 

 

Gereffi, G. (1999). “International trade and industrial upgrading in the apparel 

commodity chain”, Journal of International Economics, 48(1), 37-70. 

 

http://www.forbes.com/sites/johngaudiosi/2012/07/18/new-reports-forecasts-global-video-game-industry-will-reach-82-billion-by-2017/
http://www.forbes.com/sites/johngaudiosi/2012/07/18/new-reports-forecasts-global-video-game-industry-will-reach-82-billion-by-2017/
http://www.lboro.ac.uk/gawc/world2010.html
http://www.lboro.ac.uk/gawc/world2012.html
http://www.lboro.ac.uk/gawc/world2008.html


 
 

361 
 

Gereffi, G,. Humphrey, J,. Kaplinsky, R and Sturgeon, T. (2001) “Introduction: 

Globalisation, Value Chains and Development”, IDS Bulletin, 32.2 

Gereffi, G,. Korzeniewicz., M and Korzeniewicz, R.P (1994c) ‘Introduction: global 

commodity chains’. In Gereffi, G. and Korzeniewicz, M. (Eds) Commodity chains and 

global capitalism, Conneticut, Praeger, 1-14 

 

Gertler, M. S. (1995). Being there - proximity, organization, and culture in the 

development and adoption of advanced manufacturing technologies. Economic 

Geography. 71, 1-26. 

 

Gertler, M.S. (2003) 'Tacit knowledge and the economic geography of context, or The 

undefinable tacitness of being (there)', Journal of Economic Geography, 3(1), PP. 75-99. 

 

Gertler, M. S. and Levitte, Y. M. (2005). "Local Nodes in Global Networks: The 

Geography of Knowledge Flows in Biotechnology Innovation." Industry & Innovation 

12(4): 487 - 507. 

 

Gertler, M. S., & Wolfe, D. A. (2006). Spaces of knowledge flows: Clusters in a global 

context. In Asheim, B., Cooke, P., & Martin, R. (Eds) Clusters and Regional Development: 

Critical reflections and explorations. London, Routeldge Publishing. PP. 218-235. 

 

Gertler, M. S. and Vinodrai, T. (2009). "Life Sciences and Regional Innovation: One Path 

or Many?" European Planning Studies, 17(2), 235 - 261. 

Ghoshal, S. and C. A. Bartlett (1990). "The Multinational Corporation as an 

Interorganizational Network." Academy of Management Review, 15(4), 603-626. 

Gibson, R., & Bathelt, H. (2010). Spatial Aspects Concerning Economic Structures, 

Available: http://www.spaces-online.uni-hd.de/include/SPACES%202010-

04%20Gibson_Bathelt.pdf, Accessed: 24/02/12  

 

http://www.spaces-online.uni-hd.de/include/SPACES%202010-04%20Gibson_Bathelt.pdf
http://www.spaces-online.uni-hd.de/include/SPACES%202010-04%20Gibson_Bathelt.pdf


 
 

362 
 

Giddens, A. (1979) Central problems in social theory: action, structure and contradiction 

in social analysis. London, Macmillan. 

Giddens, A. (1984) The constitution of Society, Cambridge, Polity Press. 

Gilding, M. (2008). “The tyranny of distance”: Biotechnology networks and Clusters in 

the antipodes. Research Policy, 37(6), 1132-1144. 

 

Gilding, M. (2008). “The tyranny of distance’: Biotechnology networks and Clusters in 

the antipodes”. Research Policy, 37(6), 1132-1144. 

 

Giordano, B. (2001). "‘Institutional thickness’, political sub‐culture and the resurgence 

of (the ‘new’) regionalism in Italy–a case study of the Northern League in the province 

of Varese." Transactions of the Institute of British Geographers, 26(1), 25-41 

 

Given, L. M. (Ed.). (2008). The Sage encyclopedia of qualitative research methods. Sage 

Publications. 

Glaeser, E,. Kalal, H.D., Scheinkman J.A. and Shleifer A. (1991) "Growth in Cites," 

National Bureau of Economic Research, Working Paper No. 3787 

Glaeser, E L., Rosenthal,S.S., and  Strange W.C. (2010) "Urban economics and 

entrepreneurship." Journal of Urban Economics 67(1), 1-14. 

 

Glaeser, E. L., Kerr, W. R., & Ponzetto, G. A. (2010). Clusters of entrepreneurship. 

Journal of Urban Economics, 67(1), 150-168. 

 

Glasmeier, A. K. (2000). Economic geography in practice: local economic development 

policy. In Clark, G. L., Gertler, M. S., & Feldman, M. P. (Eds) The Oxford handbook of 

economic geography, Oxford, Oxford University Press. PP. 559-579 

 



 
 

363 
 

Glazer, B,G and Strauss, A,L. (1967) The discovery of grounded theory: strategies for 

qualitative research, New York. Aldine. 

Glazer, B,G. (1978) Theoretical Sensitivity. Mill Valley, CA The sociology Press.  

Glückler, J. (2007). "Economic geography and the evolution of networks." Journal of 

Economic Geography, 7(5), 619-634. 

Gordon, E. (2008). “The Geography of Virtual Worlds An Introduction”. Space and 

Culture, 11(3), 200-203. 

Gordon, I. R., & McCann, P. (2000). “Industrial clusters: complexes, agglomeration 

and/or social networks?”. Urban studies, 37(3), 513-532. 

Goulding, C. (2002) Grounded Theory: A Practical Guide for Management, Business and 

Market Researchers. London, Sage 

Grabher, G. (1993). The embedded firm, London: Routledge. 

Grabher, G., & Stark, D. (1997). Organizing diversity: evolutionary theory, network 

analysis and postsocialism. Regional studies, 31(5), 533-544. 

Grabher, G. (2001). "Ecologies of creativity: the village, the group and the heterarchic 

organisation of the British advertising industry." Environment and Planning A, 33, 351-

374. 

 

Grabher, G. (2002). "The Project Ecologyof Advertising: Task, Talent and Team." 

Regional Studies, 36, 245-262. 

Grabher, G. (2004a). "Architectures of project-based learning: creating and sedimenting 

knowledge in project ecologies." Organization Studies 25(9), 1491-1514. 



 
 

364 
 

Grabher, G. (2004b). "Learning in Projects, remembering in Networks: Community, 

Sociality and Conncetivity in Project Ecologies." European Urban and Regional Studies, 

11, 103-123. 

 

Grabher, G. (2004c). "Temporary Architectures of Learning: Knowledge Governance in 

Project Ecologies." Organization Studies, 25, 1491-1514. 

Grabher, G and Ibert, O. (2006) “Bad company: The ambiguity of personal knowledge 

networks”. Journal of Economic Geography, 6, 251-271 

Grabher, G and Ibert, O (2011) ‘Project Ecologies: a contextual view on temporary 

organizations’, In P.w.G Morris, J.K Pinto and J. Soderlund (Eds) The Oxford Handbook of 

Project Management, Oxford, Oxford University Press, PP.175-198 

 

Graham, E. (2005) Philosophies underlying human geography research. In Flowerdew, R. 

& Martin, D. (Eds)  Methods in Human Geography.  Harlow: Pearson. 

Grandadam, D., P. Cohendet, et al. (2013). "Places, spaces and the dynamics of 

creativity: the video game industry in Montréal." Regional Studies 47(10), 1701-1714. 

Granovetter, M. (1973). "The Strength of Weak Ties." American Journal of Sociology, 78, 

1360-1380. 

Granovetter, M. (1985). "Economic action and social structure: The problem of 

embeddedness." American Journal of Sociology 9(1-3), 481-510. 

Granovetter, M. (2003). "Ignorance, knowledge and outcomes in a small world." Science 

and Public Policy 301, 773-774. 

Granovetter, M. (2005). "THe impact of cosicla structure on economic outcomes." 

Journal of Economic Perspectives 19(1), 33-50. 



 
 

365 
 

Granovetter, M. S. and R. Swedberg (1992). The sociology of economic life, Westview 

press Boulder 

Gray, J. (1998). False Dawn: The Delusions of Global Capitalism. London, Granta Books. 

Guba, E and Lincoln, Y. (1994) Competing Paradigms in Qualitative Research. In Denzin, 

N & Lincoln, Y. (Eds), Handbook of qualitative Research, Thousand Oaks, CA. Sage. PP. 

105-117. 

 

Gummesson, E. (2000). Qualitative methods in management research. London, Sage. 

Hall, P. (1998). Cities in Civilization. New York, Pantheon. 

Haltiwanger, J., Jarmin, R., & Krizan, C. J. (2010). Mom-and-Pop Meet Big-Box: 

Complements or Substitutes?. Journal of Urban Economics, 67(1), 116-134. 

 

Hammersley, M. (1996). The relationship between qualitative and quantitative 

research: Paradigm loyalty versus methodological eclecticism. In Richardson J.T.E (Ed), 

Handbook of Research in Psychology and the Social Sciences. Leicester UK: BPS Books 

 

Hargadon, A. and Sutton, R. (1997). "Technology brokering and innovation in a product 

development firm." Administrative Science Quarterly, 42, 719-749. 

Harper, M., & Cole, P. (2012). Member checking: Can benefits be gained similar to group 

therapy. The Qualitative Report, 17(2), 510-517. 

Hartley, A. (2013)Top 20 Bestselling Games, Available: 

http://www.techradar.com/news/gaming/are-these-the-20-best-british-games--

1167179, Accessed: 4/04/13  

 

http://www.techradar.com/news/gaming/are-these-the-20-best-british-games--1167179
http://www.techradar.com/news/gaming/are-these-the-20-best-british-games--1167179


 
 

366 
 

Hartley, J. (2004). The ‘value chain of meaning’and the new economy. International 

Journal of Cultural Studies, 7(1), 129-141. 

Hartley, J. (2005). Creative industries, London, Blackwell Publishing. 

Harvey, D., & Braun, B. (1999). Justice, Nature, and the Geography of Difference. 

Canadian Geographer, 43(1), 105. 

 

Harvey, D. (2006). Spaces of global capitalism. New York, Verso. 

Harvey, D. (2010). Social justice and the city (Vol. 1). Georgia, University of Georgia 

Press. 

Hayles, N. K. (1999). How we became posthuman.  Chicago, IL: University of Chicago 

Press. 

Hayles, N. K. (Ed.). (1991). Chaos and order: Complex dynamics in literature and science. 

University of Chicago Press. 

Healey, P. (2004). "The Treatment of Space and Place in the New Strategic Spatial 

Planning in Europe." International Journal of Urban and Regional Research, 28(1), 45-67. 

 

Hedlund, G., Rolander, D., Bartlett, C. A., Doz, Y., & Hedlund, G. (1990). Action in 

Heterachies: New Approaches to Managing the MNC. In. Bartlett, C.A,  Doz, Y, L. 

Hedlund, G (Eds) Managing the global firm, London, Routledge. PP. 15-46. 

 

Heimeriks, G. and R. Boschma (2013). "The path- and place-dependent nature of 

scientific knowledge production in biotech 1986–2008." Journal of Economic 

Geography, 1, 1-26 

 

Henderson, J., Dicken, P., Hess, M., Coe, N., & Yeung, H. W. C. (2002). “Global 

production networks and the analysis of economic development”. Review of 

international political economy, 9(3), 436-464. 



 
 

367 
 

 

Henderson, J.V. (1986) “Efficiency of Resource Usage and City Size”, Journal of Urban 

Economics, 19(1), PP. 47-70. 

Henderson, R. (2007) “Eli Lilly’s project Resilience: Anticipating the future of the 

pharmaceutical industry”, MIT Sloan management.  

Henderson, R. and Reavis, C. (2008) Eli Lilly: recreating Drug Discovery for the 21st 

Century, MIT Sloan management.  

Henry, N. and S. Pinch (2001). "Neo-Marshallian nodes, institutional thickness, and 

Britain'sMotor Sport Valley': thick or thin?" Environment and Planning A 33(7), 1169-

1184. 

 

Hess, M. and Coe, N., (2006) “Making connections: global production networks, 

standards, and embeddedness in the mobile-telecommunications industry”, 

Environment and Planning A, 38, 1205 – 1227 

 

Hess, M. (2004) ''Spatial' relationships? Towards a reconceptualization of embedded 

ness', Progress in Human Geography, 28(2), 165-186. 

Hitiris, T. (2000). Prescription charges in the United Kingdom: a critical review, 

Discussion Papers in Economics, Available: 

http://www.york.ac.uk/media/economics/documents/discussionpapers/2000/0004.pdf, 

Accessed: 25/05/13 

 

Hodgson, G. M. (1988). “Economics and institutions”. Journal of Economic Issues, 1, 1-25 

Hodgson, G. M. (2009). "Agency, Institutions and Darwinism in Evolutionary Economic 

Geography." Economic Geography, 85(2), 167-173. 

http://www.york.ac.uk/media/economics/documents/discussionpapers/2000/0004.pdf


 
 

368 
 

Holmes, R. (1998) Fieldwork with Children, Newbury Park, CA, Sage. 

Holton, R. J. (2005). “Network discourses: Proliferation, critique and synthesis”. Global 

Networks, 5(2), 209-215. 

Hornby, A. S., Cowie, A. P. and. Gimson, A. C (1983) Oxford advanced learner’s 

dictionary. Oxford: Oxford University Press. 

Howkins, J. (2010). Creative Ecologies. London, New Brinswick. 

Hudson, B. (2004). Analysing Network Partnerships. Public Management Review 6(1), 

75-94. 

Hughes, A. (2000) “Retailers, knowledge and changing commodity networks: The case of 

the cut flower trade”, Geoforum, 31, 175-190 

Hughes, A. Reimer, S. (2004). Geographies of Commodity Chains. London, Routledge. 

Ibert, O. (2004) “Projects and firms as discordant complements: organizational learning 

in the Munich software ecology”, Research Policy, 33, 1529-1546 

Ibert, O. (2007). “Towards a geography of knowledge creation: the ambivalences 

between ‘knowledge as an object’and ‘knowing in practice’”. Regional Studies,41(1), 

103-114. 

 

IGN, (2010) Konami Earning Rise, Available:  

http://uk.ign.com/articles/2010/11/04/konami-earnings-up-on-metal-gear-solid-peace-

walker-success, Accessed: 10/08/2012 

  

Infoport.ca (2010) Life Sciences Available http://www.infoport.ca/bins/index.asp, 

Accessed 30/06/2010 

http://uk.ign.com/articles/2010/11/04/konami-earnings-up-on-metal-gear-solid-peace-walker-success
http://uk.ign.com/articles/2010/11/04/konami-earnings-up-on-metal-gear-solid-peace-walker-success
http://www.infoport.ca/bins/index.asp


 
 

369 
 

Ingersoll Jr, J. E., and Ross, S. A. (1992). “Waiting to invest: investment and uncertainty”. 

Journal of Business, 1, 1-29. 

Irvine, A., Drew, P., & Sainsbury, R. (2013). “’Am I not answering your questions 

properly?’Clarification, adequacy and responsiveness in semi-structured telephone and 

face-to-face interviews”. Qualitative Research, 13(1), 87-106. 

 

Isenberg, D (2011a) “The entrepreneurship ecosystem strategy as a new paradigm for 

economy policy: principles for cultivating entrepreneurship”, Babson Entrepreneurship 

Ecosystem Project, Babson College, Babson Park: MA 

 

Isenberg, D (2011b) When big companies fall, entrepreneurship rises, Harvard Business 

Review, Available: http://blogs.hbr.org/2013/03/when-big-companies-fall-entrep/  

Isenberg, D. (2013) “Worthless, Impossible and Stupid: How Contrarian Entrepreneurs 

Create and Capture Extraordinary Value”, Harvard Business Review Press, Cambridge, 

MA. 

 

Itami, H. and K. Nishino (2010). "Killing Two Birds with One Stone: Profit for Now and 

Learning for the Future." Long Range Planning, 43(2–3), 364-369. 

Jacobs, J. (1986). Cities and the Wealth of Nations (p. 158). Harmondsworth,, UK: 

Penguin. 

Jacobzone, S. (2000), “Pharmaceutical Policies in OECD Countries: Reconciling Social and 

Industrial Goals”, OECD Labour Market and Social Policy Occasional Papers, No. 40, 

OECD Publishing. doi: 10.1787/323807375536 

 

Jamie, P. and Yeung. H. W. C. (2003). Remaking the Global Economy: Economic-

Geographical Perspectives, London, SAGE Publications. 

http://blogs.hbr.org/2013/03/when-big-companies-fall-entrep/


 
 

370 
 

Jayawarna, D., Jones, O., & Macpherson, A (2011). "New business creation and regional 

development: Enhancing resource acquisition in areas of social deprivation." 

Entrepreneurship & Regional Development 23(9-10), 735-761. 

 

Jessop, B. (1999). The changing governance of welfare: recent trends in its primary 

functions, scale, and modes of coordination. Social Policy & Administration, 33(4), 348-

359. 

 

Jessop, B. (2001). Institutional re (turns) and the strategic-relational 

approach.Environment and Planning A, 33(7), 1213-1236. 

Jessop, B., N. Brenner, et al. (2008). "Theorizing sociospatial relations." Environment 

and Planning D: Society and Space, 26(3), 389-401. 

Jessop, R. D. (2002). The future of the capitalist state. London, Polity. 

Jiang He, M. F., H. (2011). "The typology of technology clusters and its evolution - 

Evidence from the hi-tech industries." Technological Forecasting and Social Change, 78, 

945-952. 

 

Johns, J. (2006) “Video games production networks: value capture, power relations and 

embeddedness”, Journal of Economic Geography, 6(2), 151-180. 

Johns, J. (2010) 'Manchester's Film and Television Industry: Project Ecologies and 

Network Hierarchies', Urban Studies, 47(5), 1059-1077. 

Johnston, R., Gregory, D., Pratt, G., Watts, M., & Whatmore, S. (Eds.). (2000). The 

Dictionary of Human Geography. London, John Wiley & Sons. 

 

Jonas, A. E. G. (2006). "Pro scale: further reflections on the 'scale debate' in human 

geography." Transactions of the Institute of British Geographers, 31(3), 399-406. 



 
 

371 
 

Jones, C., Hesterly, W. S., and Borgatti, S. P. (1997). A general theory of network 

governance: Exchange conditions and social mechanisms. Academy of management 

review, 22(4), 911-945. 

 

Jones, K. (1996). Trust as an affective attitude. Ethics, 4-25. 

Jones, M. and Alony, I. (2011). "Guiding the use of grounded theory in doctoral studies - 

An example from the australian film industry." International Journal of Doctoral Studies 

6: 95-114. 

 

Jones, O. and Jayawarna, D. (2010). "Resourcing new businesses: social networks, 

bootstrapping and firm performance." Venture Capital, 12(2), 127-152. 

Jones, O. Macpherson, A. and Jayawarna, D. (2014) Resourcing the Start-up Business: 

Creating Dynamic Entrepreneurial Learning Capablities. London, Routledge-ISBE 

 

Jonker, J. and Pennink, B. (2010) The Essence of Research Methodology, London, 

Springer. 

Kantarelis, D. (2007). Theories of the Firm. Inderscience Enterprises. 

Kasabov, E. & Delbridge, R. (2008) “Innovation, embeddedness and policy: evidence 

from life sciences in three UK regions”, Technology Analysis & Strategic Management, 

20(2), 185-200 

 

Kean, R, (1985) Crash Online, Available: http://www.crashonline.org.uk/18/editrl.htm, 

Accessed: 22/03/13  

Keeble, D., & Wilkinson, F. (1999). “Collective learning and knowledge development in 

the evolution of regional clusters of high technology SMEs in Europe”. Regional studies, 

33(4), 295-303. 

 

http://www.crashonline.org.uk/18/editrl.htm


 
 

372 
 

Kenney, M. V. B., U. (1999). "Technologyand Path Dependence: The Divergence 

between Silicon Valley and Route 128." Industrial and Corporate Change 8(1), 67-103. 

Kent, S. (2001). Ultimate History of Video Games. Rocklin, CA, Prima Publishing. 

Kerr, W. R. (2010). "Breakthrough inventions and migrating clusters of innovation." 

Journal of Urban Economics 67(1): 46-60. 

King, N. (1994). The qualitative research interview. In Qualitative Methods in 

Organisational Research. London, Sage 

Kingham, R. F., Bogaert, P. W., and Eddy, P. S. (1994). New European Medicines Agency, 

The. Food & Drug LJ, 49, 301. 

 

Kitching, J., & Smallbone, D. (2012). Are freelancers a neglected form of small 

business?. Journal of Small Business and Enterprise Development, 19(1), 74-91. 

 

Klepper, S. (2010) The origin and growth of industry clusters: The making of Silicon 

Valley and Detroit, Jounral of Urban Economics, 67, 15-32 

Knights, D., and Morgan, G. (1991). Corporate strategy, organizations, and subjectivity: 

A critique. Organization studies, 12(2), 251-273. 

Knox, P. L. (1995). World Cities and The Organisation of Global Space. In Johnston, R.  J 

Taylor, P.J. and Watts, M. (Eds) Geographies of Global Change: Remapping The World In 

The Late Twentieth Century. Oxford, Blackwell. PP. 232-247. 

 

Knox, P. L. (1996). Globalization and urban change. Urban Geography, 17(1), 115-117. 

Knox, P. L., and Pinch, S. (2006). Urban social geography: an introduction. Pearson 

Education. 



 
 

373 
 

Kolko, J. and D. Neumark (2010). "Does local business ownership insulate cities from 

economic shocks?" Journal of Urban Economics 67(1), 103-115. 

 

Kozica, A., Bonss, U., & Kaiser, S. (2014). Freelancers and the absorption of external 

knowledge: practical implications and theoretical contributions. Knowledge 

Management Research & Practice, 12(4), 421-431. 

 

Krätke, S. (2010). “‘Creative Cities’ and the Rise of the Dealer Class: A Critique of Richard 

Florida's Approach to Urban Theory”. International Journal of Urban and Regional 

Research, 34(4), 835-853. 

 

Krugman, P. (1991) ‘Increasing Returns and Economic Geography’, Journal of Political 

Economy, 99, 483–99. 

Krugman, P. (1998). "Whats new about the new economic geography." Oxford Review of 

Economic Policy 14(2), 7-17. 

Lalkaka, R. (2002). Technology business incubators to help build an innovation-based 

economy. Journal of Change Management, 3(2), 167-176. 

Lampel, J. S., H. & Macmillan, S. (2008). "Managing through Projects in knowledge-

based environments." Long Range Planning, 41, 7-16. 

 

Lane, T. (1986). We are the Champions: Liverpool vs the 1980s'. Marxism Today, 30, 8-

11. 

 

Langley, A., and Tsoukas, H. (2010). Introducing “perspectives on process organization 

studies”. Process, sensemaking, and organizing, 1, 1-26.  

Layder, D. (1993) New strategies in social research. Cambridge, Polity Press.  



 
 

374 
 

Lee, R. (1989) Social relations and the geography of material life. In Gregory, 

D and Walford, R (eds) Horizons in human geography, London, Macmillan. PP.152–69 

 

Lees, A., & Khatri, S. (2010). “Made in India: Are you ready for outsourced contract 

manufacturing”. Journal of Commercial Biotechnology, 16(3), 258-265. 

Leitner, H. M., B. (2007). "Scale and the limitations of ontological debate: a commentary 

on Marston, Jones and Woodward." Transactions of the institute of British Geographers 

32(1), 116-125. 

 

Leslie, D. & Reimer, S. (1999) 'Spatializing commodity chains', Progress in Human 

Geography, 23(3), 401-420. 

Lewis-Beck, M. S., Bryman, A. E., & Liao, T. F. F. (2003). The Sage encyclopedia of social 

science research methods. Sage Publications. 

 

Lewontin, R. & Levins, R. (1982) “Organism and environment”, Capitalism Nature 

Socialism, 8(2), 95-98, 

Leyshon, A. (2001). "Time-space (and digital) compression: software formats, musical 

networks, and the reorganisation of the music industry." Environment and Planning A 

33(1), 49-77. 

 

Leyshon, A. (2009). "The Software Slump?: digital music, the democratisation of 

technology, and the decline of the recording studio sector within the musical economy." 

Environment and Planning A 41(6), 1309-1331. 

 

Lincoln, L. S., Lynham, S.A. & Guba, E. G. (2011). Paradigmatic Controversies, 

Contradtictions, & Emerging Confluences Revisited, In  Denzin, N & Lincoln, Y. (Eds) The 

Sage Handbook of Qualitative Research, Sage, London. PP. 97-128 

 

Lincoln, Y. S., & Guba, E. G. (1985). Establishing trustworthiness. Naturalistic inquiry, 

289, 331. 



 
 

375 
 

 

Lincoln, Y. S., & Guba, E. G. (2000). The only generalization is: There is no generalization. 

Case study method, 27-44. 

Liu, H. and M. B. Schmid (2009). "Maturation of the biotechnology industry changes job 

opportunities for scientists." Journal of Commercial Biotechnology 15(3), 199-214. 

Liverpool Biocampus (2013) Master Plan, Available: 

http://www.liverpoolbiocampus.com/about-us/masterplan/ , accessed 12/06/14, 

Liverpool LEP (2014) Knowledge Economy, Available: 

http://www.liverpoollep.org/priorities/knowledge_economy.aspx, Accessed 15/1/2014 

Lowe, N., & Gertler, M. (2005). Diversity and the evolution of a life science innovation 

system: The Toronto region in comparative perspective. In Wolfe, D.& Lucas, M. (Eds.), 

Global networks and local linkages: The paradox of clusters in an open economy. 

Montréal, Canada: McGill-Queen’s University Press. PP. 25-55 

 

Lowe, N. J., & Gertler, M. S. (2009). “Building on diversity: institutional foundations of 

hybrid strategies in Toronto's life sciences complex”. Regional Studies, 43(4), 589-603. 

Lukes, S. (1974). Power: A radical view (Vol. 1). London, Macmillan. 

Lundin, R. A., & Söderholm, A. (1995). “A theory of the temporary organization”. 

Scandinavian Journal of management, 11(4), 437-455. 

Magretta, J. (2002) “Why business models matter”. Hardvard Business Review, 33-36 

Malanga, S. (2004). “The Curse of the Creative Class Richard Florida's theories are all the 

rage worldwide. Trouble is, they're plain wrong”. City Journal, 14(1), 36-45. 

http://www.liverpoolbiocampus.com/about-us/masterplan/
http://www.liverpoollep.org/priorities/knowledge_economy.aspx


 
 

376 
 

Malmberg, A. (2003) “Beyond the cluster - local milieus and global connections”, 

London, Sage. 

Malmberg, A., and Power, D. (2005). “How do firms in clusters create 

knowledge?”. Industry and Innovation, 12(4), 409-431. 

Malmberg, A. and  Power, D. (2006). True Clusters: A severe case of conceptual 

headache. In Asheim, B., Cooke, P., & Martin, R. (Eds) Clusters and Regional 

Development: Critical reflections and explorations., London, Routledge Publishing. PP. 

50-68. 

 

Malmberg, A. and  Maskell, P. (2006). "Localized learning revisited." Growth and Change 

37, 1-18. 

Marchand, A., and Hennig-Thurau, T. (2013). “Value Creation in the Video Game 

Industry: Industry Economics, Consumer Benefits, and Research Opportunities”. Journal 

of Interactive Marketing, 27(3), 141-157. 

 

Marks, A., & Lockyer, C. (2005). Debugging the system: the impact of dispersion on the 

identity of software team members. The International Journal of Human Resource 

Management, 16(2), 219-237. 

 

Marks, A. and D. Scholarios (2007). "Revisiting technical workers: Professional and 

organisational identities in the software industry." New Technology, Work and 

Employment, 22(2), 98-117. 

 

Markusen, A. (1996). "Sticky places in slippery spaces: A typology of industrial districts." 

Economic Geography 72(3): 293-313. 

Markusen, A. (2003a) “Fuzzy Concepts, Scanty Evidence, Policy Distance: The Case for 

Rigour and Policy Relevance in Critical Regional Studies”, Regional Studies, 37(6), 701 - 

717. 

 



 
 

377 
 

Markusen, A. (2003b) “On Conceptualization, Evidence and Impact: A Response to 

Hudson, Lagendijk and Peck”, Regional Studies, 37(6), 747 - 751. 

Markusen, A. (2006). "Urban development and the politics of a creative class: evidence 

from a study of artists." Environment and Planning A 38(10), 1921. 

Markusen, A., Wassall, G. H., DeNatale, D., & Cohen, R. (2008). “Defining the creative 

economy: Industry and occupational approaches”. Economic Development Quarterly, 

22(1), 24-45. 

 

Marshall, A. (1920). Principals of economics. Cambridge, Macmillan and Co Limited. 

Marston, S. A. (2000). "The social construction of scale." Progress in Human Geography 

24(2), 219-242. 

Marston, S.A., III, J.P.J. & Woodward, K. (2005) “Human geography without scale”, 

Transactions of the Institute of British Geographers, 30(4), 416-432. 

Martin, R and. Sunley. P. (2001). "Rethinking the "economic" in economic geography: 

broadening our vision or losing our focus?" Antipode 33, 148-161. 

Martin, R. & Sunley, P. (2003) “Deconstructing clusters: chaotic concept or policy 

panacea?”, Journal of Economic Geography, 3(1), 5-35. 

Martin, R. (2013). “Differentiated knowledge bases and the nature of innovation 

networks”. European Planning Studies, 21(9), 1418-1436. 

Martin, R. and Sunley, P. (2006). "Path dependence and regional economic evolution." 

Journal of Economic Geography 6(4), 395-437. 

Martin, R. and Sunley, P. (1996) “Paul Krugman’s geographical economics and its 

implications for regional development theory: a critical assessment”. Economic 

Geography, 74, 259-292 



 
 

378 
 

 

Martin, R. and Sunley., P. (2010). The place of path dependence in an evolutionary 

perspective on the economic landscape. In Boshma, R. and Martin, R (Eds) The 

Handbook of Evolutionary Economic Geography, Cheltenham, Edward Elgar Publishing 

Ltd. PP. 62-92. 

 

Maskell, P. & Malmberg, A. (1999a) “The competitiveness of firms and regions - 

'Ubiquitification' and the importance of localized learning”, European Urban and 

Regional Studies, 6(1), 9-25. 

 

Maskell, P. & Malmberg, A. (1999b) “Localised learning and industrial competitiveness”, 

Cambridge Journal of Economics, 23, 67 -185. 

Maskell, P. (2001) The firm in economic geography, Economic Geography, 77, 259-292. 

Maskell, P. a. Kebir., L. (2006). “What qualifies as a cluster theory? In Asheim, B., Cooke, 

P., & Martin, R. (Eds) Clusters and Regional Development: Critical reflections and 

explorations. London, Routledge Publishing. PP. 30-49. 

 

Maskell, P. and Lorenzen., M. (2003). The cluster and Other current forms of Market 

Organization. Reinventing Regions in a Global Economy. Pisa, Paper presented at the 

Regional Studies Association International Conference. 

 

Maskell, P. Bathelt, H.  & Malmberg, A. (2006) ‘Building global knowledge pipelines: The 

role of temporary clusters’, European Planning Studies, 14(8), 997 – 1013. 

Maskell, P., Eskelinen, H., Hannibalsson, I., Malmberg, A., & Vatne, E. (1998). 

Competitiveness, Localised Learning and Regional Development. Possibilities for 

Prosperity in Open Economies. New York, Psychology Press 

 



 
 

379 
 

Mason, C. (2010) “Entrepreneurial finance in a regional economy”. Venture Capital, 12 

(3). pp. 167-172.  

Mason, C., and Brown, R. (2013) “Creating good public policy to support high-growth 

firms”. Small Business Economics, 40 2), 211-225.  

Massey D, Allen J and Sarre P eds 1999 Human Geography Today, Cambridge, Polity  

Matthews, J. A. (2010), ‘The Hsinchu Model: collective efficiency, increasing returns and 

higher-order capabilities in the Hsinchu Science-based Industry Park, Taiwan,’ Keynote 

Address, Chinese Society for Management of Technology (CSMOT) 20th anniversary 

conference. Tsinghua UNiveisty: Hsinchu Taiwan 

McDowell, L. (1992). “Doing gender: feminism, feminists and research methods in 

human geography”. Transactions of the Institute of British Geographers, 17(4), 399-416. 

McDowell, L. (2004) “Masculinity, identity and labour market change: some reflections 

on the implications of thinking relationally about difference and the politics of 

inclusion”. Geografiska Annaler, 86(1): 45-56. 

 

McGrath, R. G. (2010). "Business Models: A Discovery Driven Approach." Long Range 

Planning, 43(2–3), 247-261. 

 

Meegan, R. (2003). Urban regeneration, politics and social cohesion: The Liverpool 

case. Reinventing the City? Liverpool in Comparative Perspective, 53-79. 

 

Mersey Bio map (2012) Mersey Bio Cluster Map, Available: 

http://www.merseybio.com/about/M730002wallplan.pdf, Accessed 12/06/14 

Metcalfe, J. S., Foster, J., & Ramlogan, R. (2006). “Adaptive economic growth”. 

Cambridge Journal of Economics, 30(1), 7-32. 

 

http://www.merseybio.com/about/M730002wallplan.pdf


 
 

380 
 

Mikecz, R. (2012). "Interviewing Elites: Addressing Methodological Issues." Qualitative 

Inquiry 18(6), 482-493. 

Mitchell, J. C. (1969). “The concept and use of social networks. Social Networks in Urban 

Situations. Analyses of Personal Relationships in Central Africa Towns”. Manchester, 

Manchester University Press: 1-50. 

 

Mittra, J. (2007) “Life Sceince innovation and the restructuring of the pharmaceutical 

industry: Merger, Acquisition and strategic alliance behaviour of large firms”, 

Technology Analysis and Strategic Management, 19(3), 279-301 

 

Moeran, B. (2009). The organization of creativity in Japanese advertising 

production. Human Relations, 62(7), 963-985. 

 

Molina-Azorin, J. F. (2010). Mixed methods research in strategic management: Impact 

and applications. Organizational Research Methods, 00, 1-24. 

Molotch, H. (1996). LA as design product: how art works in a regional economy. In Scott, 

A. J., & Soja, E. W. (Eds.). The City: Los Angeles and Urban Theory at the End of 

Twentieth Century, Berkley, CA, University of California Press. PP. 225-275. 

 

Moodysson, J. (2008). "Principles and Practices of Knowledge Creation: On the 

Organization of “Buzz” and “Pipelines” in Life Science Communities." Economic 

Geography 84(4), 449-469. 

 

Moodysson, J., Coenen, L. and Asheim, B. (2008) 'Explaining spatial patterns of 

innovation: analytical and synthetic modes of knowledge creation in the Medicon Valley 

life-science cluster', Environment and Planning A, 40(5), 1040-1056. 

 

Moran, P. (2005). “Structural vs. relational embeddedness: Social capital and managerial 

performance”. Strategic Management Journal, 26(12), 1129-1151. 



 
 

381 
 

Morris, M., Schindehutte, M., and Allen, J. (2005) “The entrepreneur’s business model: 

Toward a unified perspective”. Journal of Business Research, 58, 726-35. 

Mossialos, E., and Oliver, A. (2005). An overview of pharmaceutical policy in four 

countries: France, Germany, the Netherlands and the United Kingdom. The 

International Journal of Health Planning and Management, 20(4), 291-306. 

Mumford, L. (1937). “What is a city”. Architectural record, 82, 59-62. 

MVC (2011) Develop In Liverpool Reveals Top Notch Conference Programme, Available: 

http://bastion.gamespress.com/release.asp?i=2086 Accessed: 25/11/2013  

Nelson, R. R. (1998). “The agenda for growth theory: a different point of view”. 

Cambridge Journal of Economics, 22(4), 497-520. 

Nelson, R.R. (1995) The Agenda for Growth Theory: A Different Point of View. IIASA 

Working Paper. 

Nelson, R. R., & Winter, S. G. (1982). An evolutionary theory of economic change. 

Harvard University Press. 

 

Newell, S., Goussevskaia, A., Swan, J., Bresnen, M. and Obembe, A. (2008), “Managing 

interdependencies in complex project ecologies: the case of biomedical innovation”, 

Long Range Planning, 41(1), 33-54 

Newwel, S. G., A; Swan, J; Bresnen, M and Ademola, O (2008). "Interdependencies in 

Complex Project Ecologies: The Case of Biomedical Innovation." Long Range Planning 

41, 33-54. 

 

Nilsson, A. (2001) “Biotechnology Firms in Sweden”, Small Business Economics, 17(1), 

93-103. 

http://bastion.gamespress.com/release.asp?i=2086


 
 

382 
 

NWUA, (2013) NWUA Projects, Available: 

http://www.nwua.ac.uk/European/Default.aspx  Accesses 22/02/13 

O’Connor, J., (2005) “Creative Exports – Taking cultural industries to St Petersburg”, 

International Journal of Cultural Policy, 11(1), 45-60. 

O’Connor, J., (2007) The Cultural and Creative Industries: A Review of the Literature. 

London: Creative Partnerships. 

Oakley, K. (2004). “Not so cool Britannia the role of the creative industries in economic 

development”. International Journal of Cultural Studies, 7(1), 67-77. 

O'brien, R. (1992). Global financial integration: the end of geography. New York: Council 

on Foreign Relations Press. 

OECD (2005) SME definition, Available 

http://stats.oecd.org/glossary/detail.asp?ID=3123, Accessed: 9/11/2010  

OECD (2009) “Bioeconomy 2030: Designing a policy agenda”, OECD Publication, 21st 

April, 2009.  

OECD (2014) Biotechnology Policies, Available: http://www.oecd.org/sti/biotech/, 

Accessed 15/03/14 

OLS, (2009) UK Life Science Blueprint, A statement from the Office for Life Sciences, July 

2009. 

http://www.nwua.ac.uk/European/Default.aspx
http://stats.oecd.org/glossary/detail.asp?ID=3123
http://www.oecd.org/sti/biotech/


 
 

383 
 

OLS, (2010a) Life Science 2010: Delivering the Blueprint, Available: 

http://www.bis.gov.uk/assets/biscore/corporate/docs/l/10-542-life-sciences-2010-

delivering-the-blueprint.pdf , Accessed 12/07/10  

 

OLS (2010b) Life science, The UK: Collaboration for Success, Available: 

http://www.uklifescience.co.uk/_assets/pdf_files/the-uk-collaboration-for-

success/the%20uk%20-%20collaboration%20for%20success.pdf , Accessed 12/07/10 

Olsen, W. (2004). “Triangulation in social research: qualitative and quantitative methods 

can really be mixed”. Developments in sociology, 20, 103-118. 

Ōmae, K. (1995). The end of the nation state: The rise of regional economies. New York, 

Simon and Schuster. 

ONS, (2008) Annual Business Inquiry, Available: http://www.statistics.gov.uk/abi/, 

Accessed: 02/07/10 

Oraz, L., Kaitin, K., and Lasagna, L. (1992) “Pharmaceutical Regulation in the European 

Community: From Precauionary Principle to Regulatory Impact Analysis”, Journal of Risk 

and Uncertainty 28(3), 237–60 

 

Orlando, M. J. (2004). "Measuring spillovers from industrial R&D: on the importance of 

geographic and technological proximity." The RAND Journal of Economics 35(4): 777-

786. 

 

Overman, H. (2004). "Can we learn anything from economic geography proper?" Journal 

of Economic Geography, 4: 501-516. 

Owen-Smith, J. & Powell, W.W. (2004) “Knowledge networks as channels and conduits: 

The effects of spillovers in the Boston biotechnology community”, Organization Science, 

vol. 15, no. 1, pp. 5-21. 

 

http://www.bis.gov.uk/assets/biscore/corporate/docs/l/10-542-life-sciences-2010-delivering-the-blueprint.pdf
http://www.bis.gov.uk/assets/biscore/corporate/docs/l/10-542-life-sciences-2010-delivering-the-blueprint.pdf
http://www.uklifescience.co.uk/_assets/pdf_files/the-uk-collaboration-for-success/the%20uk%20-%20collaboration%20for%20success.pdf
http://www.uklifescience.co.uk/_assets/pdf_files/the-uk-collaboration-for-success/the%20uk%20-%20collaboration%20for%20success.pdf
http://www.statistics.gov.uk/abi/


 
 

384 
 

Papaioannou, T. (2011). "Public–Private Collaboration for New Life Sciences Innovation 

and Regional Development: The Cases of Cambridge and Scotland." European Planning 

Studies 19(3): 403-428. 

 

Peck, J. (2002). "Political Economies of Scale: Fast Policy, Interscalar Relations, and 

Neoliberal Workfare." Economic Geography 78(3), 331-360. 

Peck, J. (2005). Struggling with the creative class. International Journal of Urban and 

Regional Research, 29(4), 740-770. 

Penrose, E. (1959) The theory of the growth of firms. New York: Oxford University Press 

Permanand, G. (2006). EU pharmaceutical regulation: the politics of policy-making. 

Manchester, Manchester University Press. 

Peters, B. G. (2011). Institutional theory in political science: the new institutionalism. 

USA, Bloomsbury Publishing 

Phillips, R. & Johns, J. (2012) Fieldwork in Human Geography, London, Sage 

Pilon, S & Tremblay, D-G. (2013) “The Geography of Clusters: The Case of the Video 

Games Clusters in Montréal and in Los Angeles”, Urban Studies Research, (8), 1-9 

Pinch, S., Henry, N., Jenkins, M. and Tallman, S. (2003) 'From 'industrial districts' to 

'knowledge clusters': a model of knowledge dissemination and competitive advantage 

in industrial agglomerations', Journal of Economic Geography, 3(4), 373-388. 

 

Piore, M. J. and Sabel, C. E. (1984). The second industrial divide: possibilities for 

prosperity, New York, Basic books. 

Pitelis, C. (2012). “Clusters, entrepreneurial ecosystem co-creation, and appropriability: 

a conceptual framework”. Industrial and Corporate Change,21(2), 1-30  



 
 

385 
 

Polyani, K. (1944). The great transformation. New York: Rinehart. 

Ponds, R. van Oort, F. and Frenken, K. (2010) “Innovation, spillovers and university-

industry collaboration: an extended knowledge production function approach”, Journal 

of Economic Geography, 10, pp. 231-255 

 

Poole, S. (2000). Trigger Happy: The Inner Life of Videogames. London, Fourth Estate 

Popp A and Holt R (2013) “Entrepreneurship and the organization of being: the case of 

the Shaws”, Entrepreneurship and Regional Development, 25(1-2), 52-68 

Popp, A. and J. Wilson (2007). "Life cycles, contingency, and agency: growth, 

development, and change in English industrial districts and clusters." Environment and 

Planning A 39(12): 2975-2992. 

 

Porter, M.E. (1990) The Competitive Advantage of Nations, London,  Macmillan 

Porter, M.E. (1998) “Clusters and the new economics of competition”, Harvard Business 

Review, 76(6), 77-83 

Porter, M.E. (2000) Locations, Clusters and Company Strategy. Oxford, Oxford University 

Press 

Porter, M. (2003). “The economic performance of regions”, Regional studies, 37(6-7), 

545-546. 

Posch, T. (2005). "Hegel's Anti-Reductionism -- Remarks on what is living of his 

philosophy of nature." Journal of Theoretical Humanities 10(1), 61 - 76. 

Powell M. (1996). "Interorganizational Collaboration and the Locus of Innovation: 

Networks of Learning in Biotechnology." Administrative Science Quarterly 41(1), 116-

145. 

 



 
 

386 
 

Powell M. (2002). "The Spatial Clustering of Science and Capital: Accounting for Biotech 

Firm-Venture Capital Relationships." Regional Studies 36(3), 291-305. 

Powell M. (2005). "Network Dynamics and Field Evolution: The Growth of 

Interorganizational Collaboration in the Life Sciences." American Journal of Sociology 

110(4), 1132-1205. 

 

Pratt, A. C. (2006). “Advertising and creativity, a governance approach: A case study of 

creative agencies in London”. Environment and Planning A, 38(10), 1883–1899. 

PwC (2011) Life Sciences, Available: http://www.pwc.com/gx/en/pharma-life-

sciences/index.jhtml , Accessed 14/06/2011 

PwC (2014) Pharmaceuticals and Life Sciences, Available: 

http://www.pwc.co.uk/pharmaceuticals-life-sciences/index.jhtml, Accessed 15/03/2014 

 

Ratinho, T., & Henriques, E. (2010). “The role of science parks and business incubators 

in converging countries: Evidence from Portugal”. Technovation, 30(4), 278-290. 

Rawlins, M. (2004). “R&D cost increases unsustainable, says UK NICE”. 

PharmacoEconomics & Outcomes News, 433, 11. 

Readman, J. and A. Grantham (2006). "Shopping for Buyers of Product Development 

Expertise:: How Video Games Developers Stay Ahead." European Management Journal 

24(4): 256-269. 

 

Reich, R. B. (2001). The Future of Success: Work and Life in the New Economy. London, 

Random House. 

Reuters, (2012) Global video games market, Available 

http://www.reuters.com/article/2012/06/01/us-videogameshow-e3-show-factbox-

idUSBRE8501IN20120601, Accessed: 01/06/2012  

 

http://www.pwc.com/gx/en/pharma-life-sciences/index.jhtml
http://www.pwc.com/gx/en/pharma-life-sciences/index.jhtml
http://www.pwc.co.uk/pharmaceuticals-life-sciences/index.jhtml
http://www.reuters.com/article/2012/06/01/us-videogameshow-e3-show-factbox-idUSBRE8501IN20120601
http://www.reuters.com/article/2012/06/01/us-videogameshow-e3-show-factbox-idUSBRE8501IN20120601


 
 

387 
 

Rice, G. (2010) 'Reflections on interviewing elites', Area, vol. 42, no. 1, pp. 70-75. 

Richards, G., (2007). ‘Embedding Entrepreneurship at the Heart of Education’ In 

Hagoort, G. (ed.) Read This First: Growth and Development of Creative SMEs. Utrecht: 

ECCE. 

 

Richmond, L., Stevenson, J., and Turton, A. (2003). The pharmaceutical industry: a guide 

to historical records. Ashgate Publishing, Ltd 

Robson, C. (2005) Real World Research 2nd Edition, Blackwell Publishing, Oxford. 

Rose, G. (1997) “Situating knowledges: positionality, reflexivities and other tactics”, 

Progress in Human Geography, 21(3), 305-320. 

Rosenthal, S. S. and Ross, A. (2010). "Violent crime, entrepreneurship, and cities." 

Journal of Urban Economics 67(1), 135-149. 

Rosiello, A. and Orsenigo, L. (2008) “A critical assessment of regional innovation policy 

in pharmaceutical biotechnology”, European Planning Studies, 16(3), 337-357. 

Rossman, G. B., and Rallis, S. F. (2003). Learning in the field: An introduction to 

qualitative research. London, Sage. 

Rouse, J., & Jayawarna, D. (2006). “The financing of disadvantaged entrepreneurs: are 

enterprise programmes overcoming the finance gap?” International Journal of 

Entrepreneurial Behavior & Research, 12(6), 388-400. 

  

Rysman, M. (2009). “The economics of two-sided markets”. The Journal of Economic 

Perspectives, 125-143. 

Sabatier, V., V. Mangematin, et al. (2010). "From Recipe to Dinner: Business Model 

Portfolios in the European Biopharmaceutical Industry." Long Range Planning, 43(2–3), 

431-447. 



 
 

388 
 

 

Sabel, C. F. (1989). The reemergence of regional economies. WZB. 

Sabel, C. F. (1992) Studied Trust: Building New Forms of Cooperation in a Volatile 

Economy. In Pyke, F.  and Sengenberger, W. (Eds), Industrial Districts and Local 

Economic Regeneration. Geneva: International Institute for Labour Studies. 

 

Sabel, C. F. (2001). Diversity, not specialization: the ties that bind the (new) industrial 

district. In Quadrio Curzio (Ed) Complexity and Industrial Clusters. Physica-Verlag HD. PP. 

107-122 

 

Sabot, E. C. (1999) ‘Dr Jekyl, Mr H(i)de: the contrasting faces of elites at interview’.  

Geoforum 30, 329-335. 

Sainsbury, D. (1999) Biotechnology Clusters, Report for Department Business Innovation 

and Skills.  

Salais, R., and Storper, M. (1993). Les mondes de production(enquête sur l'identité 

économique de la France). Civilisations et sociétés. 

Sassen, S. (1991). The global city, Princeton, NJ: Princeton University Press. 

Sassen, S. (1997). “Whose city is it? Globalization and the formation of new claims”. 

Public Culture, 8, 205-223 

Sassen, S. (2001). The Global City: New York, London, Tokyo. Princeton University Press. 

Sassen, S. (2004). Local actors in global politics. Current Sociology, 52(4), 649-670. 



 
 

389 
 

Sassen, S. (2006b). Territory, authority, rights: From medieval to global 

assemblages (Vol. 7). Princeton, NJ: Princeton University Press. 

Sassen, S. J. (2006a). Cities in a world economy. Sage Publications. 

Saxenian, A. (1994) Regional advantage: Culture and competition in Silicon Valley and 

Route 128,  Harvard University, Cambridge, MA. 

Sayer, A. (2000). Realism and social science. London, Sage. 

Sayer, A. (2001) For a critical cultural political economy, Antipode, 33, 687-708. 

Scherer, F. M., & Ross, D. (1990). Industrial market structure and economic 

performance. University of Illinois at Urbana-Champaign's Academy for Entrepreneurial 

Leadership Historical Research Reference in Entrepreneurship. 

 

Schoenberger, E. (1994). Corporate strategy and corporate strategists: power, identity, 

and knowledge within the firm. Environment and Planning A, 26(3), 435-451. 

Schoenberger, E. (1999). The firm in the region and the region in the firm. In Barnes, T., 

& Gertler, M. S. (Eds) The new industrial geography: Regions, regulation and 

institutions, London: Routledge, PP. 205–24.  

 

Scholarios, D. and A. Marks (2004). "Work-life balance and the software worker." 

Human Resource Management Journal, 14(2): 54-74. 

Schumpeter, J. A. (1949) ‘Science and ideology’, American Economic Review 39 (2), 345–

59. 

Schweitzer, S. O. (2007). Pharmaceutical economics and policy. Oxford, Oxford 

University Press. 

 



 
 

390 
 

Schweizer, L. (2005). "Organizational integration of acquired biotechnology companies 

into pharmaceutical companies: The need for a hybrid approach." Academy of 

Management Journal, 48(6), 1051-1074. 

 

Scott, A, J. (1997) “The cultural economy of cities”, International Journal of urban and 

Regional Research, 21, 323-339 

Scott, A. J. (1998). Regions and the world economy. Oxford, Oxford university press,  

Scott, A. J. (2000). The Cultural Economy of Cities. London, Sage. 

Scott, A. J. (2001). “Globalization and the rise of city-regions”. European Planning 

Studies, 9(7), 813-826. 

Scott, A. J. (2006a). “Creative cities: conceptual issues and policy questions”. Journal of 

Urban Affairs, 28(1), 1-17. 

Scott, A. J. (2006b). “Entrepreneurship, innovation and industrial development: 

geography and the creative field revisited”. Small Business Economics, 26(1), 1-24. 

Scott, A. J. (2010). “Cultural economy and the creative field of the city”. Geografiska 

Annaler: series B, human geography, 92(2), 115-130. 

Seale, C. (1999). “Quality in qualitative research”. Qualitative inquiry, 5(4), 465-478. 

Setterfield, M. (1993). “A model of institutional hysteresis”.  Journal of Economic Issues, 

755-774. 

Shafer, S. M., Smith, H. J., and Linder, J. C. (2005). “The power of business models”. 

Business Horizons, 48(3), 199-207. 

 



 
 

391 
 

Shaw, I. G. R. and Warf, B. (2009). "Worlds of affect: virtual geographies of video 

games." Environment and Planning A, 41(6): 1332. 

Shearmur, R. (2011). “Innovation, regions and proximity: from neo-regionalism to 

spatial analysis”. Regional Studies, 45(9), 1225-1243. 

Silverman, D. (1998). “Qualitative research: meanings or practices?”, Information 

Systems Journal, 8(1), 3-20. 

Smith, N. (1992) “Contours of a spatialized politics: homeless vehicles and the 

production of geographical space”, Social Text, 33, 54–81 

Smith, N. (1996) “Spaces of vulnerability: the space of flows and the politics of scale”, 

Critique of Anthropology, 16 63–77 

Smith, N (2003) “Remaking Scale: Competition and Cooperation”, In Brenner, N, Jessop, 

B, Jones, M and Macleod, G (Eds) Pre-National and Post-National Europe’ in State and 

Space: A reader, Oxford, Blackwell Publishing 

 

Smith, W. K., A. Binns, et al. (2010). "Complex Business Models: Managing Strategic 

Paradoxes Simultaneously." Long Range Planning, 43(2–3), 448-461. 

Soetanto, D. P. and van Geenhuizen, M. (2007). "Technology incubators and knowledge 

networks: a rough set approach in comparative project analysis." Environment and 

Planning B-Planning & Design, 34(6), 1011-1029. 

 

Soja, E. W. (1980). “The socio-spatial dialectic”. Annals of the Association of American 

Geographers, 70(2), 207-225. 

Sorenson, O., Rivkin, J. W., & Fleming, L. (2006). “Complexity, networks and knowledge 

flow”. Research Policy, 35(7), 994-1017. 



 
 

392 
 

Soriano, F. and Mulatero, F. (2009) How to strengthen the EU knowledge economy, 

Available: http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home, 

Accessed: 01/08/2010. 

 

Sosna, M., Trevinyo-Rodríguez, R. N., & Velamuri, S. R. (2010). "Business Model 

Innovation through Trial-and-Error Learning: The Naturhouse Case." Long Range 

Planning, 43(2–3), 383-407. 

 

Southern, A. (1999) Shaping the space of flows: Local economies and information and 

communication technologies, Durham theses, Durham University. Available at Durham 

E-Theses Online: http://etheses.dur.ac.uk/4540/ 

 

Southern, A. (2013). Cities regeneration processes: the role of entrepreneurs, residents 

and tourists September 19th–20th 2013 University of Le Havre (France). 

 

Southern, A. (2014). Enterprise, wealth creation and place: A case study of the Liverpool 

city-region. Enterprising Places: Leadership and Governance Networks (Contemporary 

Issues in Entrepreneurship Research, Volume 3) Emerald Group Publishing Limited, 3, 

227-257. 

 

Stam, E. (2007). "Why butterflies don't leave: Locational behaviour of entrepreneurial 

firms." Economic Geography 83(1), 27-50. 

Stam, E. (2011). “Entrepreneurship, Evolution and geography”. In Boshma, R. and 

Martin, R. (Eds) The Handbook of Evolutionary Economic Geography. Cheltenham, 

Edward Elgar. PP.225-246 

 

Stark, D. (2011). The sense of dissonance: Accounts of worth in economic life. Princeton 

University Press. 

Stark, D. 2009. The sense of dissonance: Accounts of worth in economic life. New York, 

Princeton University Press.  

http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home
http://etheses.dur.ac.uk/4540/


 
 

393 
 

Steinbock, D. (2003). "Globalization of wireless value system: from geographic to 

strategic advantages." Telecommunications Policy 27(3-4), 207-235 

Stewart, D. W., and Zhao, Q. (2000) “Internet marketing, business models and public 

policy”. Journal of Public Policy and Marketing, 19, 287-296 

 

Storey, J., Salaman, G., & Platman, K. (2005). Living with enterprise in an enterprise 

economy: Freelance and contract workers in the media. Human Relations, 58(8), 1033-

1054. 

 

Storper, M. (1992). "The Limits of Globalization: Technology Districts and International 

Trade." Economic Geography, 68, 60-93. 

Storper, M. (1995). “The resurgence of regional economies, ten years later the region as 

a nexus of untraded interdependencies”. European Urban and Regional Studies, 2(3), 

191-221. 

 

Storper, M. (1997). The regional world: territorial development in a global economy, 

Guildford, Guilford Press. 

Storper, M., and Christopherson, S. (1987). Flexible specialization and regional industrial 

agglomerations: the case of the US motion picture industry. Annals of the Association of 

American Geographers, 77(1), 104-117. 

 

Storper, M., and Venables, A. J. (2004). Buzz: face-to-face contact and the urban 

economy. Journal of economic geography, 4(4), 351-370. 

Strauss, A,L and Corbin, J. (1990) Basics of qualitative research: grounded theory 

procedures and techniques, London, Sage.   

Strauss, A.L. (1987) Qualitative analysis for social scientists, Cambridge, Cambridge 

University Press. 



 
 

394 
 

Sturgeon, T.J. (2001) 'How Do We Define Value Chains and Production Networks, IDS 

Bulletin, 32(3), 9-18. 

Suddaby, R. (2006). "From The Editors: What grounded theory is not." Academy of 

Management Journal, 49(4), 633-642. 

Sunley, P. (2008). "Relational Economic Geography: A Partial Understanding or a New 

Paradigm?" Economic Geography, 84(1), 1-26. 

Svejenova, S., Planellas, M., and Vives, L. (2010). “An individual business model in the 

making: A chef’s quest for creative freedom”. Long Range Planning, 43(2), 408-430. 

 

Swords, J. (2013). “Michael Porter's cluster theory as a local and regional development 

tool: The rise and fall of cluster policy in the UK”. Local Economy, 0(0), 1-15 

Swyngedouw, E. A. (1992) ‘The Mammon guest.  “Glocalisation”, interspatial 

competition and the monetary order: the construction of new scales’. In Dunford, M. & 

Kafkalas, G. (Eds) Cities and Regions in the New Europe: The Global-Local Interplay and 

Spatial Development Strategies.  London: Belhaven.  

 

Swyngedouw, E. (2000) “Authoritarian governance, power, and the politics of 

rescaling”, Environment and Planning D: Society and Space, 18(1), 63-76. 

Swyngedouw, E. and N. C. Heynen (2003). "Urban political ecology, justice and the 

politics of scale." Antipode 35(5), 898-918. 

Tay, J. (2005). Creative Cities. In Hartley, J. (Ed) Creative Industries, Oxford, England, 

Blackwell Publishing. PP. 219-232. 

Taylor, F. W. (1914). The principles of Scientific Management. Harper. 



 
 

395 
 

Taylor, M (1995). The business enterprise, power and patterns of geographical 

industrialisation. In Conti, S. Malecki, E. and Oinas, P. (Eds) The industrial enterprise and 

its environment: Spatial perspectives, Aldershot, U.K. Avebury. PP.99–122.  

 

Taylor, M. (1999). "The small firm as a temporary coalition." Entrepreneurship & 

Regional Development, 11, 1-19. 

Taylor, M. (1999). “The small firm as a temporary coalition”.  Entrepreneurship & 

Regional Development, 11(1), 1-19. 

Taylor, M. Asheim., B. (2001). "The Concept of the Firm in Economic Geography." 

Economic Geography, 77(4), 315-328. 

Taylor, P.J. (1982) “A Materialist Framework for Political Geography”, Transactions of 

the Institute of British Geographers, 7(1), 15-34. 

Techcrunch (2010) Zynga Profit Machine At Risk, Available:  

http://techcrunch.com/2010/05/13/zynga-teardown/ Accessed: 05/05/2013 

Technobuffalo (2013) Best Selling Video Games, Available: 

http://www.technobuffalo.com/2013/11/11/japans-100-best-selling-video-games-

since-2001/, Accessed: 24/02/13 

 

Tschang, T. F. and J. Szczypula (2006). "Idea Creation, Constructivism and Evolution as 

Key Characteristics in the Videogame Artifact Design Process." European Management 

Journal 24(4), 270-287. 

 

Teddlie, C. & Tashakkori, A. (2003). Major Issues & Controversies in the use of Mixed 

Methods In Social and Behaviourial Sciences, In A. Tashakkori & C. Teddlie (eds), 

Handbook of Mixed Methods In Social and Behavioural Research, Thousand Oaks, 

CA:Sage 

 

http://techcrunch.com/2010/05/13/zynga-teardown/
http://www.technobuffalo.com/2013/11/11/japans-100-best-selling-video-games-since-2001/
http://www.technobuffalo.com/2013/11/11/japans-100-best-selling-video-games-since-2001/


 
 

396 
 

Teddlie, C., & Tashakkori, A. (Eds.). (2009). Foundations of mixed methods research: 

Integrating quantitative and qualitative approaches in the social and behavioral 

sciences. Sage Publications Inc. 

 

Teddlie, C. & Tashakkori, A. (2011). “Mixed Methods Research: Contemporary Issues in 

an Emerging Field”, In  Norman Denzin & Yvonne Lincoln (eds) The Sage Handbook of 

Qualitative Research, Sage, London. PP.269-284 

 

Teece, D., & Pisano, G. (1994). “The dynamic capabilities of firms: an 

introduction”. Industrial and Corporate Change, 3(3), 537-556. 

Teece, D. J. (2010). "Business Models, Business Strategy and Innovation." Long Range 

Planning 43(2–3), 172-194. 

Teye, J. K. (2012). Benefits, Challenges, and Dynamism of Positionalities Associated With 

Mixed Methods Research in Developing Countries: Evidence From Ghana. Journal of 

Mixed Methods Research, 0(0) 1-13 

 

The Verge (2014) Japan used to rule video games, so what happened? Available: 

http://www.theverge.com/2014/3/20/5522320/final-fight-can-japans-gaming-industry-

be-saved  Accessed: 23/03/2014 

 

Thompson, J. D. and I. C. MacMillan (2010). "Business Models: Creating New Markets 

and Societal Wealth." Long Range Planning 43(2–3), 291-307. 

Thornborrow, J. (2002). Power talk. Language and Interaction in Institutional Discourse. 

London, Pearsons Eduction. 

Thrift, N. (1990). "For a new regional geography." Progress in Human Geography 14: 

272-277. 

Thrift, N. (1996). Spatial Formations. London, Sage. 

http://www.theverge.com/2014/3/20/5522320/final-fight-can-japans-gaming-industry-be-saved
http://www.theverge.com/2014/3/20/5522320/final-fight-can-japans-gaming-industry-be-saved


 
 

397 
 

Thrift, N. and Olds., K. (1996). "Reconfiguring the economic in economic geography." 

Progress in Human Geography, 20, 311-337. 

Tödtling, F. (2001). “Industrial clusters and cluster policies in Austrian regions”. Cluster 

policies–cluster development, 59-78. 

Tödtling, F., & Kaufmann, A. (2001). “The role of the region for innovation activities of 

SMEs”. European Urban and Regional Studies, 8(3), 203-215. 

Toulmin, S. ( 1990). Cosmopolis, Chicago, IL: University of Chicago Press. 

Trinch, S. L. (2001). "The advocate as gatekeeper: The limits of politeness in protective 

order interviews with Latina survivors of domestic abuse." Journal of Sociolinguistics 

5(4), 475. 

 

Tsoukas, H., & Dooley, K. J. (2011). “Introduction to the special issue: Towards the 

ecological style: Embracing complexity in organizational research”.Organization 

Studies, 32(6), 729-735. 

 

Turner, B. A. (1981) “Some practicle aspects of qualitative data analysis: one way of 

organising the cognitive processes associated with the generation of grounded theory”, 

Quality and Quantity, 15, pp225-47 

 

Turner, B.A (1994) Patterns of crisis behaviour: a qualitative inquiry, In Bryman, A and 

Burgess, R.G (eds) Analysing Qualitative Data, London, Routledge, pp195-215 

Turner, J. R., and Keegan, A. (2001). “Mechanisms of governance in the project-based 

organization: Roles of the broker and steward”. European Management Journal, 19(3), 

254-267. 

 

Turner, J. R., and Müller, R. (2005,). “The project manager's leadership style as a success 

factor on projects: a literature review”. Project Management Institute. 



 
 

398 
 

Turok, I. (2003). “Cities, regions and competitiveness”. Regional Studies, 38(9), 1069-

1083. 

 

US Department of Commerce, (2004) Pharmaceutical Price Controls in OECD Countries, 

Available: http://www.trade.gov/td/health/drugpricingstudy.pdf, Accessed 10/07/10  

Valentine, G. (2005) ‘Tell me about….’ Using interviews as a research methodology. In R. 

Flowerdrew and D. Martin (eds), Methods in Human Geography: A guide for students 

doing a research project (2nd Ed). Edinburgh Gate. Addison Wesley Longman. 

 

Van Beers, C., Berghäll, E., & Poot, T. (2008). "R&D internationalization, R&D 

collaboration and public knowledge institutions in small economies: Evidence from 

Finland and the Netherlands." Research Policy 37(2): 294-308. 

 

Van Geenhuizen, M. (2008). "Knowledge networks of young innovators in the urban 

economy: biotechnology as a case study." Entrepreneurship and Regional Development 

20(2): 161-183. 

 

Van Geenhuizen, M. (2009) “Life Sciences in the Netherlands: Weakness in a Strong 

National Policy”, European Planning Studies, vol. 17(1), 1-17. 

van Geenhuizen, M. and L. Reyes-Gonzalez (2007). "Does a clustered location matter for 

high-technology companies' performance? The case of biotechnology in the 

Netherlands." Technological Forecasting and Social Change 74(9), 1681-1696. 

 

van Geenhuizen, M. and D. P. Soetanto (2009). "Academic spin-offs at different ages: A 

case study in search of key obstacles to growth." Technovation 29(10), 671-681.  

van Geenhuizen, M. and P. Nijkamp (2009). "Place-bound versus footloose firms: wiring 

metropolitan areas in a policy context." Annals of Regional Science 43(4), 879-896. 

Van Heur, B., (2010). Creative Networks And The City. London: Transaction Publishers. 

http://www.trade.gov/td/health/drugpricingstudy.pdf


 
 

399 
 

van Manen, M.  (2002). Writing in the dark: Phenomenological studies in interpretive 

inquiry. London, Althouse Press. 

Veltri, G. G., A. & Multaero, F. (2009). "Trends in R&D policies for a European knowledge 

based economy.", Available: 

http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home Accessed 

1/08/2010 

 

Veltri, G. Grablowitz, A. and Mulatero, F. (2009) Trends in R&D policies for a European 

knowledge based economy, Available:  

http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home, Accessed 

01/08/10. 

 

Vernon, J. A. (2005). “Examining the link between price regulation and pharmaceutical 

R&D investment”. Health economics, 14(1), 1-16. 

Vogel, D. (1998). “The globalization of pharmaceutical regulation”. Governance,11(1), 1-

22. 

Vogel, P. (2013,). The Employment Outlook for Youth: Building Entrepreneurship 

Ecosystems as a Way Forward. In Conference Proceedings of the G20 Youth Forum. 

 

Wainwright, G. (2008) Liverpools Health and Life Sciences Offer, Publication prepare for 

Liverpool Vision 25th November 2008 by company - 2Bio.  

Walker, D. and Myrick, F (2006) “Grounded theory: An exploration of process and 

procedure”, Qualitative Health Research, 16 (4), 547-559 

Webb, E. J., Campbell, D. T., Schwartz, R. D., and Sechrest, L. (1966). Unobtrusive 

Measures: Nonreactive Measures in the Social Sciences. Chicago: Rand McNally. 

http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=reports.home


 
 

400 
 

Webster, A. (1994). "UK Government White Paper (1993): A critical commentary on 

measures of exploration of sceince research." Technology Analysis & Strategic 

Management 6(2), 189-201. 

 

Weick, K. E. (1998) “Improvisation as a mindset for organizational analysis”. 

Organization Science. 9 (5), 543–555. 

Weill, P., and Vitale, M. R. (2001) Place to space: Migrating to e-business models. 

Boston, Harvard Business School Press 

Welch, C., R. Marschan-Piekkari, et al. (2002). "Corporate elites as informants in 

qualitative international business research." International Business Review 11(5), 611-

628. 

 

Weller, S. (2008). "Beyond "Global Production Networks": Australian fashion week's 

trans-sectoral synergies." Growth and Change 39(1), 104-122. 

White, H. C. (1981). "Where do markets come from?" American Journal of Sociology, 87, 

517-547. 

Whitley, R. (1999). Divergent Capitalisms: The Social Structuring and Change of Business 

Systems: The Social Structuring and Change of Business Systems. Oxford, Oxford 

University Press. 

 

Whitley, R. (2003). Changing transnational institutions and the management of 

international business transactions. In Djelic, M-L, Quack, S (Eds) Globalization and 

institutions. Redefining the rules of the economic game. London: Edward Elgar. PP. 108-

133. 

 

Whitley, R. (Ed.). (1992). European business systems: Firms and markets in their national 

contexts. London, Sage. 



 
 

401 
 

Whittington, R. (2004) “Strategy after modernism: recovering practice”, European 

Management Review, 1, 62-68 

Wield, D. (2013). “Bioeconomy and the global economy: industrial policies and bio-

innovation”. Technology Analysis & Strategic Management, 25(10), 1209-1221. 

Williamson, P. J. (2010). "Cost Innovation: Preparing for a ‘Value-for-Money’ 

Revolution." Long Range Planning, 43(2–3), 343-353. 

Wilson, J.F. and Popp, A. (2009) “Business in the Regions: From "Old" Industrial Districts 

to "New" Clusters”. In: Coopey, R and Lyth, P ed(s). Decline and Renaissance. Oxford, 

Oxford University Press. 

 

Winch, G. M. (1986). “The labour process and labour market in construction”. 

International Journal of Sociology and Social Policy, 6(2), 103-116. 

 

Wirtz, B. W., O. Schilke, et al. (2010). "Strategic Development of Business Models: 

Implications of the Web 2.0 for Creating Value on the Internet." Long Range Planning 

43(2–3), 272-290. 

 

Witt, U. (2003). The Evolving Economy: Essays on the Evolutionary Approach to 

Economics. Cheltenham, Edward Elgar. 

Witt, U. (2006) “Evolutionary Economics, Papers on Economics and Evolution”, No. 

0605, Jena: Max Planck Institute of economics, Evolutionary Economics Group 

Wolch, J., & Dear, M. (Eds.). (2014). Power of Geography: How Territory Shapes Social 

Life. London, Routledge. 

Woolley, J. (2010). "Technology emergence through entrepreneurship across multiple 

industries." Strategic Entrepreneurship Journal 4, 1-21. 



 
 

402 
 

Xiao, L., & Ramsden, M. (2013). “Technology Incubators and the Performance of 

Technology-based Start-up Firms: Evidence from China”. In Academy of Management 

Proceedings (Vol. 2013, No. 1, p. 10453). Academy of Management. 

 

Yeung, H. W. C. (2000). "Organizing 'the frim' in industrial geography I: networks, 

institutons and regional development." Progress in Human Geography, 24(2), 301-315. 

Yeung, H. W. C. (2001). "Regulating 'the firm' and sociocultural practice in industrial 

geography I I." Progress in Human Geography, 25(2), 293-302. 

Yeung, H. W. C. (2002). "Industrial geography: industrial restructuring and labour 

markets." Progress in Human Geography, 26(3), 367-379. 

Yeung, H. W.-c. (2005). "Rethinking relational economic geography." Transactions of the 

Institute of British Geographers 30(1), 37-51. 

Yeung, H. W.-c. and Peck., J. (2003). Global Connections: a geographer's perspective. 

Remaking the Global Economy. London, Sage. 

Yeung, H. Wc (1997) “Critical realism and realist research in human geography: a 

method or a philosophy in search of a method?”, Progress in Human Geography, 21 (1) 

pp. 51-74 

Yeung, H. Wc. (2003) “Practicing New Economic Geographies: A Methodological 

Examination”, Annals of the Association of American Geographers, 93 (2), 442-462 

Yeung, H. Wc. (2001), 'Regulating "the firm" and socio-cultural practices in industrial 

geography II, Progress in Human Geography, 25(2), 313-22.  

 

Yoon, H., & Malecki, E. J. (2010). “Cartoon planet: worlds of production and global 

production networks in the animation industry”. Industrial and Corporate Change, 

19(1), 239-271. 

 



 
 

403 
 

Yunus, M., Moingeon, B., & Lehmann-Ortega, L. (2010). "Building Social Business 

Models: Lessons from the Grameen Experience." Long Range Planning 43(2–3), 308-

325. 

 

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), 

123-141. 

 

Zott, C. and R. Amit (2010). "Business Model Design: An Activity System Perspective." 

Long Range Planning 43(2–3), 216-226. 

Zott, C., Amit, R., and Massa, L. (2011). “The business model: recent developments and 

future research”. Journal of Management, 37(4), 1019-1042. 

Zucker, L.G., Darby, M.R. and Brewer, M.B. (1998) 'Intellectual human capital and the 

birth of US biotechnology enterprises', American Economic Review, 88(1), 290-306. 

 

 


