
 i 

   
 
 

“How can the Organisational Ambidexterity 
concept be applied to the automotive 

industry as it aims to exploit current vehicles 
sales profit pools and explore autonomous 

electric mobility services?” 
 

 
 
 

This thesis is submitted in accordance with the 
requirements of the University of Chester for the 

degree of Doctor of Business Administration 
 

 
 

Andy Moore 
February 2022 

  



 ii 

Abstract 
The Automotive Industry is facing unprecedented disruption from electrification, 
connectivity, autonomous driving, and diverse mobility. Throughout its 130-year history, the 
industry has been built on increment change and could now be facing an existential crisis if it 
does not respond to these disruptors. Organisational Ambidexterity (OA) is the dual challenge 
of exploiting current profit pools whilst also exploring future revenue streams. The literature 
presented four antecedent themes that will form the basis of this research (Differentiation vs 
Integration, Individual vs Organisation, Static vs Dynamic and Internal vs External). The most 
recent a priori body of knowledge is set against a backdrop of mergers and acquisitions within 
the automotive industry to achieve globalisation, scale and explore new markets. The current 
backdrop of facing disruption has received very little attention to date, which this thesis has 
set out to redress.  
 
OA is a social construct, created by the perceptions and actions of the actors within the 
research site. The nature of disruption is also a mutually constructed reality, assessed by the 
actors according to their own beliefs on the scale and impact on their organisations and 
themselves. A subjectivist ontological approach is taken, with an interpretivist epistemology 
viewing the world as assimilated through perception and discourse. This research is 
qualitative, using semi-structured in-depth elite interviews to gather data, and represents 
privileged access. Analysis will be using the Constant Comparative Method, with the coding 
steps carried out manually. The researcher is embedded in the research setting and will take 
a participant-observer approach. This methodology of elite interviews, reinforced with emic 
indwelling and manual coding, delivered rich insights in the current context of the automotive 
industry. 
 
This thesis makes contributions on three fronts. The contribution to theory provides an up-
to-date view of OA within the automotive industry, assesses the relevance of the four 
antecedent themes, and identifies three emergent themes – Collaboration, Speed and Scale. 
The contribution to practice is to provide managers and organisations insights and guidance 
on how OA could be applied. The findings provide privileged insights into how collaboration 
operates, identifies some of the challenges, and empathises with the Traditional and 
Contemporary OEM’s and their different stances. Outside of the Automotive industry, any 
industry that is facing disruption can gain transferrable insights. The contribution to 
methodology is demonstrating that elite interviews, underpinned by emic indwelling, can 
deliver rich insights from a privileged setting.  
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Stage Critical insights and developments 
Negotiated 
Experiential 
Learning 

Exec MBA (Manchester Business School, distinction, 2013-16) 
Final Project title: “Introducing the balanced score card as a strategic operational 
tool in the whole vehicle engineering department at Bentley Motors”.  
 
Following a considerable time gap since my first degree, the MBA re-introduced 
me to academic learning and research. The taught models developed intellectual 
skills such as synthesising and critically evaluating literature, and self-
management skills such as work-life(-study) balance and time management. 
The final project introduced me to research management skills, focusing on 
qualitative research. 
 

Researcher 
and Research 
Development 

DBA Research Proposal (Chester Business School, 2017-18) 
 
The first year of the professional doctorate programme included a number of 
workshops to develop my researcher skills, and also an opportunity to build my 
academic network. As this year was still structured, it was a good bridge from the 
taught approach of the MBA to the self-led approach of the DBA. Resilience and 
self-management had the greatest impact on completing the research, as well as 
building intellectual abilities. 
 
The output of the year was a research proposal, including literature review and 
development plan. An important aspect was building a relationship with my 
supervisor, and using his valuable input to refine my proposal and develop a plan. 
 

Research 
project 

DBA Thesis (Chester Business School, 2018-22) 
 
During the next year, I took the opportunity to present my research at the 
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my research question and further developed my literature review. The feedback 
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the continued feedback from my supervisor. 
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Chapter 1: Introduction 

1.1 Background Context of thesis:   
The automotive industry is currently facing unprecedented disruption. Throughout its 130-

year history, it has been based on increment change and could now be facing an existential 

crisis if it does not respond to the key disruptors. There is some form of evidence in the 

context of the literature on why companies may fail. For example, the subject of Christensen’s 

seminal work - the Innovators Dilemma (1997), is hinged on why companies fail, specifically 

in the context of new entrants. O’Reilly & Tushman presented Lead and Disrupt (2014) as a 

proposal to solve the innovator’s dilemma, based on two decades of Organisational 

Ambidexterity (OA) research. A typology of definitions (O’Reilly et al, 2004) summarises OA 

as the dual challenge of exploiting current profit pools whilst also exploring future revenue 

streams. Its application to the automotive industry in the context of the response to key 

disruptors will be the central focus of this research. The justification of this is captured from 

this point onward. 

 

Examining the historical context of the automotive industry, it is documented that, specifically 

on 12th August 1888, Bertha Benz drove a gasoline-powered automobile from Mannheim to 

Pforzheim in Germany, the first public journey in a “horseless carriage” (Ziegler et al, 2014). 

This led to disruption of personal transportation from bicycles and horse-drawn carriages at 

the beginning of the 1900’s. Early on in this new product class there was substantial 

competition among alternative technologies. From energy sources – steam or battery or 

internal combustion engine - to steering mechanisms and passenger compartment 

arrangements. A consensus emerged in a fairly short period of time. Once standards emerged 

(internal combustion engine, primary controls layout), and Henry Ford had introduced the 

moving production line for the Model T Ford in 1908, the basis of competition shifted to lower 

prices and differentiated market segments. The imperative for managers was to change their 

strategies and organisations to compete, those that were unable to manage this transition 

failed (Tushman & O'Reilly, 1996). It was later argued by Abernathy (1978) that as firms in the 

automotive industry became focused on incremental change and improvement, they became 

increasingly unable to undertake more radical variation-creating forms of innovation.  
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There was a trend at the turn of the 21st century for the larger automotive companies to 

acquire smaller brands to compete in different markets or categories. This allowed for greater 

leverage of common resources and spread the high development costs across greater 

combined sales volume. An example is the 2002 Porsche Cayenne SUV, which exploited 

Volkswagen Group components to explore a new sales category for Porsche. It soon became 

Porsche’s best-selling and most profitable model (Ewing, 2017). However, Jaguar Land Rover, 

Volvo and Aston Martin suffered from excessive exploitation of existing knowledge and 

product designs during Ford ownership and have now explored new technologies and design 

languages to revive their respective brands after gaining independence under new ownership 

(Beverland et al, 2015). 

 

There is evidence to suggest that the automotive industry has remained notoriously change 

resistant – a 1999 Booz-Allen report predicted significant upheaval in sales distribution 

channels that have failed to appear, as dealerships remain the primary point of contact with 

buyers despite online direct sales channels being developed (Hirsch et al, 1999). The internal 

combustion engine remains the dominant propulsion method, with continuous improvement 

developing power output from 1hp in the original Benz Patent Motorwagen capable of speeds 

of 10mph, to 1600hp in the Bugatti Chiron capable of speeds more than 300 mph. The value 

stream remains the wholesaling of cars to retailers, who then sell to the customer. Some 

manufacturers, such as Tesla, have attempted to bypass the retailers and sell direct to 

customers but this remains the minority.  

 

A recent McKinsey & Co report summarises four key disruptors – electrification, connectivity, 

autonomous driving, and diverse mobility (Gao et al, 2016), as shown in Figure 1.1 below. 

Whilst no individual factor is new, the combination and pace of change is a significant threat. 

Increasingly stringent emissions legislation has accelerated the rush towards alternative 

powertrains, primarily electric power via full Battery Electric Vehicles (BEV) led by Tesla, or 

Plug-in Hybrid Electric Vehicles (PHEV) as an interim measure that still attract government 

incentives. 
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Figure 1.1: Automotive industry key disruptors (Gao et al, 2016) 

 
Ownership models are changing towards mobility-as-a-service as a generation grows up with 

a smartphone as the key to independence, with on demand ride hailing companies such as 

Uber achieving significant market capitalisation values by developing an app-based 

ecosystem but without owning significant assets.  

 
Technology companies are threatening to take an increasing slice of the profit pool from 

incumbent automotive companies as autonomous technology become closer to reality. 

Google owned Waymo has completed many millions of miles of autonomous testing, leading 

many other companies as they race to prove the technology that will shift the value pool away 

from the driver. It tends to be technology companies leading the research into autonomous 

driving, with traditional automotive OEM’s (Original Equipment Manufacturers) spending 

relatively little of their total R&D budget in this area or investing in partnerships with the 

leading technology companies. These disruptors to the traditional value chain make it critical 

for the automotive industry to advance innovations whilst driving efficiencies in current 

product.  

 
The Organisational Ambidexterity concept is highly relevant as automotive companies look to 

allocate resources to create future revenue streams (explore), and still generate revenue and 

profit from current and in development products (exploit). The automotive industry has 

global context, with most companies having retail outlets across the world. Regional 

variations need to be balanced – for example, China is emerging as the first region to adopt 

Desirable products
Battery technology (battery cost per kWh less than $200 by 2020)
Charging stations (200% global increase 2014-2020)
Emissions & Efficiency regulation (EU 95g/km by 2021, US 54.5mpg by 2025)

ELECTRIFICATION

Connected lifestyle extending to the car
Vehicle safety communication mandate
Communication network growing (5G by 2020)
Tech giants and start-ups potentially enter the marketplace

CONNECTIVITY

Sensor and processing solutions
Communications megastructure
Public demonstrations of autonomous driving
Tech giants and start-ups discover automated cars as “interesting playground”

AUTONOMOUS 
DRIVING

Consumers prefer access over ownership
Smartphones makes scheduling convenient
Incentives to corporations and customers
Urban Congestion

DIVERSE MOBILITY
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electric vehicles in significant volume, and America’s west coast is an early adopter of “sharing 

economy” business models such as Airbnb. Following the previous trend of automotive 

companies to acquire multiple brands to compete in different segments and markets, the 

latest trend is to form partnerships with ride sharing or ride hailing or technology companies. 

 
Previous research, as will be identified in the literature review (chapter 2), is embedded in the 

context of leveraging a strategy of scaling through multiple sub-brands. The significance of 

this research is that it is embedded in a new context of technology and business model 

partnerships, rather than growing and leveraging a multi-brand portfolio. This section has 

shown that the automotive industry has been broadly stable for over a hundred and thirty 

years. Despite incremental improvement and innovation, the propulsion method and revenue 

stream remain the same. Due to several significant disruptors the industry is susceptible to 

“Innovators Dilemma” by not allocating significant resources to exploring disruptive 

innovation. With acknowledgement to complementary management concepts, this thesis will 

research the application of the Organisational Ambidexterity concept in the context of the 

current Automotive industry.  

 

1.2 Research Problem 

Due to several significant disruptors the industry is susceptible to “Innovators Dilemma” by 

not allocating significant resources to exploring disruptive innovation. As seen above, the 

application of the key dimensions of OA, may attempt to contribute to the debate as 

identified in some of the seminal works identified above. The solutions to the innovator’s 

dilemma still dominate discussions within the context of OA due to the many potential 

interpretations or outcomes. Therefore, to unlock some of the practical benefits, specifically 

in the automotive industry, which is noted for its entrenched positions, OA is integrated with 

some of the identified disruptors (in Figure 1.1 above), to form a solid line of enquiry. The key 

question here is how does OA solve the “innovators dilemma” through the allocation 

resources within the context of disruptors? Hinged upon O’Reilly & Tuchman’s 2014 proposal 

of OA, the allocation of resources to exploit both current revenue streams and future value 

proposition, the debate is multidimensional in this context because of a variety of possible 

outcomes. 
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Another significant question arises in the context of the tensions of OA as identified by Raisch 

(2009). The interaction of individuals and organisations; internal and external; static and 

dynamic; and differentiation and integration in attempt to find the best approach to benefit 

from the availability of relevant disruptors raises another question which need attention in 

the research. What is the best approach?  

 

To form a clear line of investigation, the research problem is consolidated into three main 

areas: the concept of organisational ambidexterity, exploiting current value streams and 

exploring future value propositions and new management concepts. These are given 

attention from this point forward. 

 

1.2.1 The concept of organisational ambidexterity  

The Roman God Janus had two sets of eyes, one set to look to the past and one to look to the 

future. This is the concept of ambidexterity, the dual challenge of exploiting current profit 

pools whilst exploring future revenue streams (O’Reilly et al, 2004). O’Reilly & Tushman 

(2013) define Organisational Ambidexterity (OA) as “The ability of an organisation to compete 

in mature technologies and markets where efficiency, control, and incremental improvement 

are prized, and to also compete in new technologies and markets where flexibility, autonomy 

and experimentation are needed”. This concept takes the position that dual cores exist within 

the organisation, and OA addresses the tension of how to allocate resource across the two 

cores (Daft, 1978; Adams et al, 2006; Leonard-Barton, 1992; Turner et al, 2013).  

 

Smith (2016) describes OA as the polar opposites of explore and exploit working 

“paradoxically in tandem”, and O’Reilly & Tushman (2004) describe criteria that are opposite 

ends of a scale. The initial attention has been on Structural OA, however other aspects have 

been explored as such as Contextual, Network, Leadership and Environmental moderators 

(Raisch et al, 2009). Whilst some of these themes have more relevance for HRM, the 

challenges faced by the automotive industry are at a company level (Structural) so this will be 

the focus of this thesis. In their 2009 paper, Raisch et al summarise many of these themes and 

propose four central tensions arising from the OA literature. These will be discussed in detail 

in this thesis. 
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1.2.2 Exploiting current value streams and exploring future value propositions 

Christensen (1997), in his seminal book The Innovators Dilemma, asks why firms fail and cites 

an organisation’s failure to allocate appropriate resource to exploring disruptive innovation. 

Whilst challenged by Goodwin (2018) in a current context of new entrants offering more 

expensive but superior products built on enhanced user experience rather than undercutting 

with cheaper but inferior products, the cornerstone concept of established companies 

becoming complacent and disrupted by paradigm shifts in product or service offering still 

holds true. Baghai et al (1999) propose The Three Horizons to keep a continuous pipeline of 

business creation. Horizon 1 is to extend and defend core business (exploit), horizon 3 is to 

create viable future options (explore), and horizon 2 is to build emerging businesses (bridge 

between explore and exploit). They propose an appropriate allocation of resource to each 

horizon, each with differentiating management systems and metrics. O’Reilly & Tushman 

(2004) responded by building on the Organisational Ambidexterity concept and propose 

separated organisational structures to concentrate on exploiting current revenue streams 

and exploring new value propositions and innovation. 

 

1.2.3  New management concepts 

Since the advent of the OA concept, new management concepts have emerged such as Agile 

Management (Birkinshaw, 2018), Digital Transformation (Westerman & Bonnet, 2015) and 

the Exponential Organisation (Ismail et al, 2014). These are borne out of the threat of large 

incumbent companies being outmanoeuvred by fast moving start-ups that are built on the 

ability to innovate in new areas, meet customer needs in new ways (with a focus on design 

thinking), and use technology to rapidly scale. These new trends are synergic with the original 

OA concept of protecting the long-term survival of an organisation by applying resource to 

both exploit and explore activities. This research will seek to understand how the OA concept 

can be applied in this current context. As the trend moves away from in-house R&D centres, 

such as Bell Laboratories, collaboration models such as Open Innovation (Chesbrough, 2003) 

and the Triple Helix Model describing the constructed network of government-industry-

academia relationships have emerged to describe methods of exploring new technology 

beyond the traditional boundaries of a company.  
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1.3 Research Questions 

To interrogate the above research problem of how OA can be applied within the automotive 

industry to exploit current sales profits and autonomous mobility services, the following 

research questions emanating from the literature are explored to give a solid framework to 

the research: 

1. What is the concept of OA and its related theories? There are several theories which 
need to be examined to give the research the theoretical rigour required. The 
interrogation of these alternative theories will also present an opportunity to enhance 
them in the context of the research.   
 

2. In the context of the automotive industry, what is the empirical evidence relating to 
OA and the corresponding gaps? The identification of such gap will serve as a 
springboard to contribute to the literature (knowledge).  
 
 

3. What are antecedent and emergent themes within the current state of the 
automotive industry? The evidence from the literature suggest that, in general, the 
automotive has had very little research hence a focus on the automotive stand the 
chance of making a significant contribution to practice. 
 

4. What approach will lead to rich insights within the industry and other sectors? This 
will be interrogated within the central tensions of OA as identified by Raisch et al 
(2009), differentiation and integration, integration and individual; statis and dynamic 
and individual vs external.  

 

1.4 Research aims and objectives 

The objective of this research is to develop an understanding of the Organisational 

Ambidexterity (OA) concept, and to contribute towards developing insights into its practical 

application in the automotive industry. Incumbent automotive companies are facing 

unprecedented disruption from several factors - autonomous driving, connectivity, 

electrification and servitisation of mobility – at a pace accelerated by technology advances. 

As the industry looks to adapt to these new challenges, the OA concept will be researched to 

address the resource allocation task of exploiting the current profit pools of wholesaling 

internal combustion engine powered vehicles to exploring autonomous electrified vehicles 

under different ownership models and associated services.  
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To achieve such an objective and answer the research questions, some emphasis will be 

placed on the central tensions of OA identified by Raisch et al (2009), as summarised on the 

table 1.1 below: 

 
 
Table 1.1: Central tensions of OA (synthesised from Raisch et al., 2009)  
 

Differentiation vs Integration 

To critically investigate how explore units interact and integrate with the main organisation. 
Whilst some literature proposed that units should carry out both exploit and explore 
activities, the skill sets and approach for each state tends to be at opposite ends of a scale. 
If independent organisation units are established to focus on exploration, this research will 
look at how they interact and integrate with the main organisation. 
 
Individual vs Organisational: 

To critically investigate the individual’s role. The role of the individual will be investigated 
to understand various roles within the organisation. To what extent can an individual 
operate between the two states? Is it a binary state, a point on a continuum, or a duality? 
 
Static vs Dynamic: 

To critically evaluate the temporal OA process. The time element of ambidexterity will be 
researched – does the organisation stay static? How do new value propositions move 
from explore to exploit states? Do individuals/teams move with the value propositions, or 
is there a transition process? 
 
Internal vs External: 

To critically explore the OA internal and external networks. This tension is concerned with 
the extent that external partnerships are used to extend the resource boundaries of the 
firm. Research has shown that third parties can either take on established activities freeing 
internal resource to tackle exploration or be used to rapidly increase scale and knowledge. 
As incumbent companies are faced with new disruptions to the established profit pools, 
the traditional vertically integrated supply chain appears to be a model in need of 
refreshing. 
 

 

1.5 Significance of research and contribution  

I. The automotive industry is facing significant disruption and needs to exploit current 
profit pools whilst also exploring future revenue streams to remain profitable in the 
face of the disruptors of autonomous vehicles, electrification, connectivity via 
software solutions and over-the-air updates, and ride hailing/sharing services leading 
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to mobility-as-a-service. The OA concept is highly relevant currently as a guide to 
allocating resources.  
 

II. The first contribution is to theory. There is already a significant body of literature 
relating to the OA concept in the automotive industry, however this research will 
contribute to knowledge by providing an up-to-date insight in the current context of 
the automotive industry facing disruption. The antecedent themes identified in the 
research will be updated, as well as emergent themes presented as current key topics 
relating to OA. 

 

III. The second contribution is to practice. The automotive companies (OEM’s) covered 
by this research have been generalised into traditional and contemporary. Each type 
has its own set of attributes, and approaches to successful Ambidexterity. The 
emergent OA themes will also be useful to practitioners to understand position and 
scope relevant to inside the OEM’s looking to affect change or in the supply chain 
looking to build relationships. Although the research site is UK, the findings are 
relevant to the international automotive industry as the disruptors and challenges are 
the same in all global regions. Practitioners in other high capital investment industries 
will also find this thesis relevant.  

 

IV. The third contribution is to methodology. Whilst this is a professional doctorate, the 
elite interview approach builds on this area of qualitative research theory by 
demonstrating the rich outcome of several semi-structured interviews representing 
privileged access, underpinned by the emic indwelling of the researcher. 
 
 

1.6 Snapshot of methodology 

Organisational Ambidexterity is a social construct, created by the perceptions and actions of 

the actors within the research site (Maykut & Morehouse, 1994). The nature of disruption is 

also a mutually constructed reality, assessed by the actors according to their own beliefs on 

the scale and impact on their organisations and themselves (Saunders et al, 2015). A 

subjectivist ontological approach is taken, with an interpretivist epistemology viewing the 

world as assimilated through perception and discourse (Stokes & Wall, 2014). The researcher 

is embedded in the research setting, with advantages of emic indwelling leading to deeper 

insights and acknowledging the risk of bias.  
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This research is qualitative, using semi-structured in-depth interviews to gather data. Analysis 

will be using the Constant Comparative Method, with the coding steps carried out manually. 

Whilst highly time consuming, this approach has developed rich insights and the patterns 

have informed the emergent themes as well as providing up to date research on the 

antecedent themes. 

 

1.7 Structure of thesis 
 

Chapter  Content 
Chapter 1 This chapter has introduced the concept of Organisational Ambidexterity (OA) and 

provides context with the research site of the Automotive Industry (UK based 
companies). Broadly stable over its 130-year history with incremental improvements, 
this industry currently faces unprecedented disruption which has been discussed in 
this chapter. This makes the OA concept, which is concerned with allocation of 
resource to both exploit current value propositions and explore future revenue 
streams, highly relevant. The research gap and research question has also been laid 
out in this chapter. 
 

Chapter 2 This chapter will provide a literature review broken down into five sections: OA 
conceptual antecedents, OA current state in the automotive industry context, 
exploration in the automotive industry, exploitation in the automotive industry, and 
insights from the automotive industry on the OA current state. 
 

Chapter 3 The chapter will discuss the methodology for this research. Covering research 
philosophy and research strategy, this will lay out the framework and approach for 
the research. 
 

Chapter 4 This chapter will be dedicated to the examination of findings of the research in the 
context of the research questions captured in the introductory chapter of the 
research. 
 

Chapter 5  
 

It will focus on the summary the findings and the contribution to the body of 
knowledge (theory, methodology and practice) and discuss limitations and 
opportunities for further research.  
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Chapter 2 – Literature Review 

2.1  Introduction to literature review 

The purpose of this literature review is to establish the context of this thesis, and provide a 

synthesis of existing knowledge (Hart, 2018). It will identify key studies on the topic of 

organisational ambidexterity and focus in more detail on the automotive industry as the 

research field for this thesis. The ambidexterity concept is concerned with the organisational 

challenge of how to allocate resources. Ambidexterity is important because the long-term 

survival of an organisation depends on its ability to both efficiently deliver its current revenue 

streams and create a continuous pipeline of future value propositions (March 1991). This 

remains relevant in the current business environment of agile start-ups taking on established 

business models, and the race past the first trillion-dollar companies (by market 

capitalisation) being fed by both continuous innovation and the ability to quickly scale on a 

global basis. 

 

O’Reilly & Tushman (2013) define Organisational Ambidexterity (OA) as: 

“The ability of an organisation to compete in mature technologies and markets where 

efficiency, control, and incremental improvement are prized, and to also compete in new 

technologies and markets where flexibility, autonomy and experimentation are needed”. 

 

The two states of competing in mature markets and competing in new markets can be 

covered by the terms exploit and explore, and have been defined by March (1991) as 

follows: 

• Exploitation is defined as “refinement, choice, production, efficiency, selection, 

implementation and execution”, and applies to mature markets and technologies. 

• Exploration is defined as “search, variation, risk-taking, experimentation, play, 

flexibility, discovery and innovation”, and applies to new markets and 

technologies. 

 

This literature review will focus on the concept of OA, and then consider the developed 

literature relating to the automotive industry which is a body of work established. The review 

will first provide a narrative overview of the theory and key authors to give context. Secondly 
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it will provide a systematic literature review on OA research relating to the automotive 

industry. A historic and current view of both explore and exploit activities in the automotive 

industry will be evaluated. This chapter will then look in more depth at the application of the 

concept in automotive companies. 

 

This literature review will address the following research question: 

“How can the organisational ambidexterity concept be applied to the automotive industry 

as it aims to exploit current vehicle sales profit pools and explore autonomous electric 

mobility services?”. 

 

 This literature review has five sections – part one covers the emergence of the OA concept 

and will give context via a narrative of antecedent research. This is a large body of work, so 

the focus is on authors that have made a significant contribution and are frequently cited. 

Although this will signpost other areas of research, the focus of this thesis will be on the 

organisational structure and the challenge of allocating resource to support ambidextrous 

operation. This will also act as the scoping study for the next section.  

 

Part two will show a systematic literature review of recent OA research relating to the 

automotive industry, in line with Tranfield et al’s (2003) proposal to apply rigour and 

relevance in the management field of OA. The systematic literature review has origins in 

medical research and a bias towards positivistic epistemologies. This method prefers a 

quantitative paradigm that provides an overview of trends. These studies can lack in-depth 

insight, so a balance of research is useful to counteract and addressed in part three of this 

review. Qualitative research tends towards interpretivism and has a more humanistic 

approach to gain deeper insights. The axiological issues of the authors independence from 

the subject are assumed to be unbiased. From an ontological perspective, the deeper insights 

will be from a subjectivism point of view. There have been several systematic literature 

reviews recently on the general topic of OA (such as Turner et al, 2013), however these 

focusses in detail on the automotive industry and will therefore contribute to the body of 

work by highlighting a specific industry. Simply using the terms “ambidextrous organisation” 

in The University of Chester Library Search returned over 4,000 results, so there was a clear 

need to narrow down the results. The search terms “Ambidextrous Organisation” AND 
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“Automotive” were used, and the search was further refined by limiting to peer-reviewed 

journal articles published after 01/01/2007 (search carried out January 2018). A manual filter 

then removed papers that were not relevant, leaving 84 papers. As the objective was to get 

as wide a view as possible of the state of research relevant to the specific topic, the rating of 

the journal was not considered.  

 

The Table below summarises how the results were filtered down: 

Search terms (University of Chester Library Search) Results 
identified 

“Ambidextrous Organisation” 4,016 

“Ambidextrous Organisation” AND “Automotive”  232 

“Ambidextrous Organisation” AND “Automotive”, peer-reviewed 
journal articles only  138 

“Ambidextrous Organisation” AND “Automotive”, peer-reviewed 
journal articles only, published after 01/01/2007 117 

As above, with conference papers removed, and papers removed 
where “automotive” only appears in author biography or 
references  

84 

Table 2.1: Narrowing of search terms for Systematic Literature Review 

 

Although the systematic literature review was carried out at an early stage of the research, 

more recent literature has been reviewed and included elsewhere in this thesis. Nearly 80 

peer-reviewed journal articles have been published since January 2018, demonstrating that 

Organisational Ambidexterity in the automotive industry continues to be of academic 

interest.  Parts three and four will provide historical and current state of explore and exploit 

in the automotive industry. This will provide context by providing a narrative of a century of 

development, leading to the current state. Part five will look more deeply at the insights from 

case studies of how organisational ambidexterity is applied in the automotive industry.  

 

This research will contribute to the body of knowledge by summarising the history and 

current state of organisational ambidexterity research, and applying it to the current 

automotive industry context, whilst highlighting the key insights across a body of work 

established. As the research question is focussed on the automotive industry, evidence of 
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trends will be sought in the systematic literature review in part two, and deeper insights 

sought in part three. 

 

2.2  OA Conceptual Antecedents, Interpretations and Key Debates 

This section will provide an introduction and antecedents to the concept of OA and discuss 

the key debates. The research question will be developed from this concept. Although the 

research question focusses on the automotive industry, this section will provide an overview 

of the concept before looking at more industry specific research in later sections. The key 

debates will lead to sub-topics in the research proposal.  

 

 The internal organisation determines how resources are allocated within a firm, what 

internal routines are used, and how information and tasks flow. A firm’s choices of how to 

structure its internal organisation represent some of the most powerful strategic levers 

available to top management (Gulati et al, 2009). Early research suggests dual cores exist 

within organisations that support exploit and explore activities. Variables differ between 

cores, and processes are differentiated and complex (Daft, 1978). Adams et al (2006) 

identified a common theme of the poly-chronic organisation that has the capacity to be in 

two states at once. These states are structured business-as-usual, as well as providing 

sufficient freedom to allow for the exploration of creative possibilities. These two states result 

in an inherent tension over allocation of resources as the leveraging of existing capabilities 

leads to more immediate results and the development of new capabilities promises future 

advantages (Leonard-Barton, 1992; Turner et al, 2013). A stage-gate process is not suitable 

for managing innovation projects, as the processes are not well defined and the detail of each 

task is not known in advance (Ellwood et al, 2017). Organisational design depends on factors 

such as type, stage, and scope of the innovation, along with the type of organisation and 

industry context (Tidd, 2001).  

 

2.2.1  Antecedents 

Duncan (1976) is widely acknowledged as first using the term “ambidextrous organisation” to 

create dual structures to support innovation (Andriopoulos & Lewis, 2009; Birkinshaw & 

Gibson, 2004; Turner et al., 2013). He suggested that to facilitate the initiation of innovations, 
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an organisation with high structural complexity, low formalisation, and low centralisation is 

required. However, the opposite conditions are required to facilitate the implementation of 

these innovations. Daft (1978) suggested a dual core model of organisational innovation 

based on longitudinal research of school districts identifying mechanistic structures for 

administrative innovations and organic structures for technical innovations. March (1991) 

defined the essence of exploitation as the refinement and extension of existing competencies 

and technologies, with predictable returns. The essence of exploration is experimentation 

with new alternatives, with uncertain returns. As managers compete for limited resource, a 

balance is required as too much focus on exploration can limit the speed of improving existing 

revenue streams. He indicated that if learning within an organisation increased it will improve 

the competitive advantage. Tushman and O’Reilly published a broad body of work starting in 

1996 and culminating in the book “Lead and Disrupt” (O'Reilly & Tushman, 2016). A recent 

co-citation analysis found that the most cited authors on the topic of ambidexterity are 

March, Gibson & Birkinshaw, Tushman & O’Reilly, He & Wong, and Levinthal & March (Garcia-

Lillo et al, 2016).  

 

The original definition took the position that dual cores exist within an organisation to carry 

out exploit and explore activities, and that attributes for each core represent a paradox. 

Whilst this can be seen as a challenge, as there is a tendency to align to only one side of the 

paradox, it can also fuel innovation and empower change (Andriopolulos & Lewis, 2010). It is 

proposed that working paradoxically in tandem is not only possible, but also necessary for the 

short-term survival and sustained success of a company (Smith, 2016). 

 

2.2.2  Interpretations  

Gibson & Birkinshaw (2004) described two forms of Ambidexterity: the “standard” company-

focused approach of Structural Ambidexterity and the individual-focused Contextual 

Ambidexterity. These have also been described as macro-level (Structural) and micro-level 

(Contextual) (Katou et al, 2021). This signalled a divergence away from the original definition, 

and research interpreted OA in several different ways, as summarised by Raisch et al (2009) 

in the table below:  
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OA Themes Leading authors 

Structural OA Tushman & O’Reilly, 1996; He & Wong, 2004 

Contextual OA  Gibson & Birkinshaw, 2004 

Informal Network Gulati & Puranam, 2009 

Leadership based OA Beckham, 2006; Lubatkin et al, 2006 

Environmental moderators Auh & Menguc, 2005; Jensen et al, 2006 

Organisational Moderators Atuahene-Gima, 2005; Kyriakopoulos & Moorman, 2004 

Table 2.2: Summary of OA themes (from Raisch et al, 2009) 

 

These themes are influenced by different literature streams, including organisational 

learning, technology innovation, organisational adaptation, strategic management, and 

organisation design (Raisch & Birkinshaw, 2008). Research viewing Ambidexterity through a 

HRM lens continues to develop, covering not only individual learning and development, but 

also resilience (Stokes et al, 2019). Additional terms such as ambidextrous leadership, 

ambidextrous employees, and ambidextrous knowledge management have been introduced 

(Katou et al, 2021). However, this micro-level lens moves further away from the initial 

question of how companies can survive long-term in the face of disruption and is outside the 

scope of this thesis. 

 

2.2.3  Key Debates 

Raisch, Birkinshaw, Probst & Tushman (2009), as some of the leading and most cited authors 

on Organisational Ambidexterity, proposed four central tensions and key debates relating to 

OA: 

• Differentiation vs Integration 

• Individual vs Organisational level 

• Static vs Dynamic 

• Internal vs External 

 

These key debates were derived from reviewing over a decade of published OA research 

following Tushman & O’Reilly’s 1996 paper and summarise the most important issues that 

they viewed as unexplored, ambiguous, or conceptually vague.  
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Key Debate 1: Differentiation vs Integration 

Differentiation refers to distinct separate business units dealing with explorative and 

exploitative activities, whereas integration refers to mechanisms that enable an organisation 

to address the two activities within the same organisational units. (O’Reilly & Tushman, 2004).   

This is also referred to as structural ambidexterity. There is a tendency to focus on one side 

or other of the duality of differentiation vs integration. If the organisation is fully 

differentiated, there is difficulty in creating value from executing the explorative business 

models that are created. An organisation that engages exclusively in exploration will 

ordinarily suffer from the fact that it never gains the return of its knowledge (Levinthal & 

March, 1993). Christensen (1997), in his seminal book The Innovators Dilemma, asks why 

firms fail and cites an organisation’s failure to allocate appropriate resource to exploring 

disruptive innovation. Baghai et al (1999) propose The Three Horizons to keep a continuous 

pipeline of business creation. 

 

Horizon 1 is to extend and defend core business (exploit), horizon 3 is to create viable future 

options (explore), and horizon 2 is to build emerging businesses (bridge between explore and 

exploit). They propose an appropriate allocation of resource to each horizon, each with 

differentiating management systems and metrics.  The typical approach of large international 

OEM’s is to set up new business organisational units to explore new mobility concepts outside 

of the core business teams to give them more freedom (Midler et al, 2019). However, these 

new units still tend to be under the R&D organisation and have various degrees of integration. 

The larger automotive OEM’s can afford to make significant investments – as an example 

Daimler (Mercedes) has invested one billion euros in autonomous driving (Midler et al, 2019) 

– whereas smaller OEM’s have to rely on trickle down technology from parent companies or 

other technology tie-ins. The uncertainty on the timeline to widespread adoption of electric 

vehicles and autonomous driving make it very risky to invest significant capital in horizon 3 

activities. 

 

The skill set and approach to support explorative and exploitative activities tend to be 

opposite ends of a scale. O’Reilly & Tushman (2004) contrasted the leadership criteria 

required to support each type of business: 

  



 18 

Alignment of: Exploitative Business Exploratory Business 

Strategic Intent Cost, profit Innovation, growth 

Critical tasks Operations, efficiency, incremental 

innovation 

Adaptability, new products, 

breakthrough innovation 

Competencies Operational Entrepreneurial 

Structure Formal, mechanistic Adaptive, loose 

Controls & rewards Margins, productivity Milestones, growth 

Culture Efficiency, low risk, quality, customers Risk taking, speed, flexibility, 

experimental 

Leadership role Authoritative, top down Visionary, involved 

Table 2.3: Exploitative vs exploratory leadership criteria (O'Reilly & Tushman, 2004) 

 

A recent study has identified a technological dimension where “identifying gaps in knowledge 

or market” and “internal capabilities” are mapped and assessed when considering a firm’s 

internal efficiency or future customer offering (Petro et al, 2020). This technological 

dimension is a consideration when determining the level of differentiation or integration 

required to exploit new initiatives. 

 

Whilst the vast majority of OA literature is concerned with the overall structure of the firm, 

some research is focusing on the role of the functions. The Purchasing function must firstly 

control cost management but also support innovation, resulting in conflicts and tensions. This 

evolving role requires developing skills to balance and broker internal and external needs and 

play a greater role in explorative project teams (Anderson et al, 2020). This more strategic 

role requires involvement in innovation at an early stage. Mikkelsen & Johnsen (2019) go as 

far as to propose restructuring the purchase function into an advanced sourcing group and a 

lifecycle sourcing group. This would lead to a differentiated function that is able to separate 

explore and exploit responsibilities and develop their respective skill sets relevant to the task. 

 

A body of research, summarised by the systematic review by Christofi et al (2021), looks at 

micro-level ambidexterity to describe human capital and structures in more detail. However, 

the themes remain the same as macro-level ambidexterity. Despite all these contrasting 

attributes and measures, some authors suggest reconsidering structurally separated business 

units, and instead strive to create business units capable of pursuing both exploration and 
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exploitation activities. Particularly in smaller businesses, top management has a pivotal role 

in integrating the behaviours required to process the disparate demands (Lubatkin et al, 

2006). Raisch et al (2009) suggest that the relative balance between integration and 

differentiation is likely to vary with the specific task at hand.  

The automotive industry specific approaches will be explored in this research, with the degree 

of integration explored across a range of OEM’s.  

 

Key Debate 2: Individual vs Organisational 

It has been proposed that ambidexterity can be applied at an individual level. Attributes  

required of an ambidextrous individual include taking initiative beyond the confines of their 

own jobs, multitasking, cooperation, and brokering internal linkages (Birkinshaw & Gibson, 

2004). Personal drivers can be contrastingly categorised as Discipline; well-defined process, 

clear targets, explicit roles, and Passion; personal expression and challenge (Andriopoulos & 

Lewis, 2009). Research found that individuals that had developed a broad prior work 

experience tend to be better at displaying individual ambidexterity behaviours than those 

with a narrow prior work experience. However, a gap was found between perceived personal 

ambidexterity and enacted personal ambidexterity (Bonesso et al, 2014).  

 

Talukder (2014) proposes an “Advanced Model of Innovation Adoption” based on several 

organisational, individual, and social factors. This aims at showing how an individual can 

contribute but does not include overall how a company can drive innovation adoption. 

Nevertheless, the factors are still relevant to an organisation wishing to create a supportive 

environment. Whilst individuals may well be able to spend a proportion of their time 

exploring new ideas, they are unlikely to be encouraged to develop them if it does not fit 

within the key deliverables of their business unit. A literature review by Adams et al (2006) 

identifies the importance of individual and group autonomy in the innovation process, and 

links this to the culture of the organisation. Individual ambidexterity is also used to refer to 

the effective knowledge accumulation that fosters performance, utilising knowledge 

generated through exploration and exploitation processes. In this context, it is the dual 

pursuit of novel (discovery of different skills) and complementary (further development of 

existing skills) knowledge (Schnellbacher & Heidenreich, 2020). The ability of an individual to 

act or develop themselves ambidextrously is largely linked to the organisational area they are 
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employed in. It has been proposed that incentivisation should be used to encourage 

knowledge offering as well as knowledge seeking to enhance department and organisation 

performance in both explore and exploit activities (Schnellbacher & Heidenreich, 2020). 

 

Some researchers have observed a recent trend to set up “Fab Labs” that are equipped to 

facilitate innovation and rapid prototyping of ideas, and place individuals on secondment to 

work within these Labs for a period to work on new ideas (Lô & Diochon, 2020). As well as the 

task in hand, individuals also develop their skill sets in new areas. An alternative to a full-time 

secondment is Google’s “20% time” (Schmidt & Rosenberg, 2014), where engineers can spend 

twenty percent of their time working on whatever they chose. This policy is credited with 

creating Google News and new features in Google Maps. 

 

As managers face increasingly complex situations, and have a requirement to develop internal 

talent, they also have a requirement to act ambidextrously (Mom et al, 2015). Whilst their 

study implied managers performed better with a low degree of individual ambidexterity, this 

was in a low uncertainty context. The higher the uncertainty, the higher the manager will 

benefit from ambidextrous skills. Mom et al (2015) also found tenure was an antecedent of 

ambidexterity. On the face of these findings, they are counter-intuitive to the notion of 

rotating individuals through different roles. 

 

Key Debate 3: Static vs Dynamic 

There is a time element to ambidexterity, as the balance is not always static (March, 1991). 

Organisational tension inherent between exploration and exploitation may become 

unmanageable when both are pushed to extreme limits, therefore there is a need for 

managers to reassess the tensions on a continuous basis (He & Wong, 2004). Temporal 

Ambidexterity, a dynamic element, is the changing of focus or switching of modes over time. 

This can be effective at a project level but can be problematic at an organisation level. 

Switching between modes can cause dislocation and could even destroy core organisational 

capabilities and switching too often may limit survival chances (Chen, 2017). Even when the 

organisation is static, there is still the key challenge of moving new ideas and value 

propositions from the explore state to the exploit state. As the automotive industry has long 

product development lead times, and a need to regularly introduce new models or features 
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to keep sales consistent to cover the significant capital investment, it is most likely to be static 

at an overall organisational level, although some sub-units may well display temporal 

elements. As an alternative to the entire organisation changing over time, research has 

explored ambidexterity within project portfolio management. Organisations rarely pursue 

single projects; most implement multiple projects simultaneously. These project portfolios 

can serve as facilitators for ambidexterity by focusing on existing and new initiatives at the 

same time (Petro et al, 2020). 

 

Key Debate 4: Internal vs External 

Rather than just relying on internal resource, the boundaries of a company can be extended 

by using the supply chain and partners for additional resource and capabilities. Beyond the 

traditional transactional cost argument in the make vs buy decision, outsourcing can be used 

to either free up internal resource for exploration activities or to engage the knowledge of a 

third party to support exploration activities. In Kogut & Zander’s (1992) view, technology 

transfer is a desired strategy in the growth of a firm.  They describe a “combinative capability” 

to synthesise and apply current and acquired knowledge. Exploration activities can either be 

achieved through recombination of existing capabilities or acquiring knowledge externally 

and integrating it internally. Frameworks for supporting the internal vs external decision have 

been explored by Becker & Zirpoli (2017) demonstrating a trial-and-error approach. Further 

research could build on this to provide a best practice framework.  The automotive industry 

has a long history of extended boundaries across supply chains and other organisations. How 

they take advantage of this, and to what extent they will extend the boundaries, will be 

explored in this research. 

 

Summary of key debates 

These four key debates decompose the OA concept into subdivisions that can be used as 

lenses during investigation of the concept, to then build a synoptic overview for research 

purposes. These divisions have little or no separation, but are integrated into the application 

of the concept. By applying the lenses during research, and combining both sub-divisional and 

macro views, a more comprehensive understanding can be constructed.  

The overarching question is how new ideas and knowledge are transferred from explore to 

exploit. The OA concept can only be deemed successful if the explore entity does indeed 
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create a continuous pipeline of future value propositions that can be exploited to ensure the 

long-term survival of the company. Key to this is overcoming the internal hurdles: Ismail et al 

(2014) describes the “Corporate immune system” that resists new ideas, and Stokes et al 

(2015) identify considerable individual and managerial resistance to new ideas and taking a 

‘wait and see’ approach.  

 

2.2.4 Developing areas of research 

Multiple authors (Andriopoulos & Lewis, 2010; Keupp et al, 2012; Raisch et al., 2009) point to 

a lack of longitudinal studies, suggesting a gap in research of long-term application of 

organisational models to support innovation. Tidd (2001) concludes that research on the 

management of innovation, and organisational configurations most suited to technology and 

market, has only just begun. For the automotive industry, servitisation research is only just 

developing in response to the disruptors and has already identified the need for ambidextrous 

organisations to explore new business segments (Genzlinger et al, 2020).  

 

Hoeft (April 2021) acknowledges the talent, culture, and investment challenges of meeting 

the disruptors to the automotive industry and adopts Christensen’s Innovation Dilemma. 

Stadler et al (2014) found that the issues of ensuring sufficient cooperation between units, 

and the sufficiency of only top management level integration, remain unsolved. Yu & Hang 

(2010) propose future research areas of the number and size of innovation business units, 

spin off (external) vs ambidextrous (internal) structure, and collaboration between 

incumbents & start-ups. The systematic literature review in part two of this chapter will go 

some way to building a longitudinal picture in the automotive industry, the research topic will 

aim to bring the knowledge further up to date. 

 

This section has discussed the antecedents of the OA concept and identified the four key 

debates and developing areas of research. The four key debates will be expanded on 

relating to the specific industry pertaining to the research question in the next sections and 

provide a set of lenses to undertake the research. 
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2.3 OA current state in an automotive industry context 

2.3.1 Introduction to systematic literature review 

This review will proceed with an exploration of the OA concept in the context of the 

automotive industry. This context is important in its own right and has a significant body of 

work associated with this industry. This section will give an overview of the work found in the 

systematic literature review, using the terms “organisational ambidexterity” AND 

“automotive”, as described in the introduction.  The early body of work, covered in part one, 

predominately originated from the USA or UK. In this search however, only 19% of the papers 

were from North America, with 14% from France the next highest country of (primary author) 

origin. Whilst Europe accounted for more than half of the papers, the origins were truly global, 

reflecting the nature of the automotive industry. Over half of the papers were cross sector 

surveys that included the automotive industry, with an even split of qualitative and 

quantitative approaches. Around half of the papers focused on achieving ambidexterity by 

utilising partnerships and the supply chain as an extension of resource allocation. Further 

common topics emerging from this literature search were the balance of resources, 

processes, and leadership.  

 

2.3.2 Partnerships 

When looking for partners, they must be strategically aligned (Jajja et al, 2017; Narasimhan & 

Narayanan, 2013; Prange et al, 2015), could be beyond the confines of the current industry 

(Day & Schoemaker, 2011; Kodama & Shibata, 2016), and could utilise academia-industry as 

well as public-private collaboration (Gattringer et al, 2014). Regardless of partner, a long-term 

relationship is important for building trust (Dhir & Sushil, 2017; Revilla & Knoppen, 2015; Jajja 

et al, 2017). Customers can be an important part of the innovation creation and validation 

process (Proff & Fojcik, 2015; Tuan, 2017), and act as a counterview if an organisation is overly 

centralised (Auh & Menguc, 2007; Popadiuk & Bido, 2016). This topic supports the internal vs 

external debate of when and how to use external partners as an extension of the resource of 

a company. 
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2.3.3  Balance of Resources 

Tensions across the automotive industry are between the explore activities focussed on 

product innovation and service excellence, and the exploit activities focussed on cost 

leadership and cost effectiveness (Nauhria et al, 2011; Wirtz & Zeithaml, 2018). The balance 

of resource requires the availability of knowledgeable, skilled, and creative employees which 

require supportive Human Resources systems to realise ambidexterity (Kostopoulos et al, 

2015; Popadiuk, 2011; Prange & Schlegelmilch, 2009; Un, 2010), and exploration units need 

to develop their capacity through resource brokering strategies (Hill & Birkinshaw, 2014). 

Individuals can be identified on an innovation behaviour scale (Lukes & Stephan, 2017), and 

developed by exposing to challenging work and supporting informal networks (Borzillo et al, 

2012; Brown, 2015). Informal networks should be acknowledged (Muller-Seitz & Sydow, 

2012; Smits et al, 2015).  Several authors attempt to measure ambidexterity (Chu et al, 2011; 

Kodama & Shibata, 2014; Leten et al, 2007; Popadiuk, 2011; Song & Jing, 2017). This topic is 

directly linked to the differentiation vs integration key OA debate. 

 

2.3.4 Processes 

Several papers focused on the processes that support ambidexterity (Beverland et al., 2015; 

Cole & Matsumiya, 2008; Dekkers, 2009), and in some cases restricting exploration by being 

overly constraining (Dijk et al, 2011; Hall & Johnson-Hall, 2017; Hsu et al, 2007; Magnier-

Watanabe, 2011). More radical innovations require more informal structures and processes 

(Menguc & Auh, 2010), and may be best served by the creation of independent exploratory 

units (Mahmoud-Jouini & Charue-Duboc, 2008; Manzini et al, 2012). The key challenge is then 

to reintegrate back into the main organisation (Lenfle, 2008). This topic links into the static vs 

dynamic debate, especially the ability to transfer new value propositions from explore to 

exploit states. 

 

2.3.5  Leadership 

Transformational leadership from the CEO has been regularly identified as being positively 

associated with innovation culture and organisational learning, which support a balance of 

exploration and exploitation activities (Oke et al, 2009; Sattayaraksa & Boon-itt, 2014, 2016). 
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The identification of such leaders on a MEL (Manager, Entrepreneur, Leader) scale, as well as 

their development, has been explored (Bushe & Marshak, 2016; Dover & Dierk, 2010; Dover 

& Dierk, 2012). Overcoming the risk of middle managers as a filter to strategy has been 

identified as a key task (O'Shannassy, 2014), as well as matching the strategy to the type of 

innovation (Enkel & Bader, 2012; Kristiansen & Gertsen, 2014). This is an overarching topic 

and follows the notion that the culture of a company is set from the top, and all initiatives 

need executive support to succeed.  

 

These common topics have been identified within the body of automotive industry related 

OA literature, as a result of a systematic literature review using the search terms 

“ambidextrous organisation” and “automotive” for recent peer-reviewed journal articles. 

They can be directly correlated to the four key debates from the wider OA literature as 

identified earlier. This research aims to build on these insights, using the four key debates, to 

expand the OA concept applied to the automotive industry.  

 

2.4 Exploration in the automotive industry  

This section will look at the how the nature of R&D has changed over the last century, and 

the current landscape of innovation management in the automotive industry.  In 1851, The 

Crystal Palace Exhibition hosted 17,062 exhibitors from 40 countries. It was the largest 

enclosed space on earth and welcomed six million visitors (three times the population of 

London at that time). In 1876, the American Centennial Exhibition in Philadelphia hosted 

30,864 exhibitors from 35 countries, and ten million visitors. These were the first in a series 

of world fairs, and showcased innovations such as Alexander Graham Bell’s first telephone. 

Only 15% of these exhibits were patented, suggesting the majority of innovation occurred 

outside of the patent system (Moser, 2013). A modern equivalent is the annual Consumer 

Electronics Show (CES) in Las Vegas, hosting 4,500 exhibitors and 180,000 attendees plus wide 

global media coverage. The automotive industry is putting increasing emphasis on CES as a 

preference to traditional car shows to demonstrate new technology. 

 

The Great Depression of the 1930’s put tremendous stress on research funding due to limited 

ability to raise finance. Only the financially strongest of companies could continue to fund 
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R&D programmes (Nanda & Nicholas, 2014). Research Universities relied on private 

philanthropic foundations for funding. During this period, there was significant debate about 

what role the federal government could and should play in supporting research (Schuelke-

Leech & Leech, 2018). 

 

World War II was a catalyst for a new emphasis on innovation. Notable examples include the 

jet engine, radar, superglue, medical penicillin, and the ballpoint pen. In the UK, Bletchley 

Park developed Alan Turing’s vision for a Universal Machine into the first electronic 

computers, tasked with code deciphering (Severance, 2012). At the end of the war, U. S. 

President Roosevelt commissioned the Vannevar Bush report “Science: the endless frontier” 

which became the cornerstone of US post-war policy towards science and innovation. A 

decentralised approach was advocated to use federal funding to stimulate R&D in academia 

and industry, which characterised the U.S. innovation system for the next 40 years. By the 

1950’s, the government was the primary source of funding for R&D.  

 

In addition, servicemen with scientific talent were eligible for scholarships to pursue 

advanced degrees, creating a pipeline of talent and significantly increasing the role of 

universities in the innovation system. In a relatively short time frame, nearly 25% of the 

American population obtained college degrees, compared to 5% in the rest of the world 

(Harris, 2010). Only in the mid-1980’s did the next phase of primarily industry funded R&D 

emerge. Inspired by the expanded pool of knowledge available, industrial firms increased the 

resources devoted to R&D. There was an expansion of corporate R&D labs, both formed pre-

war (Bell Laboratories, General Electric, DuPont) and new (IBM’s T.J Watson lab, RCA’s Sarnoff 

lab, Xerox Parc lab). Significant scientific achievements were commercialised directly from 

these labs, and the parent companies saw sizeable returns on their investment and achieved 

dominant positions in their sectors. This was the golden age for internal R&D – corporate labs 

were working at the cutting edge of scientific research and commercialisation profits created 

economies of scale and deep vertical integration (Chesbrough, 2003).  

 

The automotive industry has the third highest patent filing activity from twelve major 

technology sectors, after telecommunications and computing (Trautrims et al, 2017). Patents 

pose a standoff between the social benefits from stronger incentives for invention, and losses 
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in consumer welfare as a result of monopoly pricing. In 1474, the Venetian Republic began to 

offer exclusive rights to inventors and entrepreneurs who had invented or brought new 

technologies to Venice. This method of attracting skills was copied by other European 

countries. In 1623, Britain transferred the right of granting monopolies from King James I to 

Parliament, a shift that played a role in the first Industrial Revolution. In 1790, U.S. Congress 

passed an act to “promote the progress of science and the useful arts by securing for limited 

times to authors and inventors the exclusive right to their respective writings and 

discoveries”. Only 15% of innovation exhibits at the 1851 Crystal Palace Exhibition were 

patented, an indication of the drawn-out and expensive process. In 1846, Elias Howe was 

issued a sewing machine patent that he then extracted a licence fee from other manufactures 

via litigation rather than commercialising the technology himself.  

 

In the absence of other exploration metrics, patent counts have become a common measure 

of innovation. Patent data may fail to capture innovation that occurs outside the patent 

system or where measures such as secrecy and speed to market are used to protect 

intellectual property.  It is widely argued that patent policy may discourage innovation 

(Moser, 2013; Sweet & Eterovic, 2019). Measuring the quantity of patents is often used as an 

indicator of how innovative a company is, regardless of the quality or significance of these 

patents (Yun et al, 2018). It has even been argued to use patents in the sourcing strategy 

(Trautrims et al, 2018).  Conversely, some results suggest there may actually be an inverse 

relationship between patent indicators and innovation output measures/business 

performance (Roper & Hewitt-Dundas, 2015). Despite studies stressing the disadvantages of 

co-patenting, companies have learnt how to deal with joint patenting and their reluctance to 

co-own patents has gradually decreased. An analysis showed 16% of VW’s patents were co-

owned, although 11% were with a subsidiary or supplier. This was typical of other automotive 

companies analysed. This low figure of only 5% of total patents that are co-owned with a non-

formalised relationship indicate that open collaboration is either not in evidence or not 

leading to patenting IP (Agostini & Caviggioli, 2015).   

 

A further extreme is Tesla open sourcing over 360 of its patents to support wider innovation 

and adoption of battery electric powertrains (tesla.com, 2014). It has been claimed that the 

nineteenth century vision that subdivided worked intellectual property law into discrete and 
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mutually exclusive compartments for industry has irretrievably broken down (Kronz, 1983). 

The patent system may work well for the pharmaceutical industry, where cost of R&D is 

significant but cost of manufacture relatively small and therefore only a trivial barrier to 

copying, but dispute resolution is very expensive and disadvantageous to complex 

technologies. Alternative proposals such as voluntary patent pools or innovation warrants 

have been made to aid rapid innovation diffusion and protection for risky investments in 

innovation (Kingston, 2001).  The ownership of IP remains a significant consideration when 

beginning collaborative innovation initiatives. 

 

Chesbrough (2003) identifies tensions between Research and Development, as shown in the 

table below: 

Research Organisation Development Organisation 

 Cost centre Profit Centre   

Discovery – Why? Execution – How? 

Hard to predict Hit targets 

Hard to schedule Hit schedules 

Create possibilities Minimise risk 

Identify problems and how to think about them Solve problems within constraints  

 Table 2.4: Tensions between Research and Development (Chesbrough, 2003) 

 

These tensions are very similar to those identified by O’Reilly & Tushman (2004) between 

explore and exploit businesses and have led to a move away from the corporate R&D closed 

innovation model. Trends that have eroded the effectiveness of this model include the 

increased availability and mobility of skilled workers, and the venture capital market making 

funding accessible for start-up enterprises ($155 Bn invested globally in 2017 according to 

KPMG). The stock market seems to favour the outsourcing of R&D by placing more 

shareholder value on making venture investments and doing acquisitions than holding an 

internal portfolio of innovation.  

 

In a move away from the 1980’s focus on Quality, Cost and Time that favoured one-shot 

solutions developed for a single project, Beaume et al observed an Innovation Life Cycle 
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Management process consisting of exploration, contextualisation, development, or 

deployment phases. “In the context of the automotive industry, innovation management 

does not consist of a linear process which begins with ‘research’ and ends with ‘development’, 

but an interplay between product development projects and knowledge activities that brings 

richness as well as complexity to the process” (Beaume et al, 2009, p. 171-172).  

 

Open Innovation is defined as “the use of purposive inflows and outflows of knowledge to 

accelerate internal innovation and expand the markets for external use of innovation” 

(Chesbrough, 2003). Gasman et al (2010) observe the trend of moving away from “Stage gate” 

processes to a “Probe & Learn” methodology for innovation management. “Effective open 

strategy will balance value capture and value creation, instead of losing sight of value capture 

during innovation” (Chesbrough & Appleyard, 2017, p58). Knowledge creation through open 

innovation leads to establishing an ecosystem with a consensus of standards. Proctor & 

Gamble are a good example of creating porous boundaries, appointing a director of external 

innovation, and targeting 50% of innovation from external sources. Their model is based on 

having 8,600 scientists working directly for them but tapping into the global pool of 1.5 million 

scientists (Chesbrough, 2003).  

 

There is evidence that Open Innovation can support the automotive industry at a time of 

significant disruption (autonomous driving, connectivity, electrification, servitisation) (Peters 

et al, 2016), and widespread adoption across the smaller automotive companies (Ramirez-

Portilla et al, 2017).  A new skill set of disseminative as well as absorptive capability is required 

for successful knowledge transfer between alliance partners, although only original context 

is required (Schulze et al, 2014). Trott & Hartmann (2009) criticise the Open Innovation model 

as “old wine in new bottles” signposting previous research around each of the key features of 

the model. Interpreting the model as a dichotomy does not reflect the real-world application 

where a combination of open and closed innovation is often deployed. They also claim that 

Open Innovation is being treated as a panacea, whereas more credit should be given to 

executives who treat the model as a framework to be adapted according to situation and 

need.  
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The ‘paradox of openness’ is that opening up to outside sources of knowledge to innovate 

may weaken the firm’s power to capture rents from that knowledge. Spill over Prevention 

indicates firms engaged in outside collaboration favour the use of patents as a means of 

reducing spill over of valuable knowledge to external partners. Organisational Openness 

indicates firms engaged in external collaboration are less likely to use patents. Leading firms 

are more vulnerable to unintended knowledge spill overs as compared to laggards, and 

consequently there is evidence that patenting due to openness is higher for leaders. Laggards, 

with incremental innovation and little proprietary technology may be less willing to patent 

because it makes them less attractive to partner with (Arora et al, 2016).  

 

Cano-Kollman et al (2018) observed that innovation leaders and laggards follow different 

innovation strategies. Leaders go it alone leveraging internal capability and closed innovation 

frameworks, but laggards that are motivated to catch up are more likely to form coalitions 

leveraging alliances and open innovation. An example is Toyota leading the market in hybrid 

powertrain technology, and the 2006-2011 Global Hybrid Alliance (General Motors, Daimler, 

Chrysler, BMW) created to spread the cost and share the risk of developing their own hybrid 

technology. Even if companies chose not to execute the outcome, it does not mean the 

alliance is a failure. Whilst the partners’ motives may converge to form an alliance, the 

outcomes diverge with different takeaways for each partner. 

 

Ciravengna (2012) identified open innovation alliances forming cross-sector to respond to the 

electrification disruption: Bosch (German) + Samsung (Korean) + SAIC (Chinese), Daimler 

(automotive) + Evonik (energy), BMW (automotive) + Siemens (electronics) all working on 

battery technology. The boundaries of Open Innovation can extend beyond established 

industry: BMW have opened a “Customer Innovation Lab” to the general public and a “Virtual 

Innovation Agency” to start-ups to submit ideas. There remain major inter-firm differences in 

terms of how open innovation is successfully managed.  

 

Ili et al (2010) found that, despite technology trends and the threat of disruption, the 

automotive industry showed a strong preference for closed innovation. Assessing against six 

key fields, their survey found an overwhelming bias for the traditional framework. Whilst the 

industry has customers and suppliers as triggers for innovation, they appear to be closed to 
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start-ups, academia, and other industries as sources. The Peter Drucker quote “the greatest 

danger in times of turbulence is not the turbulence itself but acting with yesterday’s logic” 

appears as relevant as ever, and describes the crux of a fixed mindset. 

 

Fiat created their own innovation lab, Centro Richerche (CRF), in 1978 at the height of the 

golden age of internal research labs. During the recession of the early 1990’s, rather than 

reducing staff due to funding cuts from Fiat, CRF instead sought external funds and grants to 

maintain activities. In 1994, Fiat group sold patents on diesel direct injection technology 

developed by CRF to Bosch for around $14Mi as they could not exploit the technology 

themselves. Bosch went on to create billions in revenue from common rail diesel technology 

(Minin et al, 2010). This successful pivot, at a time of turbulence, resulted in Open Innovation 

creating revenue from a technology that may otherwise have sat on a shelf. CRF continues to 

have a staff of around 1,000 and an annual revenue in excess of $120 Million.  

 

Big companies continue to have huge annual R&D budgets, as shown in the figure below: 

  Table 2.5: Top 20 R&D budgets (2018, statista.com) 
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Automotive companies account for 6 of the top 20, and additionally Alphabet and Apple are 

known to be spending a significant amount of their R&D budget on self-driving car technology. 

Alphabet created Google X so the core business would not repress its broader and bolder 

initiatives. One notable outcome of Google X is its self-driving car technology, started in 2009, 

it has now been spun out into Waymo as a separate subsidiary in 2016. Waymo is currently 

acknowledged as the leader in autonomous technology with over 20 million miles driven on 

public roads (waymo.com, 2021) and public trials.  

  

Whilst there is a continuing role for internal R&D, there is an increasing trend for the role of 

Governments and public funding. InnovateUK, a public body funded by the government, 

awards $650Mi annually to match fund industry R&D and create partnerships between SME’s, 

academia and established companies. A network of “Catapults” has been created to connect 

industry with research and academia and help develop and exploit innovation in a number of 

fields (gov.uk, 2021). In America, the Department of Energy set up U.S. DRIVE as a pre-

competitive technical information exchange partnering with the major US car companies as 

well as energy and utility companies. Harris (2010) warns that most state governments in the 

U.S. do not have a sharp focus on R&D since the federal role has been dominant for so long, 

even though policy setting has become victim of disregarding policies after elections because 

of philosophical difference between rival parties. In the UK, there is a push to decentralisation 

with 38 Local Enterprise Partnerships tasked with defining Strategic Economic Plans at a local 

level.   

 

Policy decisions tend to be negotiated in multi-actor arenas and related networks which may 

stretch over multi-level politico-administrative systems, with negotiating actors having 

different responsibilities and pursuing different interests (Kuhlmann, 2001). Since the 1980’s, 

Science, Technology and Innovation policy has focussed on building links, clusters and 

networks, and on stimulating learning between elements in the systems, and enabling 

entrepreneurship (Schot & Steinmueller, 2018). A significant amount of work has established 

that entrepreneurial activity has important social implications, resulting in policy decisions 

centring on the idea that governments seeking to stimulate their economies should reduce 

entrepreneurship constraints. Entrepreneurship is a characteristic of human action and can 

be found anywhere at any point in time. What matters are the rules of the game dictating the 



 33 

ultimate effect of entrepreneurship on the economy via the allocation of resources (Minniti, 

2008). Typically, the private sector demands greater returns before they are willing to invest, 

which is balanced by the government’s foundation role in managing risk through policy, 

regulation and funding (Schuelke-Leech & Leech, 2018).  

 

Although Universities are well placed to create new technology, they have a poor track record 

of commercialising. Studies show 75% of university inventions remain unlicensed (and 

potentially remain on the shelf benefiting no one), and only 2% go to university start-ups. This 

is despite Stanford University research that shows the economic value of start-ups is worth 

six times the value of licences to business. Factors contributing to the lack of success for 

university start-ups include business opportunity recognition, a strong Technology Transfer 

Office, proof-of-concept development for commercialisation, and access to second 

generation entrepreneurs (Swamidass, 2013). Regardless of origin, start-ups tend to suffer 

high failure rates – about one-third of Western European start-ups do not survive to their 

second year, despite a rapid increase in incubators design to support early-stage start-ups 

(van Weele et al, 2018). 

 

Although explicit and codified knowledge is easily communicated from one actor to another, 

tacit knowledge is difficult to codify and express and requires observation, participation and 

socialisation for efficient transfer. The Triple Helix model has emerged to describe the 

constructed network of government-industry-academia relationship, giving firms access to 

new knowledge and improving regional collaboration (Elvekoket al, 2018). The sources of 

innovation in a Triple Helix configuration are no longer synchronised a priori. They do not fit 

together in a pre-given order, but generate puzzles for participants, analysts and policy 

makers to solve. This network of relations generates a reflexive sub-dynamic of intentions, 

strategies, and projects that add additional value by reorganising and harmonising 

continuously the underlying infrastructure to achieve at least an approximation of the goals. 

Systems can be expected to remain in transition and do not need to correspond to a product 

lifecycle, although co-evolution may lead to stabilisation along a trajectory.  

 

Academia takes on the third mission of economic development, in addition to research and 

teaching (Etzkowitz & Leydesdorff, 2000). The principal benefits of this network include risk 
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sharing, access to new markets and technologies, pooling complementary skills, safeguarding 

IP rights when complete or contingent contracts are not possible, and acting as a key method 

of obtaining access to external knowledge (Pittway et al, 2004). This model evolves from the 

“endless frontier” of basic research funded as an end to itself, with only long-term practical 

results expected, to an “endless transition” in which basic research is linked to utilisation 

through a series of intermediate process, often stimulated by government (Callon, 1998). 

There is good evidence of Academia (source of knowledge) and Industry (route to market) 

cooperation, with government providing a framework for stable interactions and access to 

public funding, creating new tradable products of international significance through 

knowledge and technology transfer, and thus creating wealth and employment. However, 

there are obstacles to overcome such as unresolved conflicts of interest, a lack of resources, 

bureaucratic hurdles relating to aspects of policymaking, and a lack of focus and support on 

micro-level activities (Farinha et al, 2014; Sarpong et al, 2017). A comparison of USA and China 

shows that China’s innovation system is directly driven by government intervention policies, 

whereas the US innovation system is driven by market forces indirectly influenced by 

government policies and programmes. Both regions provide grants, loans and tax incentives 

to support SME’s (Wonglimpiyarat & Khaemansunun, 2015). There is a debate to add Society 

as a fourth helix, but defining what ‘society’ means in this context is problematic (Rieu, 2014). 

A good example of a successful triple helix outcome is the vehicle battery manufacturer 

Hyperbat that was created from a research consortium involving government funded 

research bodies (National Composite Centre, Advanced Propulsion Centre), academia 

(Coventry University, Warwick University), SME’s (Productiv, MCT ReMan) and large 

companies (Aston Martin, Unipart, and Williams Engineering) as a route to market 

 

The following factors have been suggested as contributing to innovative success (Hausman 

& Johnston, 2014): 

1) Funding 
2) Education 
3) Speed of adoption 
4) Protection of Intellectual Property 
5) Management Issues 
6) Better Metrics 
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The first three are addressed by the triple helix model, which brings government, industry 

and academia together to provide matched funding to accelerate the route to market for 

applied research. The protection of IP remains a topic for debate – for leaders it can provide 

protection for R&D investment, for laggards it can be a barrier to open innovation and 

iterative innovation. As long as market capitalisation value is defined by the latest quarterly 

results, large firms will always struggle to bring to market disruptive innovation or new 

business models, calling for alternative metrics that support explore activities as a long-term 

bet. Management will remain the biggest issue, as it requires vision from the top to strive for 

new ground. If the company is doing well then why change, and if the company is doing badly 

it can be preoccupied with stemming the losses. Ambidexterity and innovation have been 

long-standing issues in international business, and still remain highly relevant (Liu et al, 2021) 

 

2.5 Exploitation in the automotive industry 

This section will review how the automotive industry exploits its profit pools in capital 

intensive mass manufacturing, primarily through lean principles.  

 

In 1887 Panhard et Levassor, a machine tool company based in Paris, negotiated a license to 

build a basic chassis and engine derived from the Daimler “high speed engine” and Benz 

“Patent-Motorwagen” (as driven by Bertha Benz in 1888 in the first public car journey). By 

the early 1890’s they had become the world’s leading car company, producing several 

hundred cars a year (Womack et al, 2007). They commissioned each car directly with the 

client, and they were hand built by skilled craftspeople in the tradition of craft production 

common in the pre-industrialised world (Industry 1.0). The Honourable Evelyn Henry Ellis 

commissioned his in 1894, and the following year drove it back to London becoming the first 

person to drive an automobile in the UK covering the journey at an average of nearly 10mph, 

significantly exceeding the speed limit of 4mph at the time. Within twenty years, there were 

hundreds of companies across Western Europe and North America producing cars in small 

volumes using craft techniques (Womack et al, 2007). Custom automotive coachbuilding 

stemmed from the earlier luxury horse drawn carriage industry, reaching its apex in the late 

1920’s (Sonfield, 1996). However, costs of this method were very high, and each car was 

effectively a prototype meaning consistency and reliability were elusive.   
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It was only twenty years later in 1908, with the introduction of the Model T Ford, that mass 

production brought significant efficiency improvements to the industry. Henry Ford took the 

ideas of Frederick Taylor’s “Principle of Scientific Management” that signified the start of the 

second industrial revolution, and applied them to significantly increasing volume (Yin et al, 

2018). The moving production line enabled by the key developments of interchangeable 

parts, standardised work patterns and moving the car past stationary workers, brought the 

cycle time to produce a Model T down from 514 minutes to just 1.2 minutes. By the time the 

Model T reached peak production volume of 2 million identical vehicles per year in the early 

1920’s the cost to the consumer had been reduced by two thirds (Womack et al, 2007).  

 

General Motors, founded by William Durant in 1908, had an initial strategy of building a 

variety of moderately priced cars. After nearly collapsing during the post war depression in 

the 1920’s, Alfred Sloan proposed a comprehensive multi-car strategy with “a car for every 

price and purpose” and compete on quality not price. He created six interdivisional 

committees in 1923 to coordinate purchasing, technical development, sales, and 

manufacturing, and hence creating the classic functional based organisational structure. By 

1925, GM produced over 130 body styles compared to 9 from Ford. The third major US 

manufacturer, Chrysler, was founded in 1925 and used advanced engineering and innovative 

technology to compete with Ford and GM. Unlike Ford which strived to vertically integrate as 

much of its value chain as possible, Chrysler relied heavily on external suppliers (Marx, 2016). 

By 1955, more than 7 million cars were sold in the U.S. and 95% of sales came from the “big 

three” – Ford, GM, and Chrysler. Mass production was commonplace, and the U.S. car 

companies dominated the world automotive market. This also marked the turning point 

where Europe started to catch up. VW, Renault and Fiat developed their own mass 

manufacturing processes and began producing in numbers comparable to the U.S. big three. 

They offered compact, economic cars and sporty, fun to drive cars to exploit different 

customer needs than the U.S. large, comfortable cars and pickup trucks.  

 

In Japan, Toyota began moving from building trucks to producing cars. In 1950, it had 

produced 2,685 cars in its thirteen years compared to Ford producing 7,000 in a single day. 

Over the next couple of decades, Taiichi Ohno perfected the Toyota Production System to 
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reduce waste and increase quality through continuous improvement processes. Through 

reducing rework by problem solving at source and organising a collaborative supply chain to 

deliver just-in-time, they were able to react quickly to changing consumer demands and 

deliver reliable vehicles. When the oil crisis hit America in 1973, Toyota was well placed to 

take advantage of the move to fuel-efficient vehicles. Ohno codified this development in the 

Japanese publication The Toyota Production system in 1978. In the U.S. the seminal book “The 

machine that changed the world” (Womack et al, 2007) was the result of a multi-million dollar 

industry-sponsored research program led by MIT to transfer learning from the Toyota 

Production System to American companies. In the UK, the government set up the Innovation 

Forum in partnership with industry to create “master engineers” and a “common approach 

toolkit” (Herron & Hicks, 2008). Both initiatives highlighted the geographical, educational, 

cultural, societal, and historic barriers, as well as mismatches in strategic thinking, as barriers 

to implementing the Toyota Production System in the West.  

 

Closely linked to the Toyota Production System is Lean manufacturing. Basic principles of Lean 

– waste reduction – can be traced back to 12th century Arsenale di Venezia state naval 

shipyard. It was the largest pre-industrial revolution manufacturing complex in Europe, and 

used novel approaches to shipbuilding to reduce the time to build a hull. Key principles from 

Lean are still applied today to improve efficiency in automotive manufacturing. Tools such as 

Value Stream Mapping have shown efficiency improvements of 7% using a pull process 

(Andrade et al, 2016), and applying lean principles can increase production per day by up to 

50% (Swarnaker & Vinodh, 2016). In 1954, Americans Joseph Juran & Edwards Deming helped 

Japan rebuild its industry. Juran was an engineer who focussed on quality management and 

applied the Pareto principle. Deming was a statistician who taught statistical process control 

to remove waste. His work developed into the Total Quality Management (TQM) system 

(Scott & Walton, 2010). An evolution of TQM is Six Sigma, developed at Motorola in 1987 

followed by a well-publicised implementation at General Electric (Schroeder et al, 2008). Agile 

methodologies, developed to rapidly build software code in the tech industry (Sutherland, 

2014), has been applied to manufacturing to use flexible technology, qualified and trained 

human resources, and shared information to quickly respond to changes in customer need 

and volume (Yusuf, 1999). Some studies identify a measurable separation between Lean and 

Agile (Qamar & Hall, 2018), others propose a hybrid Lean-Agile approach to drive efficiency 
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(Elmoselhy, 2013). Industry 3.0, with the advent of the first programmable logic controller 

(PLC) in 1969, resulted in widespread adoption of automation and the use of robots further 

driving efficiency. Flexible manufacturing systems are an integrated, computer-controlled 

complex of automated material handling and computer numerically controlled machine tools 

that can simultaneously process batches of parts (Yin et al, 2018).  

 

In 1992, Toyota introduced a new organisational structure to support Concurrent Technology 

Transfer, reducing engineering costs by 30% from what was already an efficient system. Most 

other automotive companies had recognised the benefits and developed wide ranging system 

and platform sharing strategies (Cusumano & Nobeoka, 1998). A leading example is the 

sharing of structure and systems across the Volkswagen brands – the MQB (modular 

transverse toolkit) platform underpins the VW Golf, Audi A3, Skoda Octavia and Seat Ibiza 

(VW annual report, 2012). 

 

Industry 4.0 is a term coined at the Hannover fair in 2011 from a report by the German 

government aiming to maintain its strong competitiveness in manufacturing industries 

(Henning et al, 2013). The fourth industrial revolution builds on digital technologies to lead a 

paradigm shift in business, involves transforming entire systems, and has an exponential 

rather than linear pace (Schwab, 2016).  This transformation is based on the building blocks 

of nine technology trends – autonomous robots, simulation, horizontal and vertical system 

integration, Internet of Things, cloud-based computing, additive manufacturing, augmented 

reality, and big data analytics (Kupper et al, 2016). Mass Customisation is also a feature, taking 

the latest technology to organise manufacturing systems to respond to individual customer 

requirements (Yin et al, 2018). The improvement of sequencing, to improve buffering and 

support customisation, is a feature of the additional technologies available over and above 

the previous industrial revolution (Bysko et al, 2018). The capturing and processing of large 

amounts of data is a key element of Industry 4.0 (Shum et al, 2020). This latest step forward 

in embracing Industrial Digitalisation Technologies (IDT) is only just being explored, with a 

vision of both increasing productivity and reducing CO2 emissions.  
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2.6 Insights from across the automotive industry on the OA current state 

This section will illustrate the concept of OA with examples from the automotive industry, 

and the insights gained in the body of research identified in the systematic literature review. 

These case studies look at how OA has been applied in various companies across the 

automotive industry.   

 

Fiat had reached a level of R&D outsourcing of 85% by value by the end of the 1990’s (Becker 

& Zirpoli, 2017). For the components and systems, it outsourced, Fiat did not have an internal 

design capability but only engineers responsible for dealing with the suppliers. This led to 

losing component specific knowledge, and not meeting cost, time and quality expectations. 

One manager explained “we realised you cannot integrate components you know little about. 

If you have never designed a component or a system it will be very difficult to understand the 

subtle interactions with the rest of the vehicle” (Becker & Zirpoli, 2017, p.29). A solution was 

attempted in 2005 by first prioritising the systems that influenced the attributes most valued 

by customers, and then considered the interdependencies of any given system with the rest 

of the vehicle. However, Fiat realised they still didn’t have the resources to develop all of 

these prioritised systems internally, so distinguished development projects into first type 

(“template”) and second type (“derivative”). First type projects were kept in house to focus 

on learning about key technology and interdependencies with the rest of the product, whilst 

second type were outsourced to keep internal R&D resource focussed on explore and using 

suppliers/partners to exploit. This new logic for assigning resource held the key to 

economising on the overall amount of resources invested and accelerated the time to market. 

 

Chery Automotive has benefited from an ambidextrous internationalisation strategy (Prange, 

2012). Founded in 1997, they developed their R&D capability both internally and through 

external collaboration with established automotive manufacturers (Chrysler) and 

independent design companies (Pininfarina). This allowed Chery to scale quickly. A 

combination of innovations, using internal and external resource, and a focus on cost have 

contributed to Chery’s success. This follows a similar template to Fiat in developing internal 

competence supplemented by external resource, although there are no more details of how 

the work split was decided. A study of JAC Motors and Chang’an Motors, amongst other 

Chinese companies, observed that Chinese R&D centres were being set up in Europe with the 
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dual aim of using experienced designers and engineers to develop products, as well as training 

their own staff (Di Minin & Zhang, 2010). One interviewee was quoted as stating “the biggest 

achievement for us is the training of our own R&D talent” (Di Minin & Zhang, 2010, p. 442). 

Close cooperation with local partners owning resources is the best way to overcome 

deficiencies and identified as more effective than acquisition in the home region. The authors 

noted a trend towards increasing the R&D workload from the home location as they seek to 

maximise the technology transfer from their European outposts. Longer term, the outposts 

could become market gatekeepers as the companies look to increase their international sales. 

This use of organisational ambidexterity to explore new technology also has the express aim 

of transferring knowledge. This also mirrors the strategy of many European automotive 

companies setting up R&D offices in California to be close to the trends being created in 

Silicon Valley (Herhausen, 2016).  

 

AB Volvo pushed for globalisation through a series of acquisitions and mergers (Vahlne & 

Jonsson, 2017). After selling the Volvo Car Corporation to Ford in 1999, AB Volvo focussed on 

its truck business by acquiring Mack Trucks, Renault Trucks and Nissan Diesel to establish a 

global sales footprint. Following this period of exploration, it moved to exploitation by 

deploying cost cutting exercises such as reducing the number of engine families from eighteen 

to two.  The authors state that in spite of efforts of Group management to push for 

improvements in exploitation, change was slow. This example of dynamic ambidexterity 

appears to be more successful in exploring globalisation than it has been in exploiting cost 

efficiencies, and it has been slow to move between modes. 

 

Volvo Cars, under the ownership of Ford, developed its R&D processes to use a classic stage 

gate system and exploit sub systems and platforms across different car models (Elmquist, 

2007). Some systems were even shared by Jaguar and Aston Martin (also owned by Ford at 

the time). In an effort to balance this structure, Volvo set up an independent project team to 

explore new technologies and trends to create a concept car in 2004. The team had a budget 

and a time frame, but very few other constraints and little intervention by the steering 

committee. Despite successfully creating a production-ready concept, and individuals stated 

they had developed their own knowledge and capabilities, the case study showed the 

organisation failed to exploit the knowledge created in the concept car project. One team 
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member stated “if you put people together, with a different perspective, then you get a better 

understanding for a diverse customer base and you will build better cars for more diverse 

customers” (Elmquist, 2007, p.7). One reason identified for the lack of transfer was the project 

team initially created distance between the organisation and the project to protect the 

creative freedom, however this created a lack of engagement when it came to transferring 

knowledge back into the organisation. It was the same people they had bypassed earlier that 

they had to work with later. Also, as there is no formal way of evaluating concept car projects, 

there is no process to re-integrate the knowledge. This is a powerful example of the risks of 

creating an independent organisation to explore without the process or other enablers to 

reintegrate and exploit the learning. 

 

A further case study of Volvo cars also looks at the development of concept work which are 

often performed as islands of innovation, as well as a satellite concept studio in California 

(Backman et al, 2007). This study identifies three formal processes that control the input into 

a new product before the start of the stage-gate process. They identify that technology-driven 

concepts find their way into a concept phase easier than service concepts, which are seldom 

addressed in these product cycle plan feeder forums. The business evaluation process 

consists of a ten-step process which is then put before three separate committees before final 

approval. Many customer-driven concepts fail during the input processes, with one exception 

identified that became high profile due in part to being led by a well-renowned project leader. 

One manager described the situation “you can serve the organisation good business solutions 

on a silver platter, but when it comes from the wrong direction nobody listens” (Backman et 

al, 2007, p.24). The authors offer that the voice of efficiency is stronger than the one of 

creativity, and suggest that more flexible approaches should be taken to define the 

conceptualisation and contextualisation of new ideas. Having generated the initial 

innovations, further resource allocation is required to assess their potential for exploitation. 

 

BMW acquired the Rolls-Royce brand in 1998, and established Rolls-Royce Motor Cars Ltd as 

a separate unit with its own strategy, finance, marketing and sales functions (Raisch, 2008). 

Leverage from the parent group is demonstrated by the sharing of 15% of components and 

production assets, but being set up as an independent organisational unit allowed it to 

explore new technologies to compete in the upper luxury segment. According to the former 
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CEO “we benefit from BMW’s know-how and resources, but do not use BMW engines or 

visible parts. Rolls-Royce is a national monument – all major activities have to happen in 

England to preserve our distinctive image and character” (Raisch, 2008, p.495). This strategy 

is contrasted with the MINI brand, which BMW acquired in the same time period. Product 

development is the responsibility of BMW R&D and its existing network of suppliers. Only the 

marketing is independent, allowing the brand to appeal to a new customer segment. A MINI 

project manager explained “we are a pure marketing organisation, but one with a strong 

business focus. The MINI brand enjoys extensive freedom in defining its brand appearance, 

sales prices and volumes” (Raisch, 2008, p.500). However, another project manager stated 

that “as MINI’s R&D is fully integrated into BMW, there are very few truly ground-breaking 

changes emerging from within the organisation” (Raisch, 2008, p.500). Using a combination 

of structural separation and parallel structures, both sub-brands have become very successful 

in their respective segments. The researchers suggest that additional learning processes occur 

at the intersection of the exploitative and explorative units.  

 

Nissan uses Hoshin kanri, which translates as policy management, as an organisation wide 

business process (Witcher et al, 2008). An element of this is the Top Executive Audit, which 

involves auditing how the business methodologies and philosophies in daily work are 

managed to ensure objectives are met on time. Once the operating system is under control, 

improvement can be made through kaizen or gradual small improvements. Whilst the authors 

argue that this system of control contributed to the recovery of Nissan following the East 

Asian financial crisis in the 1990’s, others have argued that this and other Total Quality 

Management (TQM) systems focus resource on exploitation activities, and restrain 

exploration (Benner & Tushman, 2002). Whilst this level of process control is effective in 

production environments, a separate organisation outside of this framework is beneficial to 

explore new innovations. 

 

A study across nine automotive manufacturers tracked how a number of innovative features 

were managed (Maniak et al., 2014). It identified that the majority of companies had created 

specialised advanced engineering units during the 2000’s, separate from the main product 

development organisation, specifically to manage early stage innovations. Most were part of 

the R&D division, and usually results from restructuring previous research divisions. The 
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mission starts at applied research and ends with the integration of the innovations being 

integrated into a vehicle program. A project based approached is used to evaluate innovations 

through a small number of gateways to assess viability, cost and customer benefit. Shared 

governance is used to engage senior managers of product programmes and of other functions 

– the study identified top management support as highly important for the success of the 

process. Also of high importance was the partitioning of the advance engineering unit to the 

rest of the organisation and the strength of the people.  The partitioning, formal or informal, 

can lead to tension. One company stated that the advanced unit was responsible for all 

exploratory projects except for engine related initiatives. Formalising the responsibilities 

reduced the risk of inter-function competition.  

 

The people element is important that project managers have sufficient skills and standing 

within the company to be able to put forward compelling cases, some managers then 

accompany their future through the delivery process. This network of managers engaged in 

the process can support transfer of learning onto other vehicle programs (that is deployment 

of ideas on multiple rather than single programs). This application of structural ambidexterity 

necessitates specific coordination mechanisms to ensure the innovations are integrated into 

future product programs, as well as ensuring the innovations have strong customer value. 

This paper provides a comprehensive insight into how automotive companies are utilising the 

ambidextrous organisation model, but still doesn’t show how the ideas are generated before 

they move to evaluation.  

 

Another study across the automotive industry identified a “participatory technology 

intelligence process” whereby a researcher identifies a new technology and escalates through 

middle management and onto top management (Lichtenthaler, 2007). The authors found this 

process to be highly political, with top management attempting to mediate between the 

supporters and opponents of the trend rather than fully considering the assessment from the 

technology intelligence specialists. The lack of communication routines to top management 

and the missing formal resource allocation process for radical innovations caused suboptimal 

and slow decisions, and a strong risk of middle management filtering out innovations leading 

to top management discovering the trend late and from elsewhere. This identifies a lack of 

structured support mechanisms in the automotive industry for truly radical innovation to 
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make it through the early screening phases and attract enough resource allocation to mature 

from scanning through to ready to implement.  

 

The Fiat case study showed OA as a mechanism to extend the boundaries of the company by 

using external suppliers, identifying a clear framework for outsource whilst still keeping core 

competencies internally (Becker & Zirpoli, 2017). The Chery and JAC studies showed the 

opposing strategy of using outsourcing with expert partners to build internal capability (Di 

Minn & Zhang, 2010: Prange, 2012). Benefits can clearly be derived from partnering, as long 

as the structure of the relationship is in line with the overall company strategy. The AB Volvo 

and both Volvo Cars studies look at dynamic ambidexterity and identify significant issues with 

both inertia moving between states, and lack of or overly restrictive processes to move ideas 

between states (Backman et al, 2007; Elmquist, 2007; Vahlne & Jonsson, 2017). The research 

identifies unresolved issues and shows that more research is needed into positive frameworks 

to enable dynamic OA. 

 

The BMW and Nissan studies look at differentiation vs integration (Raisch, 2008; Witcher et 

al, 2008). The BMW case study shows how different strategies can be used to great effect 

with different sub-brands to leverage appropriate resources across the company, but still 

enabling exploration in relevant functions. This is contrasted with the Nissan case study that 

shows over-zealous application of process in support of exploitation can also significantly 

restrain exploitation activities. This highlights the need for deeper research on dual processes 

applied to support the short- and long-term strategies of a company. The Lichtenthaler (2007) 

and Maniak et al (2014) cross-industry studies look at structural OA and the benefits and 

challenges of creating independent business units. Whilst a greater degree of independence 

indicates a greater degree of freedom to explore more radical ideas, it also presents a greater 

challenge to reintegrate the ideas into the main business. A framework to support not only 

the separation of but also flow between these units would benefit from further research. 

 

A recent study by Qamar et al (2021) researched ambidexterity in the UK automotive industry 

and compared positioning between home owned vs foreign owned firms. Their findings state 

that no firm is engaged in ambidextrous manufacturing strategies, and that home-owned 

firms are more likely to have exploitative “micro foundations”. This study was somewhat 
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limited, as it focussed on suppliers based in the Midlands and not the OEMs (Original 

Equipment Manufacturers – term used to describe the companies that design, manufacture 

and wholesale the complete automobile). Many of the automotive suppliers in the Midlands 

are SME’s producing specialised parts, and therefore would not have a significant 

organisation or resources to maintain ambidextrous activities independently. 

 

The case studies identified in this section have shown that OA has been widely applied 

across the automotive industry, to varying degrees of success. The aim of further research 

should be to propose an overarching framework, covering the four key debates, based on 

observed best practice and lessons learnt.  

 

2.7  Conclusions  

This literature review is constructed around the premise that an organisation needs to both 

efficiently deliver its current value propositions, and simultaneously create future revenue 

streams to support long term survival. Part, one gave an overview of the antecedents, before 

focusing on the body of research from the automotive industry. Part two gives a systematic 

literature review of OA in this industry. Part three and four covered the history and current 

state of explore and exploit in the automotive industry. Part five provided further insights via 

case studies to illustrate the OA concept.  

 

There are many examples of companies that have not innovated in the face of disruption and 

therefore failed, irrespective of past profitability (Christensen, 1997). Organisational 

Ambidexterity is a framework to design the organisation to allocate resource against both 

exploitation and exploration activities, popularised by O’Reilly & Tushman in response to 

Christensen’s Innovators Dilemma. A broad body of research has built up on this topic, and 

this literature review set out an overview of the origins of the research before carrying out a 

systematic literature review of work in the last decade relating to the automotive industry. 

This is highly relevant as this 130-year-old industry faces unprecedented disruption from 

technology advancements, environmental considerations, and evolving ownership models.    
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The origins of OA date back to 1976, with the most cited authors identified as Tushman & 

O’Reilly, March, Gibson & Birkenshaw, and He & Wong. The four central tensions are 

differentiation vs integration, individual vs organisational level, static vs dynamic, and internal 

vs external. Although there is a debate about the role of the individual and their level of ability 

to act ambidextrously, this body of work will focus on the organisational level. The key 

challenge is the level of differentiation between the explore and exploit organisation 

elements. Some literature suggests that an organisation unit should operate in both states, 

but other literature (including the original works) recommends the units should be 

independent with their own attributes. The challenge to be resolved is how to move a value 

proposition from the explore state to an exploit state within this organisation structure. This 

leads to the second key debate on the time element of static vs dynamic. Some researchers 

show a fixed organisational structure, whilst others show evidence of units created for a fixed 

period of time and then absorbed back into the main organisation. Internal vs external debate 

shows various approaches on how to use supplies and partners as an extension of internal 

resource and how to allocate activities. Future research areas identified include resolving 

sufficient cooperation between exploitative and exploratory activities and identifying the 

organisational configurations most suited to a given industry. 

 

The systematic literature review identified a global body of work split evenly across qualitative 

and quantitative research approaches. The main themes identified were the balance of 

resources, processes, leadership, and the use of partners and suppliers to extend the 

boundary of the organisation to extend resource allocation. The exploration review shows 

the role of governments setting frameworks and legislation to support innovation, as well as 

the varying levels of importance of industry funded private innovation labs. The role of 

patents has been argued to both indicate and inhibit innovation. As Open Innovation opens 

up a broader framework of collaboration, the Triple Helix model has emerged to describe the 

interplay of government, academia and industry to create and commercialise innovation. As 

companies spend tens of billions of dollars annually on R&D, there is significant shareholder 

pressure to turn this investment into a continuous stream of profit.  

 

The exploitation review illustrated how the four industrial revolutions have impacted 

automotive production, perhaps overshadowed by the West’s preoccupation with the Toyota 
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Production System and the efficiency programmes it has inspired, such as Lean and Six Sigma. 

The fourth industrial revolution currently underway promises increased productivity and 

reduced CO2 emissions through the widespread adoption of Industrial Digitalisation 

Technologies. Several insightful case studies were identified from the research on how 

automotive organisations applied ambidexterity on an internal and global external basis. It 

was broadly agreed that separate internal organisations were needed to support innovation, 

however more research is needed to understand how to support innovation from early 

incubation through to production. This is the basis for the research question “how can the 

organisational ambidexterity concept be applied to the automotive industry as it aims to 

exploit current vehicle sales profit pools and explore autonomous electric mobility and 

related services?”. These common topics have been identified within the body of automotive 

industry related OA literature and can be directly correlated to the four key debates from the 

wider OA literature as identified earlier. This research aims to build on these insights, using 

the four key debates, to expand the OA concept applied to the automotive industry.  
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3  METHODOLOGY 
 

3.1 Introduction to methodology 

This chapter will discuss philosophy, strategy and ethics. This research takes the position that 

OA is a social construct with no single source of truth, instead reality is constructed by the 

social actors. A subjectivist ontological approach is taken, with the view that OA is a mutually 

constructed social reality. An interpretivist epistemology approach is taken that views the 

world as assimilated, acknowledging that the researcher is embedded in the research setting. 

Twelve in-depth semi-structured interviews were carried out representing privileged access 

to elite interviewees that had deep experience of exploit and explore activities within the UK 

automotive industry. The Constant Comparative Method was followed to analyse the data, 

manually coding in steps to form a hypothesis. Ethical considerations adhered to all relevant 

guidelines.  

 

3.2 Research Philosophy 

3.2.1 Introduction to Philosophical position 

In the social sciences, the two pre-eminent epistemes are positivism and interpretivism 

(Hines, 2000). Positivism follows the traditional scientific approach to measure variables and 

interpret results, whereas interpretivism is a more subjective approach aiming to understand 

meaning, context and complexity. Until recently, the dominant methodologies shaping the 

field of leadership research have largely been positivist approaches in the form of hypothesis 

testing, quantitative data and quantitative analysis (Kempster & Parry, 2011). However, there 

are now growing signs that qualitative research is a large and rapidly expanding corpus of 

research including both post-positivist and interpretivist stances (Parry et al, 2014). 

Advantages of a qualitative approach include flexibility to follow unexpected ideas, a 

sensitivity to contextual factors, and an “inquiry from the inside” approach (Evered & Louis, 

1981). Cultural anthropologists, and clinical psychologists such as Sigmund Freud, were 

among the earliest prominent qualitative researchers. Kuhn (1962), Lincoln & Guba (1985) 

and Strauss & Corbin (1998) have played important roles in the recognition of qualitative 

research as a legitimate research method and articulating the methodology.  
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The literature review in chapter 2 has identified both quantitative and qualitive approaches, 

with an emphasis on qualitative style to gain the rich insights of the case studies.  For this 

research, a qualitative approach was used to develop a current understanding of the 

application of Organisation Ambidexterity in the automotive industry, focused around the 

four key debates identified in chapter 2.   

 

3.2.2 Research Assumptions 

This research took the understanding that OA is a social construct, with social phenomena 

created from the perceptions and actions of social actors within the research site (Maykut & 

Morehouse, 1994). Approximately half of the OA papers reviewed in the systematic literature 

review were quantitative. This approach was generally used to carry out surveys to provide 

further clarity within the established patterns already established by the major theories, 

following the ‘normal’ approach to research methods outlined by Kuhn’s 1962 The Structure 

of Scientific Revolutions (Maykut & Morehouse, 1994). These papers made no explicit 

judgement as to if OA is a social construct or not but took a positivist approach to seek proof 

of propositions. One of the research questions for this thesis is to determine the approach 

that will lead to rich insights, which leads to a phenomenological approach to discover the 

socio-psychological constructions of elite social actors to form an interconnected 

understanding of OA in the setting of the UK automotive industry in the context of facing 

unprecedented disruption (Maykut & Morehouse, 1994). 

 

Accordingly, this investigation was a qualitative and exploratory research towards inductive 

theory building. The epistemology was informed by the phenomenological position that sees 

the individual and their world as co-constructed (Maykut & Morehouse, 1994), and 

researching the experience in its own terms as far as possible (Smith, 2017). The researcher 

assumed the posture of indwelling while engaging in qualitative research, to live within the 

research setting, to emphatically understand the interviewee’s point of view (Polanyi, 1974), 

and to reflect on the weltanschauung or worldview taking a holistic view of multiple 

interviewee’s positions (Stokes & Wall, 2014). Rather than objectively gathering facts through 

standardised tests and statistical analysis, the researcher seeks to gain an understanding of 

the situation that is meaningful to those involved in the research. The human-as-instrument 

is capable of capturing and responding to subtlety and complexity within the human 
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experience (Lincoln & Guba, 1985). A web of meaning is created through human plurality of 

both speech and action (Arendt, 1958), and the researcher must elucidate what the 

interviewee is communicating through emic analysis. The human instrument is the only data 

collection instrument which is multifaceted and complex enough to capture the important 

elements of a human person or activity (Maykut & Morehouse, 1994). 

 

3.2.3 Ontological and Epistemological stance 

Ontology is from the Greek words “ontos” (being) and “logos” (study), representing the study 

of being. A subjectivist ontological approach is aligned with the view of the nature of reality 

as a mutually constructed social reality. This reality can be fluid and elusive and exists only 

through human stories. The reality of OA within the research setting can be constructed 

through interviewee’s recounting of their understanding of the situation. The notion of 

disruption is also a mutually constructed social reality – individuals can assess the available 

data and form their own beliefs on the scale of disruption and impact on their organisation 

and them as individuals (Saunders et al, 2015). The alternative positivist view implies that a 

single truth exists, in an observable value-free external construct. As chapter 2 has shown, 

four decades of organisational ambidexterity research has demonstrated that nature of 

reality in this construct is subjective.  

 

Epistemology is from the Greek works “episteme” (knowledge) and “logos” (study), 

representing the study of knowledge. This research takes the view that the social world is too 

complicated to be generalised, with reality accomplished by social actors. The organisational 

environment, allocation of resources to exploit and explore activities, and interaction 

between units, is constructed by the leadership of that particular organisation and enacted 

by the employees within the cultural context. Therefore, this research took an interpretivist 

epistemology, viewing that the world is not fixed but assimilated through perception and 

discourse (Stokes & Wall, 2014). The focus was on situational details and underlying reality to 

build an overall view of the social phenomena. Although an organisational hierarchy and role 

descriptions may be similar across many organisations, the essence of the role and the 

interaction with stakeholders was the result of unique environmental actors. For example, 

the office of Chief Innovation Officer or similar title may be found in many organisations, but 

their remit and interaction with the rest of the organisation may vary considerably. There is 
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evidence from the literature review that for new innovations to bridge from explore to exploit 

states requires influential leadership as well as defined process (see chapter 2). 

 

3.2.4 Axiological assumptions 

Taking the interpretivist view that research is value bound, the researcher is part of what is 

being researched and cannot be fully separated (Saunders et al, 2015). As the researcher is 

embedded in the research setting, the axiological perspective will aim to be as unbiased as 

possible. It should be accepted that it is not possible to be entirely objective, but the 

advantages of emic indwelling leading to deeper insights outweighs the risk. Building on the 

works of Hannah Arendt and Michael Polanyi, the position of indwelling uses the researcher’s 

experience and background to postulate an understanding that is meaningful to the inquiry 

(Maykut & Morehouse, 1994). The role of the researcher within the research site will be 

further discussed in the ethics section. The strategy will be based upon an inductive theory 

building on an interpretive understanding of a constructed account of the social phenomena 

within the research setting. Qualitative data will be gathered from semi-structured in-depth 

interviews. The interviewees are likely to be known professionally to the researcher, but every 

effort will be made by the researcher to remain neutral whilst also using prior knowledge to 

expand on detail. 

 

3.2.5 Summary of philosophical position 

This section has discussed that this research took a relativist ontology and interpretivist 

epistemology position, to take a qualitative approach to inducing a holistic view of the current 

state of organisational ambidexterity in the automotive industry. An inductive approach was 

taken to build on existing theory and use the data collected to explore the phenomenon and 

identify themes and patterns to create a conceptual framework adding new understanding to 

the developed body of work.  
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A summary of the philosophical position for this thesis is shown in the figure below (circled 

in green), relative to the alternatives. 

 

 

  
    Figure 3.1: Philosophical position for research (Dudovskiy, 2018) 

 

 

3.3 Research Strategy 

The focus of enquiry was built from the research question investigating the OA concept 

application within the automotive industry at a time of significant disruption, including the 

four key debates as discussed in chapter 2.2 (differential vs integration, individual vs 

organisational, static vs dynamic, internal vs external). A qualitative approach will be taken 

due to its fundamental advantage of investigating process phenomena in its richness, which 

enables the unpacking of multifaceted, temporally unfolding situations and causal 

mechanisms in a detailed and sophisticated manner (Graebner et al, 2012). This section will 

outline the research site, method and sampling strategy. The analytical strategy will be 

discussed, as well as the method of data analysis. Ethics will be discussed, as well as the role 

of the researcher. 
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3.3.1 Research Site and Interviews 

The research site was identified as the automotive industry, with the research setting being 

the triple helix construct of industry, academia and government active in the challenge of 

creating innovation (explore) and transferring to market (exploit). This research focused on 

the UK automotive industry, which is a vital part of the UK economy with a turnover of £78.9 

billion and accounting for 13% of total UK goods export. Eight out of ten cars produced in the 

UK are exported. The wider industry employs 864,000 people, and invests £3.7 billion in R&D 

(SMMT, 2020). 

 

 The term OEM (Original Equipment Manufacturer) has been used in this thesis to refer to the 

company that develops, assembles, and markets passenger vehicles for private (and fleet) 

usage, with headquarters and the majority of its operations based in the UK. They primarily 

operate in the premium, luxury and sports passenger car segments. Sales range from a few 

thousand to half a million cars per year, employees from 1,000 to 30,000. Annual revenue is 

in the range £200 million to £30 billion. Whilst some of the companies are independent 

(owned by non-automotive shareholders), the majority are part or wholly owned by 

significantly bigger automotive multi-brand conglomerates. Whilst some research has 

considered the ambidexterity from a Multinational Enterprise perspective (that is Wang & 

Wang, 2021), this research has focused on the UK based company in its own right. All major 

UK based premium and sports car manufacturers are represented in this study. 

 

The companies are split into two camps, those that have origins in the first half of the last 

century, and those formed in the last decade. For this thesis, these shall be referred to as 

Traditional OEMs and Contemporary OEMs respectively. All of the automotive OEMs have 

some level of motorsport involvement, partly to support marketing activities but also to as a 

mechanism of technology transfer. A Formula One racing team has been included for 

comparison. Whilst not strictly an automotive company, they do design and build vehicles 

albeit in very low numbers, and the nature of racing demands a very fast turnaround between 

explore and exploit activities giving a contrast to mainstream automotive that can have up to 

a five-year development cycle. There is technology transfer between race and road vehicles, 

either directly as an OEM owned and run race team, or indirectly through knowledge transfer. 

The interviewees had knowledge of both Formula One and automotive OEMs. 
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All academia are UK based Universities, RTO’s (Research Technical Organisations) are UK 

based. Funding, if applicable, is from the UK Government and associated bodies. The supply 

chains extend into Europe and beyond and range from SMEs to international 

conglomerates.  

 

The automotive industry is an important global sector experiencing rapid change due to a 

number of disruptors accelerated by technology advancements, as described in chapter 1. 

More than ever, the automotive industry needs to look beyond its own boundaries for new 

innovation, which makes the tasks of transferring between explore and exploit state even 

more challenging and the role of additional actors even more important in the process.  The 

research has built a map of interaction between actors in the explore state and the transfer 

to exploit units in an Organisational Ambidexterity context, with the focus of enquiry being 

how these units are established, how they interlink, and how they transfer new value 

propositions across the units.  

 

As this is a complex and evolving research site, it is important to take a contextualist analysis. 

First, the importance of embeddedness to understand the interconnected levels of analysis. 

The research has built an understanding of the interplay between the actors in the triple helix 

construct, as well as the transfer between explore and exploit states. Secondly the 

importance of temporal interconnectedness by locating the research in terms of past, 

present, and future time. As shown in chapter 2, explore and exploit have independent macro 

phases of evolution. Each population element (see section 3.3.3) has its own micro cycle that 

will not necessarily be in sync, and also the consideration of the third key OA debate 

concerning static vs dynamic temporal ambidexterity.  Thirdly the need to explore context 

and action, how context is a product of action and vice versa. Industry requirements may 

inform Government policy, which in turn directs industry action. Finally, the causation is 

neither linear nor singular, and a rich picture needs to be built to inform the conceptual 

framework from this research (Pettigrew, 1990). 

 

A total of twelve interviews were carried out over the six-month period August 2019 to 

January 2020. A summary of each of the interviewees is below, in the order they were 

interviewed, showing seniority and experience (within last 10 years).  
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Interviewee Position Organisation 

Interviewee A Senior Manager Multiple UK OEM’s 

Interviewee B Senior Manager UK OEM and supply chain 

Interviewee C Senior Manager Multiple UK OEM’s 

Interviewee D Senior Manager UK OEM 

Interviewee E Senior Manager Multiple UK OEM’s 

Interviewee F Director Multiple UK OEM’s and supply chains 

Interviewee G Senior Manager Multiple UK OEM’s and F1 

Interviewee H Director Multiple UK OEM’s 

Interviewee I Director UK OEM and supply chain 

Interviewee J Director UK OEM 

Interviewee K Director UK OEM 

Interviewee L Senior Manager Multiple UK OEM’s and F1 

Table 3.1 Summary of Interviewees 

 

As the number of people holding these roles is relatively small (interview population), the 

interviewee’s current employer has not been identified in the interest of anonymity.  The key 

players and decision makers are limited, so this number of interviews was appropriate for this 

study to reach data saturation. All the UK based premium/luxury automotive OEMs are 

represented (Aston Martin Lagonda, Bentley Motors, Jaguar Land Rover, Lotus and McLaren), 

as well as two F1 teams and several supply chains (material and technology). All interviewees 

had significant experience of leading research and innovation activities in the automotive 

industry (Explore) and transferring those innovations to scale (Exploit).  They had been 

involved in multiple projects, some successfully transferred, and some not, as described in 

chapter 4. All interviewees were male, which is representative of the industry. Whilst more 

females are playing key roles, this is a more recent trend in the automotive industry, and they 

tend not to have accumulated the experience of the research population included. The 

interviewees had built extensive experience within the automotive industry, with most having 

experience of more than one OEM across their careers as well as various supply chains. Each 

interview averaged over an hour; the transcripts amounted to a total word count of 62,500.  
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The interviews represented privileged access to experienced senior managers across the UK 

automotive industry (the research site) that had experience of both exploit and explore 

activities. The elite nature of the interviewees that had the relevant depth and breadth of 

experience within the research site led to a small sample size. The term elite is used to 

describe not only the highly placed, but also the accumulated experience and knowledge. This 

status could be temporal or transitory (Moore & Stokes, 2012), the interviewees for this 

research all had current and recent experience. This avoids interviewing former elites, whose 

responses could be described as “guided reminiscences” (Davies, 2001) and not relevant to 

the current automotive industry environment of disruptors. The challenge of gaining access 

to elites (Harvey, 2010; Mikecz, 2012; Ma et al, 2021) was resolved by using the researcher’s 

professional network to identify the interviewees and the researcher’s professional 

reputation to ensure creditability. In addition, the experience of the researcher was used to 

take a participant-observer approach and cross check the findings (Quinlan et al, 2015). As an 

elite sample, the seniority and deep experience and knowledge of the interviewees will lead 

to a novel and significant contribution to both theory and practice (Ashta et al, 2020).  

 

3.3.2 Research method 

Interpretivism reflects the need for a research approach that recognises that the subject of 

inquiry in social sciences is people and their institutions (Bryman & Bell, 2015). In line with 

the interpretivism methodology, this research used semi-structured interviews as the method 

of data collection. This acknowledges that sense-making is exercised by the research 

interviewees to create meaning in their settings and contexts, and data will emerge from a 

rich and complex environment. It allows flexibility in the questioning approach to draw out 

both specific and systematic data (Stokes & Wall, 2014). Semi-structured interviews ask open 

ended questions that ask for free flowing answers from interviewees. This allows specific 

issues to be explored, results can be easily interpreted, and the method has significant time 

advantages over focus groups and depth interviews. However, particular skill is required in 

design and execution to ensure the required data is gathered (Quinlan et al, 2015).  

 

An emergent approach, in keeping with the qualitative inductive paradigm, was taken to the 

design of the research, and a snowball approach to choosing interviewees was used to follow 

paths. Judgement was used to stop when data converged and enough data had been collected 
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to build a comprehensive picture. Sample size was envisaged to be around twelve interviews, 

with the aim of reaching the point of diminishing returns from further samples (Francis et al, 

2010; Guest et al, 2006; Hennink et al, 2017). The method allowed for the emergent theory 

narrative to develop over the course of the interviews, and check for anchoring back to the 

extant theory as part of the analysis (Bansal & Corley, 2012).  

 

Data collection, in the form of semi-structured interviews, was in a natural professional 

setting for the convenience of both the researcher and interviewees. As many interviews as 

possible were face to face, however video calls were used for two interviews. Asynchronous 

interviews, for example via an email exchange, was avoided due to the loss of interaction and 

ability to explore emerging themes in real time. The interviewees were viewed as essential 

collaborators who mutually shaped what is understood of the research situation. Attention 

was paid to the consequence of sequence in the interview (Silverman, 2016). The transcripts 

of the interviews became the data to be analysed (Quinlan et al, 2015). The methodological 

framework was the interview schedule. A small number of pilot interviews were carried out 

to confirm the approach and structure, followed by the additional interviews. The pilot phase 

was envisaged to be over a short time frame (weeks), with the total phase taking place over 

a number of months.  

 

3.3.3 Sampling strategy 

A purposive sampling strategy was followed (Maykut & Morehouse, 1994), based on relevant 

criteria such as being an experienced senior manager/director responsible for innovation 

activities (explore) or the transfer of innovation to scaled delivery (exploit). All interviewees 

had deep experience of managing innovation (explore activities), and transferring to 

production (exploit activities). To minimise the risk of researcher bias in critically selecting the 

interviewees, a snowball approach was used to identify further samples. Access to the 

interviewees was gained through the researcher’s professional network. They were either 

known to the researcher or introduced by a mutual party. This had the advantage of a high 

likelihood of securing the interviews, as opposed to an unsolicited request. The knowledge 

and contribution of the interviewees was also of high quality due to the researcher’s prior 

awareness of the individuals and their role in an automotive organisational ambidexterity 

context. An interview schedule was formed from concepts and topics derived from the focus 
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of inquiry (research question) and developed into a series of open-ended questions and 

probes to build on emergent topics. Feedback and reflection from the initial interviews were 

used to refine the interview guide for subsequent interviews. 

 

Digital video recording equipment was used to capture the interviews and aid transcription 

(having obtained permission– see ethics section). Group interviews were not planned. This 

study was cross-sectional rather than longitudinal due to the time frames involved, although 

previous/historical states were acknowledged where relevant. The population was the UK 

automotive industry, including OEMs, and the full span of population elements is shown in 

the table 3.2 below. 

 

Population elements description 
OEMs UK based Original Equipment Manufacturers, which may or may 

not be part of international multi-brand conglomerates. 
 

Supply chain Large tier 1 international companies supplying components 
and/or technology, and smaller tier 1 or tier suppliers. Also, 
potential future suppliers. 
 

SME’s Small Medium Enterprise, business with less than 250 
employees. May be a start-up looking to scale. 
 

RTO’s Research and Technology Organisations, dedicated to the 
development and transfer of science and technology to the 
benefit of the economy and society that may be partly or wholly 
government funded. For example, Catapults (High Value 
Manufacturing, Digital, etc) 
 

Trade bodies For example, . Automotive Council, SMMT (Society for Motor 
Manufacturers & Traders), NAA (Northern Automotive Alliance) 
 

Government agencies For example, Innovate UK, Knowledge Transfer Network 

Academia Universities 

Table 3.2: Population elements in the automotive industry 

 

Samples were selected to construct a census across the elements. Triangulation was 

achieved by selecting interviewees that represent different viewpoints and can be 

supported by observation (Quinlan et al, 2015).  
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3.3.4 Analytical strategy 

Building on the classic Glaser & Strauss (1967) qualitative research strategy, and incorporating 

a continual cycling of reviewing theory and data, Eisenhardt (1989) proposes an eight-step 

methodology for building theory from research as summarised in the table below: 

 

Step Activity Reason 
Getting 
started 

- Definition of research question 
(Focus of enquiry) 
- A priori constructs 

Focuses effort 
Grounds construct measures 

Selecting cases Specify population and sampling 
(Access to interviewees) 

Constrains extraneous variation 
and sharpens external validity 

Crafting 
instruments 
and protocol 

Define data collection methods 
(Interview schedule) 

Strengthens grounding of theory 

Entering the 
field 

Overlap data collection and analysis 
(Emergent approach) 

Reveals adjustments to data 
collection and identifies 
emergent themes 

Analysing the 
data 

Within-case and Cross-case Data familiarity and coding 
 

Shaping 
hypothesis 

Iterative tabulation of evidence and 
searching for meaning 

Sharpens construct definition, 
validity and measurability 

Enfolding 
literature 

Comparison with both similar and 
conflicting literature 

Builds and sharpens construct 
definition 

Reaching 
closure 

Theoretical saturation where possible Ends process when improvement 
becomes marginal 

Table 3.3: Process of building theory (Eisenhardt, 1989) 

 

This was used as a conceptual framework to guide the researcher through the process.  
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Grounded Theory was defined by Glaser & Strauss (1967) as an inductive, theory-discovered 

methodology that allows a researcher to develop theoretical accounts of general features 

whilst grounding the account in empirical observations and accounts. As a common approach, 

Grounded Theory studies look to build theoretical constructs by systematically categorising 

empirical data. This study will follow a Constructivist Grounded Theory methodology, as 

proposed by Charmaz (2006), building on the conceptual framework derived from the 

literature review and acknowledging the value of the researcher in constructing the emergent 

theory (Yu & Smith, 2021). According to Boeije (2002), the dominant principle of the analysis 

process in grounded theory and other qualitative research approaches is the Constant 

Comparative Method (CCM). Glaser (1965) proposed CCM to combine the analytic procedure 

of constant comparison with the style of theory development. This process can maintain the 

emic perspective (participant’s view as insider) throughout the analysis (Fram, 2013). A pitfall 

of using semi-structured interviews is the distraction of interesting data that is not pertinent 

to the research question, to be minimised by regularly returning to the original issues (Baxter 

& Jack, 2008).  

 

3.3.5 Data Analysis 

Once the interviews were transcribed the data was then coded. Steps taken to code during 

CCM are proposed by Boeije (2002): 

∞ Analysis activity Aim 
1. Comparison within a 

single interview 
Open Coding: 
Summarising the core of the interview. 

Develop categories 
and understanding 

2. Comparison between 
interviews of the same 
group. 

Axial Coding: 
Formulating criteria for comparing 
interviews and hypothesising about 
patterns and types. 

Conceptualisation of 
the subject, form a 
typology. 

3. Comparison of 
interviews from groups 
with different 
perspectives. 

Triangulating data sources. Completing the 
picture and enriching 
the information. 

4. Comparison in pairs of 
interviews  

Selective Coding. 
Finding consensus on the 
interpretation. 
 

Conceptualising issues 
and interactions. 

5. Comparing several 
interviews 

Finding comparison criteria and 
hypothesising about patterns. 

Producing a typology. 

Table 3.4: Steps of CCM analysis (Boeije, 2002) 
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Whilst it was originally envisaged that a CAQDAS (Computer Assisted Qualitative Data 

Analysis) program such as NVivo would be used to assist in the analysis of the data, this 

approach was discarded in favour of a manual analysis. Although the CAQDAS tool would have 

provided greater transparency via an audit trail, the richer engagement with the data was 

preferred using highlighting and post-it notes to carry out the coding and develop the themes. 

 

The aim was to develop propositions derived from a vigorous and systematic analysis of the 

data collected. Although a priori constructs from the literature review shaped the interview 

schedule, the analysis did not follow a deductive approach with predetermined categories. 

Instead, an inductive approach was used where the important elements emerged from the 

data. Analysis was shaped by interaction with the data and interpretation of the comparisons. 

The initial Open Coding of individual interviews started by defining units of meaning by 

identifying the smallest packages of data that can stand alone without additional information. 

This could have been a single answer, or a paragraph, or a larger group of responses.  

 

The open coding derived names from terms emerging from the data or used by the 

participants and developed an initial understanding of the data. As the codes were created, 

they were compared to other incidents coded in the same category. This constant comparison 

built a map of the range and conditions of the categories. Axial Coding identified relationships 

between categories and common threads running through the data. Following the 

development of principle categories and related subcategories, Selective Coding developed 

central categories that group together and interlink other categories. These central categories 

formed the theoretical topics and output of the research. The final stage of analysis was the 

writing up of the findings, as this yielded further insights and deeper understanding of the 

data collected (Strauss & Corbin, 2015). 

 

The Constant Comparative Method is acknowledged to be a highly time-consuming activity 

but supports the research objective of developing deep insights within the research setting 

with regard to the application of the Organisational Ambidexterity concept. 
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3.4 Ethics 

3.4.1 Interview considerations 

This research was in agreement with the University of Chester’s ethics policy, and also follow 

the Chartered Association of Business Schools ethics guide (CABS, 2015).  The “Ethical 

checklist and approval form” was completed and approved prior to undertaking any research. 

Informed consent was sought from all interviewees, including an awareness of the purpose 

of the research, their volunteer basis and right to withdraw, and assurance of anonymity. Any 

personal information held was in compliance with General Data Protection Regulations 

(GDPR). Interviews were either face-to-face where possible, or via video conference. 

Permission was sought to record interviews (audio & visual) to aid transcript creation. A 

minimum of audio capture was required to avoid errors in transcription. Interviewees were 

not given the opportunity to amend transcripts, but they were given the opportunity to 

request copies.  

 

3.4.2 Role of researcher 

As this research was interested in capturing individuals’ lived experiences, informant bias and 

subjectivity are not problems to be addressed but rather the essential nature of what the 

research is studying. However, the researcher needed to be conscious of introducing bias by 

imposing personal interpretation on interviewees’ words (Graebner et al, 2012). The 

researcher acknowledged his position within the research site, currently employed in an 

active role engaged in collaboration and innovation management in the automotive industry, 

but consciously adopted a critical stance in the gathering, analysis and reporting of data. Even 

though the research was not funded by or in association with the researchers’ place of work 

(a UK automotive OEM), there was an asymmetry of power that needed to be recognised and 

a clarification of the distance and separateness of the researcher-participant relationship 

(Karnieli-Miller et al, 2009).  

 

Rather than taking a neopositivist view where the researcher establishes a context free truth 

about objective reality with minimal bias, a romanticist position was taken where the 

interviewees were encouraged to reveal their authentic experiences (Qu & Dumay, 2011). 

The researchers’ engagement in the field made it more likely that the data is a mirror of reality 
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due to a deep understanding of context, and ability to build rapport with the interviewee. 

Therefore, it can be argued that the potential for bias is weak because as much of the truth 

as possible is revealed (Alvesson & Deetz, 2000).  

 

3.5 Summary of methodology 

This chapter has set out the philosophy underpinning this research, that Organisational 

Ambidexterity is a social phenomenon created by the perceptions and consequent actions of 

social actors and is both a continual process and in a constant state of revision. This research 

took a holistic view of multiple positions, using indwelling to build a rich picture elucidated 

from the web of meaning communicated by the data. Subjectivist ontological and 

interpretivist epistemological assumptions were adopted, with a ‘human as an instrument’ 

inductive approach building on existing theory and using the research data to create a 

conceptual framework. The axiological approach acknowledged the researcher was 

embedded in the research site.  

 

The automotive industry was the research site, with population elements spanning the triple 

helix construct of industry, government and academia that are involved in innovation 

(explore) and transfer to market (exploit) activities. A qualitative approach using semi-

structured interviews created the data to be analysed in the form of transcripts. A purposive 

sampling strategy was followed to identify interviewees representing the span of the 

population elements (industry/government/academia), with a snowball approach to 

identifying further interviewees up to the sample size of twelve (at which point diminishing 

returns was reached). Building on classic Grounded Theory, a Constant Comparison Method 

was followed to analyse the data. The data was coded manually in open, axial and selective 

steps to form a hypothesis from the patterns to inform a conceptual framework. Ethical 

considerations were in line with university policy, CABS guidance, and GDPR considerations. 

The role of the researcher, positioned within the research site, was embraced to discover 

authentic experiences and deep insight. 
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Chapter 4:  Findings and Discussion 

4.1 Introduction to Findings & Discussion 

This chapter will report on the research findings of the interviews. The contextual findings will 

identify current examples of the innovation projects that the interviewees have direct 

experience of. The emergent themes will be identified, as well as covering the four 

antecedent themes from the research. The results will be presented in the order of the 

interview, that is contextual findings and examples of innovation projects, the four 

antecedent themes from the literature review, and additional insights into the transfer of 

innovation between explore and exploit states in the automotive industry. The analysis was 

carried out in line with the methodology described in the previous chapter.  Below is a word 

cloud taken from all transcripts. Innovation is at the core of the interviews; it also highlights 

the importance of people and the role they play in the organisation. 

 

 
Figure 4.1: word cloud generated from interview transcripts 
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The tables below summarise the findings discussed in this chapter, for both emergent and 

antecedent themes: 

 

Emergent theme Summary 

Collaboration 

• Building solid relationships across consortia members, often with 
complex requirements. 

• Bridging early stage innovation in academia to a scalable 
component in the supply chain, identifying partners that can ideate 
and deliver. 

• Cross-functional delivery teams with clear responsibility. 

Speed 

• Achieving pace of development and timely certification, first to 
market is highly prized. 

• Taking advantage of low volumes to get to market quickly, and then 
scaling further. 

Scaling 

• Funding for large-scale high-risk innovation (level & source). 
• Scaling from one-off to production ready, and achieving consistent 

quality. 
• Aligning OEM pull with supplier push. 
• Gaining internal stakeholders’ agreement to exploit, and vehicle 

programmes as a route to market. 
• Use existing data to prove benefits of new software platforms.  
Table 4.1: Summary of emergent theme findings 
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Antecedent 
theme 

Traditional OEM Contemporary OEM 

Di
ffe

re
nt

ia
tio

n 
vs

 In
te

gr
at

io
n  

• Extensive hierarchy and separation (even 
sub-separation) between explore and 
exploit activities. 

• Multiple sites or locations 
• Horizon three resource less than 1%, but 

leveraged across a wide research network. 
• “Passion projects” are the exception. 
• Processes focussed on exploit. 

Business cases prioritise ROI (Return On 
Investment). 

• Minimal organisational separation between 
explore and exploit activities. 

• Innovation part of the culture. 
• Single site/location. 
• Horizon three resource less than 1%, but more 

focussed. 
• “Passion projects” are the norm. 
• Processes supportive of explore. 
Business cases prioritise customer value (to 
create market differentiation). 

In
di

vi
du

al
 v

s O
rg

an
is

at
io

na
l 

• Formal networks in place, deeper 
structure, requires top level management 
sponsorship. 

• Seek to transfer at high maturity level 
• Need strong links to individual’s objectives 
• Need permission to be innovative 
• Use limited volume specials to accelerate 

innovation 
• No formal support for individual “20% 

time”. 
• Individual reward for innovation/IP 

creation, but token amount. 

Staff rotation on limited basis based on 
business need. 

• Formal networks in place, shorter structure, 
supported by all levels. 

• Engage all stakeholder early 
• Corporate culture supports objectives  
• Everyone expected to be innovative 
• Core product relies on innovation, and creates 

more pull. 
• Either support for “20% time” or built into role. 
• No individual reward but is expected, 

celebrated at team level. 

Limited rotation, on a one-for-one basis. 

St
at

ic
 v

s 
Dy

na
m

ic
 • Iterative model and technology evolution. 

Even entering a new segment, such as SUV 
market, does not change organisation. 

• Innovate to create market differentiation. 

Highly agile organisation, continuously evolving 
since the beginning of company, remains in DNA. 

In
te

rn
al

 v
s E

xt
er
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l 

Dominant mode is closed innovation 
• Look within established supply chains 
• Attend specific trade shows & conferences 

(established technologies) 
• Academia/RTO relationships tend to be 

individual to individual. 
 
Collaborative R&D channels, often with 
matched funding, are well established by the 
bigger companies, but take many years to 
build. 

Emerging mode is open innovation 
To be successful: 
• Question needs to be clearly framed 
• Avoid specific terminology 
• Make supporting data available 
• Avoid topics that are critical to business 

mission 
• Multiple perceived barriers to open innovation 

identified. 

Often viewed as high risk or unproven. 
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• Typically a seven-year product cycle, dictated 
by time to generate a return on the 
significant R&D and tooling investment 
required in the automotive industry. 

• Innovation content frozen at two to three 
years before launch. 

• Multiple product lines with staggered 
launches require certainty in timing plans, 
whereas innovation by its nature is more 
unpredictable. 

• Scanning activities can be active up to fifteen 
years in advance of launch. 

Explore activities held at arm’s length from core 
organisation. 

• First-to-market with new innovation is used as a 
brand differentiator, much shorter timescales are 
relied upon.  

• Ultra-low volume specials and one-offs used to 
accelerate innovation to market. 

• Tend to be more risk tolerant, believe customers 
accept increased risk to be first adopters. Aligned 
to brand values. 

Explore activities an embedded responsibility of all 
areas of the organisation. 

Table 4.2: Summary of antecedent theme findings 

 

4.2 Contextual Findings 

4.2.1  Introduction to Contextual Findings 

This section will establish the context of this research, by stating current examples of the 

innovation projects that the interviewees have direct experience of. Not only does this 

reinforce the elite nature of the interviewees as giving privileged insights to cutting edge 

research, but also demonstrates that this research is highly relevant in the context of the 

current automotive industry disruptors identified in chapter 1. This will frame the context of 

the OA findings in the rest of the chapter. 

 

The first question of the interview instrument was to describe an example of when the 

interviewee had been involved in innovation or creating new technology. The purpose of this 

question was twofold – firstly to draw out the range of projects that are currently at the 

cutting edge of the automotive industry, and secondly to set up the rest of the interview by 

getting the interviewees to think about the mechanics of the innovation in terms of partners 

collaborated with and challenges in transferring the innovations to exploit state (or why they 

did not transfer in the case of research that did not progress). This section highlights the range 

of innovation currently being developed, led by UK OEMs and involving a range of 

collaborations, and is the foundation for this research into the organisation ambidexterity 

concept in the automotive industry. 
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As discussed in chapter 2, Exploration is defined as “search, variation, risk-taking, 

experimentation, play, flexibility, discovery and innovation” (March, 1991). Innovation can 

range from making changes in something established, or introducing new methods, ideas, or 

products. The terms Exploration and Innovation are very closely linked in this context and can 

be used interchangeably. Although all the interviewees were given and acknowledged the 

definitions of Explore and Exploit as used in this research, the term Innovation was used as 

the more ubiquitous term in industry. As can be seen in the word cloud (figure 4.1), innovation 

is at the centre of the outcome of all the interviews. 

 

Across all the interviews, a total of 24 innovation use cases were described and used to 

illustrate the points made in the subsequent section. All interviewees used at least two 

different examples to illustrate the points raised in the interview. All involved the OEMs and 

supply chain, 42% involved academia and 38% were supported by government funding. Over 

half (54%) have been successfully transferred to series production to exploit, 17% have been 

pivoted into further research project, 12% are still in progress, and 17% of the projects were 

not progressed. All the innovations can be clustered into four groups: Materials, Components, 

IT systems, and Future Mobility.  

 

4.2.2  Materials Innovation 

The majority (42%) of innovations were around materials. The focus was on composite 

materials in primary structural elements, as well as different fabrics and finishes for interior 

trim. Several research projects were involved in creating increasingly large and complex 

structures, with the aim of replacing metal castings and pressings that require expensive 

tooling that is not economical for lower volume OEMs, and the highly prized benefit of 

reducing weight. It requires significant investment to develop the methods and create the 

tooling and processes to produce consistently accurate and high-quality structures at the rate 

required by even the lower volume automotive companies. Some projects couldn’t solve the 

challenges of scaling the processes from a one-off prototype to production volumes.  

 

Government funding has been used to ease the research investment burden but can create 

its own issues. RTO’s (Research and Technology Organisations), such as the technology 
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Catapults created in the last few years, rely on funding to survive, which can create tension 

between bidding consortia for grants. There was even an example of IP leaving the UK due to 

the tension affecting the supply chains. “The competitions effect between universities forced 

a tension into the industry base, which resulted in the dynamics of the consortium becoming 

toxic. The OEM wanted to work with their preferred (existing) partners, cutting some of the 

supply chain out of the loop and the IP went to an overseas supplier to exploit” (interviewee 

F).  

 

Another challenge can be perceived compromise to competitive advantage. “Doing 

something with Government funding puts it much more in the public domain and gives a 

certain transparency to your work that you might not want people to know about” 

(interviewee K). On a positive note, even if the previous research project was not success, the 

relationships built up over the years can be used to support the next wave of innovation. “It’s 

a bit like a radar, once you are on it people will pay it forwards. In an innovators world you 

are always trying to help one another once the trust is built” (interviewee K).  

 

There is a fear of the unknown reported within some OEMs when the knowledge is outside 

the boundary of the company, which can lead to reluctance to exploit. “There are high 

perceived risks in going away from what we have known, especially when the technical skills 

are in the supply chain and not the OEM” (interviewee B). When technologies are developed, 

they need to align with vehicle programmes. Model Year programmes tend to have limited 

scope and smaller budgets, whereas new model programmes are very investment intensive 

and need to generate strong return on investment, so tend to be more risk adverse. This is 

particularly true for the traditional OEMs. Also, needing to incorporate technology into legacy 

or shared sub-systems limits the scale of adoption. For example, the underfloor structures 

required for fuel tanks and mechanical drivelines is very different to a battery and electric 

motor package. Innovation is either exploited on a smaller scale or has to wait for a clean 

sheet new programme to be adopted. 

 

The contemporary OEMs place high emphasis on innovation and being first to market, so work 

with tighter timescales and accept a higher level of risk. OEMs with limited volume product 
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lines can use this to their advantage. “Because of limited volumes, we can afford the unit cost 

time to get the uniqueness of the product. Being first to market is critical” (interviewee L). 

 

Even adopting new materials for interior trim components can be challenging. “We had a 

concept, we had a feasible model, then we had to do a significant amount of selling internally. 

A lot of the transfer is selling the concept as being worth the risk” (interviewee D). The various 

internal networks used to transfer innovation, as will be discussed in a later section, need to 

be used to ensure stakeholder alignment. “The real key is to get all of the people together to 

get alignment and get all of the doubt out of the way” (interviewee D). This group also aligns 

with many different industries, primarily the carbon fibre supply chain, but also aerospace as 

a parallel route to market and textile and architecture for inspiration. Considerable effort is 

made in scanning other industries. This can include attending trade shows, leveraging 

academia networks, and partnering with other companies. Examples of industries include 

architecture, textiles and clothing, footwear, luggage, and handbags, and even biometrics.  

 

4.2.3 Component Innovation 

This group involved direct engagement between OEMs and suppliers, with the main 

challenges being either the speed of moving to exploit or matching the innovation to a need. 

Although there is wide evidence of innovation in academia, there needs to be a bridge 

between idea and a production solution. “We have lots of presentations on new and exciting 

things from universities, but there is a stage missing between the idea and turning it into a 

component that can be put in a car” (interviewee E). The OEM is needed as a route to market, 

but often it is the supply chain that needs to create the initial exploitation to be able to offer 

it at volume and quality to the OEM. The bigger suppliers, more focussed on the high-volume 

OEMs to leverage profit, are often looking for a route to market with new innovative products 

and the low volume and halo effect of the luxury and sports OEMs is a good fit to launch new 

technology and getting it to market. In addition, if a car costs six or seven figures, then the 

customer is more likely to spend extra on high-cost options that are at the forefront of 

innovation. Even to scale from a one-off prototype to a production ready component can take 

considerable time and effort. “We opened peoples’ eyes to something that could happen, but 

it was based on prototype technology. The moment you try to get it into production 

technology then you need to engage with the right people and the right suppliers” 
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(interviewee A). This can be delayed further by the need to pass comprehensive global 

legislation requirements, especially if the technology is novel such as replacing rear view and 

side mirrors with camera systems. 

 

Aligning the benefit of new technology with brand values and attributes, and matching OEM 

pull with supplier push, is required to avoid missing out on potentially great new ideas that 

do not have an obvious route to market.  Where the OEM is part of a larger automotive 

conglomerate, research carried out by the parent company is regularly reviewed for potential 

transfer. This can become a barrier to transferring some exploit activities if the outcome is in 

competition with an activity at the parent company (“we essentially had two contradictory 

forces” interviewee K) but can also provide a faster route to market as the UK OEMs have 

lower production volumes than their parent companies.  

 

4.2.4  IT System Innovation 

With the rapid advancement of Information Technology in recent years, this group shows 

innovation adopted in new product development, shop floor efficiency, supply chain 

management and customer relations management. The virtual reality and data analytics 

projects were in partnership with a university, with the support of government funding. Other 

projects were adopting technology developed for other industries and applying them in the 

automotive industry. Both software and hardware must be compatible with an automotive 

environment. This group of innovations looks to wide collaboration with the technology 

industry. A key advantage of software platforms is the ability to trial a new system in parallel 

with the old system before widespread exploitation and use existing data to prove the 

benefits of the innovation. An advantage of the new companies are they are less likely to be 

shackled to legacy systems, and so are more able to adopt the latest technology without 

complex backward compatibility issues.  

 

In common with the other innovation groups, a key task is still convincing of benefits. “One 

thing I have learnt from experience is not to work in blissful isolation around innovation” 

(interviewee G). A significant success factor in transferring innovation to scale is establishing 

a dedicated cross-functional project team. In addition, clear responsibilities for the new 

system needs to be assigned to individuals. “The most important thing of all is to make sure 
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the transfer to scale is governed as part of someone’s role, to make people accountable. If 

its’s not somebody’s job, it probably won’t get done” (interviewee G). IT systems is in 

response to Industry 4.0 as described within the literature (see Chapter 2.5) – many 

consultancies are espousing the virtues of adopting these new technologies (including Kupper 

et al, 2016). This is an area where partners are more likely to be sought from outside of the 

Automotive industry that are the experts in their field (e.g. customer relationship 

management). 

 

4.2.5  Future Mobility Innovation 

This group of innovations directly tackles the current automotive industry disruptors, as 

describes in Chapter 1, from battery and hybrid technology to autonomous driving and future 

mobility business models. In one case a Mergers & Acquisition strategy was used by the 

parent group to bring in expertise and apply in a new product. Others created wide ranging 

consortia with academia and non-automotive companies, underpinned by government 

funding, to explore new space. The challenge there was aligning the different priorities and 

ambitions of all the (potentially disparate) partners. There is a role here for the trade body, 

the Automotive Council, to advise government departments on where to prioritise funding to 

ensure the UK Automotive Industry is competitive on a global scale. However, as in previous 

examples, speed to market is still critical. One project failed to transfer to exploit because 

they were beaten to market by a competitor and the business case was no longer positive. 

“The trial was ready to scale and launch, but only stopped because a competitor reached 

market first and the business case no longer made sense” (interviewee A). Access to funding 

can take twelve months from announcement of competition to project start. As shared in one 

example, the alternative is to build relationships with the banking industry to provide the 

funding in start-ups to develop new technology into a new and evolving supply chain. “Banks 

work by lending money, but don’t fully understand the industry. By creating a forum, they can 

see how the result could work and understand the business case” (interviewee H).  

 

Future mobility is in response to the automotive industry disruptors described in chapter 1.2, 

summarised by Gao et al (2016). Whilst this area is also likely to seek partners from outside 

of traditional Automotive, this is more to spread risk as new areas are being developed 

without clear market leaders yet. Multiple papers have described the automotive industry as 
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unable to undertake radical innovation or being change resistant (from Abernathy, 1978 to 

Hirsch et al, 1999), these examples illustrate that there is still resistance to going “all in” with 

new technology, instead looking to share risk with extended partnerships whilst nervously 

watching market conditions develop. The tipping point to full electric vehicles has still not 

arrived, but with many governments across the world setting dates to end the sale of new 

petrol and diesel cars many are predicting that point is close (Campbell & Miller, 2021; 

Carrington, 2021; Vaughan, 2021).  

 

4.2.6  Summary of Innovation Project examples 

The range of projects described shows the elite position of the interviewees, and the 

privileged access to current R&D directly related to the topics identified in Chapter 1.1. A total 

of 24 projects were described by the interviewees, and can be summarised in the following 

table: 

 

Type of Innovation Transferred Under 
development 

Not 
progressed Total 

Materials 5 4 1 10 
Components 3 1 0 4 
IT Systems 4 0 2 6 
Future Mobility 1 2 1 4 
TOTAL 13 7 4 24 

Table 4.3: Summary of innovation projects 

 

The ‘under development’ category includes projects that have been pivoted into other 

research, the ‘not progressed’ were due to insufficient business case rather than a lack of 

technical achievement. This summary does not show the very early ideas that are scanned 

but do not move into research projects, that can be as high as 70% drop off ratio in a typical 

innovation funnel (interviewees experience, as well as researchers’ own professional 

experience). However, this does demonstrate a good range of projects that have reached a 

maturity stage and ready to be transferred. Some of the examples follow the trends identified 

in the literature review. The concept car team set up by Volvo (Elmquist, 2007) also showed 

the innovation potential of giving a dedicated team freedom to operate, and also the risks of 

creating too much separation to the main organisation. Interviewee A described how a similar 

project “opened people’s eyes” and elements of the concept were transferred to exploit.  
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Raisch (2008) described how a parent company was leveraged for “know-how and resources” 

and integrated in a way to “preserve distinctive image and character” – this is still relevant, 

but examples were also identified where research was blocked if it did not align with the 

parent group direction. A study by Goracinova (2000) of automotive industry and academia 

collaborative research reported mixed results – short term funding and lack of strategic 

approach were cited as issues, with more success reported if a long-term relationship was 

established. These findings build on those conclusions by showing that a need from the OEM 

to find a fast and profitable route to market can be contradicting to building long term 

strategic relationships. Research with academia can take four years or more to mature to the 

point of being able to include in a vehicle programme and may not receive the same priority 

as innovation with a higher technology readiness level. Midler et al (2019) shows how 

collaborative relationships have extended beyond the triple helix of government-industry-

academia relationship (Elvekrok et al, 2018) to include Venture Capital funding, data 

companies, tech companies, mobility companies and even urban authorities to enable future 

mobility value propositions. These findings build on that research by showing how outside 

entities such as Banks have been brought into the process of innovation management early 

so they can understand more deeply the shared value that is proposed.   

 

4.2.7  Emergent themes from Innovation Project examples 

In discussing these contextual projects, three clear themes developed – COLLABORATION, 

SPEED and SCALING. The table below describes these emergent themes and the top ten 

comments from all the interviewees: 
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COLLABORATION 

- Building solid relationships across consortia members, often with 
complex requirements. 

- Bridging early stage innovation in academia to a scalable component 
in the supply chain, identifying partners that can ideate and deliver. 

- Cross-functional delivery teams with clear responsibility. 

SPEED 

- Achieving pace of development and timely certification, first to 
market is highly prized. 

- Taking advantage of low volumes to get to market quickly, and then 
scaling further. 

SCALING 

- Funding for large-scale high-risk innovation (level & source). 

- Scaling from one-off to production ready, and achieving consistent 
quality. 

- Aligning OEM pull with supplier push. 

- Gaining internal stakeholders’ agreement to exploit, and vehicle 
programmes as a route to market. 

- Use existing data to prove benefits of new software platforms. 

Table 4.4: Summary of emergent themes derived from project examples 

 

 

COLLABORATION was the first of the themes to emerge. None of the innovation projects 

described were developed in isolation – some were straightforward supply chains or 

partnerships; others were more complex multi stakeholder alliances. There was a large 

variation in the relative size of the companies and/or the value brought by the partners. 

Almost all moved away from the traditional buyer-supplier relationship, valuing the 

knowledge and experience each partner brought. At one end of the scale, a partner was the 

global leader in Customer Relationship Management digital platforms with an annual 

turnover many times that of the OEM. On the other end, small start-ups looking for a route 

to market and support for them to scale. As well as industry, the collaborations spanned 

academia and RTO’s to bring together expertise from different fields (or to share risk and 

costs). A significant point that was raised was the power of building the positive relationships 

– many partnerships built then developed into subsequent projects together, regardless of 

whether the previous project progressed to market or not. This people-centric theme is at the 

centre of collaboration and comes up multiple times across the interview questions. 
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Successful collaboration does not happen by chance but requires all parties to put effort into 

building trust and a common language to achieve outcomes greater than the sum of the parts. 

 

Collaboration is a synonym for partnerships, which was one of the main themes identified in 

the systematic literature review in chapter 2.3. Strategic alignment was identified by several 

authors. Jajja et al (2017) showed effective and mutually beneficial innovation can be 

achieved when older and newer companies collaborate, with strategic alignment being an 

important precursor. Narasimhan & Narayanan (2013) identified how suppliers can use their 

specialist strenghts to become nodes in innovation networks, with aligned organisational 

attributes such as culture being key to success. Prange et al (2015) identified that leveraging 

existing competences of each partner is highly beneficial for exploring new opportunities 

together. Other research identified partnerships that were beyond the confines of the current 

industry. Day & Schoemaker (2011) showed several examples of cross-industry innovation, 

with leaders emerging that can manage high levels of uncertainty. Kodama & Shibata (2016) 

proposed a layered strategic innovation loop to evaluate and succeed in collaborative 

innovation.  

 

Many papers identified the importance of a long-term relationship for building trust. Research 

by Dhir & Sushil (2017) showed that the greater the trust, the lesser the need to modify or 

terminate a venture. They do, however, acknowledge that a high demand in resource 

investment is required to build and sustain trust. Revilla & Knoppen (2015) found that both 

joint sense-making and joint decision-making are required to increase the performance in 

innovation and operations.  Jajja et al (2017) propose that organisations should only select 

supplies that have complementary resources to support innovation goals, and ensure the 

necessary supporting infrastructure is in place. These are examples of previous research that 

shows the improtance of collaboration, and there are many supporting synergies with the 

interviewee coments. However, this research goes further to propose that collaboration is a 

key emergent theme for organisational ambidexterity based on the finidngs of the research.  
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SPEED to market, to achieve first mover advantage, is highly prized. This is especially true of 

the contemporary OEM’s who have built a reputation on innovation. Timely certification is 

required if relevant, innovations such as cameras replacing side mirrors are not road legal in 

some markets which limits the ability to achieve payback. Many manufacturers use low 

volume or limited run special editions to get to market quickly, especially if reducing the 

global markets required for certification or taking advantage of low volume rules. Speed is 

also a great tool to achieve successful transfer to exploit, as quick wins can convert non-

believers and knock over barriers before the “corporate immune system” has time to build a 

defence and reject the idea. The longer an innovation takes to gain support or progress 

through gateways, the more chance of failure – it can be better to recognise the mounting 

resistance and move on to the next idea. Fail fast is the converse of succeed fast – use a fast 

pace to reach a conclusion before committing significant resource. The mindset of continually 

scouting for ideas and filling an innovation funnel reduces the reliance on the ‘one big idea’ 

to succeed and placing multiple bets when venturing into uncertain territory. 

 

The theme of speed is less obvious from the literature reviewed in chapter 2. This is despite 

static vs dynamic being a key debate, with He & Wong (2004) stating the need to continuously 

assess the balance between exploration and exploitation activities. The transfer of ideas 

between states, and especially the pace of transfer, receives little attention. Much research 

the barriers, such as Ismail et el describing the “corporate immune system” and Stokes et al 

(2015) identifying internal resistance to new ideas. There were also several papers that 

describe processes that can be restrictive for exploration, such as Dijk et al (2011) showing 

insights that institutional forces push innovating actors towards conformity and Magnier-

Watanabe (2011) describing how a Kaizen (continuous improvement) philosophy that enables 

exploitation activity can be limiting for innovation. This research brings to the fore the 

importance of speed of transferring ideas, and therefor speed being a critical theme for 

ambidexterity. This is especially important when facing industry disruption, in order to not 

get left behind by new entrants into the automotive space. Attention needs to switch from 

identifying barriers to accelerating through them. 

 

SCALING is the ability to back high-value innovation (which invariable has a high cost, and the 

importance of collaboration to share the cost and risk) or the ability to grow from one-off or 
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desktop example to get to market in high enough quantity to achieve payback (either low 

cost/high volume or high cost/low volume). There are many examples in this research of being 

able to produce a great demonstration, but then not able to transfer to exploit for various 

reasons. These could be proving out the production control or quality (to real or arbitrary 

standards), or the investment and resource required to build a small start-up company to 

scale into producing at volume. This is highlighted by the need to identify market opportunity 

to innovation, to match OEM pull to supplier push. Innovation needs to add value to a 

product, typically in a new vehicle in automotive terms, but in future business models it could 

enable different ways of buyers consuming the product as demonstrated by different 

ownership models. Traditionally the ownership would be over a period of years, but this could 

be reduced to a period of days or even on demand for individual journeys. In many cases, 

existing data or assets can remain in use whilst also proving out alternatives. Examples include 

using current data generated to prove out new processing methods, or existing vehicle fleets 

to prove out different ownership models. These use cases can then be scaled quickly if 

successful or returned to current process if not with no lasting repercussions.   

 

Most of the prior research discussed in chapter 2 was set against a backdrop of mergers and 

acquisitions in the automotive industry at the turn of the century to achieve scale. For 

example, AB Volvo acquired several other truck manufacturers to achieve a global footprint 

(Vahlne & Jonsson, 2017), and BMW acquired the Rolls-Royce and MINI brands to explore 

additional market segments (Raisch, 2008). In the last decade, the automotive industry has 

instead focussed on partnerships in an attempt to keep ahead of disruption. Having already 

achieved scale through acquisitions, the Volkswagen Group (now made up of 10 brands) is 

building partnerships with companies such as Ford, Amazon and Microsoft to accelerate the 

scale it can achieve in software development and battery technology. This research highlights 

the change in focus and approach to achieving scale, and therefore the third emergent theme 

for organisational ambidexterity. 

 

The three emergent themes will be supported by additional findings further into the 

interview instrument. 
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4.3 Differentiation vs Integration findings 

4.3.1 introduction to Differentiation vs Integration findings 

The first of the four key debates that emerged from the literature review refers to the level 

of separation between the teams within an organisation that are dealing with explore and 

exploit activities. A fully differentiated business has distinct separate units for each activity, 

whereas an integrated company addresses the two activities within the same organisational 

unit (O’Reilly & Tushman, 2004).  

 

4.3.2 Existence of separate organisations 

In the automotive industry, explore activities are typically within the Engineering or R&D 

function (agreed by all interviewees). The degree of separation varies from dedicated facilities 

on different sites, to no organisational separation at all but instead managed at an individual 

level (see section 4.5 for a more detailed review of these results). In the case of future 

mobility, this new area does not naturally sit within traditional engineering functions, so the 

responsibility goes to either Sales & Marketing (interviewee K) or a new function is created 

with a remit to explore (interviewee H). 

 

Within the larger automotive OEMs, the R&D responsibility is with Engineering. Most have 

some form of concepts or pre-development team. They are tasked with developing 

technology roadmaps to support future product development. Engineering activities tend to 

be broken down into three phases – early-stage research, pre-development to prepare 

activities for transfer, and development directly related to new product. New Product 

Development is directly concerned with bringing proven innovation to market, so is closer to 

an exploit activity. The lines between early research and pre-development can be somewhat 

blurry, with limited resources often focussed more on attempting to transfer innovation and 

integrating existing technology in a different application rather than pure research activities. 

In some cases, the pre-development team was on a different site to the main business. This 

can give additional degrees of freedom, as well as leading to governance issues. There are 

examples of research teams being set up to explore future technologies, only for that team 

to be pulled back into core engineering activities due to budget or resource constraints. “As 

soon as there is a hint of having to tighten belts or funding, R&D is generally where it is lost 
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from. That has been the case, the team focused on future research has basically been 

withdrawn back into daily delivery” (interviewee E). 

 

The cluster of more recently formed companies all have far less separation in their 

organisations. They have no separate units to focus on explore, instead innovation is part of 

the culture, and it is built into everyone’s roles and responsibilities. “Explore activities are 

heavily embedded across the organisation. It’s part of the culture” (interviewee L). Evidence 

of differentiated units can be found where an organisation has set up a team to explore future 

mobility. As the value streams can be very different to the traditional automotive business 

model, there is a high likelihood the core business will try to kill any innovation before it has 

even had chance to test it. Very small teams have been set up with a separate budget and 

remit. An example is described by interviewee H “the Future Mobility division sits under me, 

but is independent of all functions within the business, works independently, and has a small 

team”. (Interviewee H).  

 

In one case, where new technology was required to develop a new product, an external 

company that had expertise in that field was acquired by the parent company and tasked to 

work within the existing organisation to exploit the technology into a new product. “The core 

research team was lifted and shifted across” (interviewee F). This fits more closely with key 

debate four, external vs internal, it demonstrates how a high degree of integration is required 

to transfer and exploit new technology. This is closer in business model to the big tech 

companies that that spend considerable resource in scouting and Mergers & Acquisitions 

activities. 

 

4.3.3  Allocation of resource 

As mentioned in the previous section, New Product Development (NPD) is closer to an exploit 

activity. This is due to the long development times in automotive, and the need to fix 

innovation at a very early stage. By the time a new product is defined, most of the innovation 

is fixed. This means that NPD activity is focused on “implementation and execution” from the 

Exploit definition. Nevertheless, NPD sits in horizon two of the three horizons model where 

horizon one is to extend and defend the core business (manufacturing, sales & marketing), 

horizon two is building emerging businesses (NPD and the scaling of pilots), and horizon three 
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is to create viable future options. It is in horizon three that the majority of explore and 

innovation activities take place. In automotive terms, both horizons two and three are 

covered by the general term “Research & Development” and will be reported as R&D in the 

balance sheet. As a reference, even though Volkswagen Group spends $16 billion a year on 

R&D this still only accounts for approximately 6-7% of total revenue (see section 2.4). It then 

takes deeper inside knowledge of the business beyond the financial annual reports to 

understand the breakdown of resource allocation between horizons two and three. 

 

The mid-volume OEMs also have an R&D budget in the order of 7% of revenue, whereas the 

lower volume OEMs are around 20%. In all cases the horizon three explore activities are less 

than 1% of revenue. The bigger OEMs can stretch that 1% by setting up research programmes 

with universities that can match fund or better and attract government funding to offset 

research costs. This so called “off book” R&D can effectively double the effective spend, by 

engaging in a wider research network. The trade-off is the time and resource required to set 

up and maintain this network, which smaller companies cannot afford to do. OEMs that are 

part of bigger conglomerates can take advantage of research carried out by parent 

companies, but this still requires developing into unique products which may or may not take 

the specification away from original intention. Not only does the automotive industry have a 

very high capital investment cost, but the proving and certification cost of new product is 

high. All new vehicle programmes undertake extensive mileage accumulation all over the 

world and in extremes of climate. Pre-production vehicles can cost 10 times series production, 

and early development prototypes 20 times. Certification must be carried out for all global 

markets where appropriate, including crash testing where pre-production cars are built purely 

to be driven into brick walls. This all classes as development cost. 

 

The less than 1% future development budget still equates to millions of pounds, and it is more 

important than ever to leverage these funds. Baghai et al’s Three Horizon’s model (1999) is 

still highly relevant in the automotive industry. Whilst some (Blank, 2019) have tried to argue 

the model is no longer valid as the third horizon timeframe can be rapidly reduced compared 

to the original research, the point of keeping some focus on future profitable growth fits the 

automotive industry exploring future mobility models whilst horizon two continues to 

develop new models which still consumes most R&D budgets. 



 82 

4.3.4 Separate KPI’s and processes to support explore activities 

The core KPI’s are the clearest differentiator between motorsport teams and OEMs. For 

motorsport, “the only KPI that counts is lap time” (interviewee G). Funding is allocated 

according to what can provide the biggest improvement in lap time, and the results are 

measured every race weekend. The negative impact to a race team of a slow car can be higher 

than the money required to make the car go faster. Transfer of technology or PR benefit are 

merely secondary by-products. Explore activities are far more likely to be rewarded in pursuit 

of a few tenths of a second. On the other hand, OEMs are governed by ROS (Return on Sales) 

or ROI (Return on Investment). They exist to make a profit for their shareholders or parent 

companies, and to self-fund the next model line. Exploit activities are prioritised. Reporting 

cycles are annual, payback sought within twelve months, and waterfall project management 

measures gateways every four to six months. “There is no point the innovation team making 

the business go bust” (interviewee K). 

 

Where there are motorsport links, either direct or indirect, there are robust processes in place 

to support the transfer of technology. The pace and focus of development in top end 

motorsport lead to a quicker development time in explore activities. These are then briefed 

out across the organisation to identify potential to transfer to the main OEM business to 

exploit (“senior leaders get regular updates of technology developments” Interviewee L), or 

offered out on a commercial basis via a consulting arm. For example, hybrid technology 

including KERS (kinetic energy recovery system) has transferred onto hybrid and electric road 

cars. 

 

Within the Automotive OEM corporate structure, Engineering is measured on the timeliness 

and quality of design and data releases, directly linked to the cycle plan and calculated 

backwards from the next product release. There were examples of “skunk work” projects 

being put together, some that were launched and some that were shelved, but they tended 

to be personal passion projects of the senior engineering executive so were able to avoid 

falling victim to early resistance. Even when supportive KPI’s and processes are set, new ideas 

can still be resisted due to culture (corporate immune system). If projects that are accelerated 

through early stages but then hit issues later on, these are used by less supportive individuals 

as evidence of why strict process should be adhered to. If managers have been deemed as 
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successful in what they have previously been doing, then they are unlikely to take risks and 

push for early adoption of technology that has not had chance to prove itself. There is a 

delicate balance of developing leading edge technology and aligning it to market pull.  

 

With financial KPI’s focused on profitability, it explains why purchasing processes have 

evolved to focus on securing the best price to source a given quantity of components over a 

multi-year period. A tendering process will look for at least three suppliers to quote and 

negotiate for the best price. Each supplier will go through a vetting process to not only ensure 

they can deliver to quantity and quality, but also be vetted for ethical values such as an 

environmentally sustainable supply chain free from modern slavery. Processes are designed 

not to give competitive advantage to individual suppliers, but this doesn’t always work if there 

is only a single supplier of a new technology. Even if early explore phases are set up with a 

single supplier, the process should support this and still require going to market before scaling 

as other new entrants may appear. 

 

This exploit-derived processes are at odds with explore activities where there may only be a 

single supplier in the world of new technology they have developed, they may not have robust 

financials as they are a start-up, and they have no currently viable route to deliver in the 

required quantities to time and quality. They may not have the experience or resources to 

pass vetting procedures. Most interviewees identified the risk of mainstream purchase 

processes restricting explore activities. Some identified efforts had been made to put in place 

more flexible procurement processes and were seeing the benefits in supporting explore 

activities. 

 

Where seed funding is set aside, it is a relatively small amount. There are inevitably more 

explore ideas than can be funded, leading to a prioritisation process. This tends to prioritise 

ideas that are closest to generating revenue or saving money, even though some ideas could 

be significant in the long run but need more time and resources to develop. Only one example 

was given where an explore team operates with KPI’s set over five or ten years, rather than 

the usual one. Prioritisation also tends to follow current liner trends, at risk of missing major 

new trends or requirements. For example, up until recently a significant proportion of R&D 

budgets was dedicated to the trend of downsizing and increasing efficiency of internal 
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combustion engines. This was then caught out when electrification became increasingly 

dominant.  

 

In all examples, business cases were required before committing significant funding, but there 

were strong examples setting out non-financial metrics such as benefit to customer or weight 

saving. PR benefit can also be used as justification, especially in the context of multi-million 

pounds advertising budgets aimed at creating market differentiation. Business cases are often 

testing in low scale pilots or proof of concepts, with the objectives of demonstrating the 

technology as well as building evidence for the benefit KPI’s, before large scale funding is 

committed. 

 

4.3.5 Discussion of Differentiation vs Integration findings  

This question explores the degree of separation or integration between the business units that are 

responsible for explore and exploit activities. The research identified that the majority of explore 

organisations fall under the Engineering/R&D functions. The classic functional based organisation was 

established by Alfred Sloan at General Motors in the United Sates in 1923 (Womack et al, 2007). Sloan 

created six committees to coordinate activities, including technical development. This structure has 

largely stayed in place across all automotive companies, creating silos and divisions as much as 

defining clear responsibilities. Technical development functions have taken on various titles including 

Engineering and R&D, but always tend to retain overall responsibility for innovation.  The literature 

suggested that there is a tendency to be at one extreme or the other – to either have a completely 

separate explore unit, or to have a fully integrated business (Levinthal & March, 1993).  

 

A key factor in this is the often-opposing criteria for each business mode, such as a strategic 

intent of innovation and growth for an exploratory business contrasting the intent of cost 

control and profit for an explorative business. These competing criteria are challenging to 

integrate into the same business. From the findings, companies tended to fall into the two 

categories of Traditional or Contemporary. The Contemporary OEMs demonstrated values 

closely aligned to those identified in the literature of an exploratory business. There was 

minimal organisational separation between activities and were more entrepreneurial and had 

innovation as part of the culture. Whilst the companies clearly needed to make a profit, they 

were more willing to take risks and act quickly to transfer innovation. While still being fully 

integrated businesses, the intent and values were very supportive of explore activities and 
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the successful transfer of innovation. They saw having extremely close links between explore 

and exploit activities as being a competitive advantage. On the other hand, Traditional OEM’s 

had extensive hierarchy and separation between explore and exploit activities. Their intent 

and culture were aligned to an exploitative business, prizing cost control and efficiency. This 

had the effect of forcing a separation between the explore units to give them any freedom to 

explore. External parties were engaged not as integrated partners, but as arm’s length 

innovation incubators to nurture new ideas away from the mechanistic restrictions of the 

main business. They had developed methods of leveraging any committed resource into 

match funding from R&D partners, often augmented by government funding. As most OEM’s 

only had a single set of KPI’s and processes, geared towards exploitation, these were seen as 

significant barriers to innovation. These findings closely align to the leadership dimensions 

laid out by O’Reilly & Tushman (2004) that show a dichotomy of criteria across exploitative 

businesses (in this research Traditional OEM’s) and exploratory businesses (equating to 

Contemporary OEM’s).  

 

Previous research has concluded that home-owned (UK) automotive firms are more likely to 

be explorative vs foreign-owned firms tend to be more exploitative (Qamar et al., 2021), 

focussing on the automotive supply chain. This research has found that at OEM level, bias is 

more down to age of company (traditional vs contemporary), with ownership having less of 

an influence. For the larger OEM’s, there was evidence of a third type of organisation – one 

that focussed on the transfer of innovation. This worked well where the advanced explore 

activities happened in a very differentiated environment, and these teams were responsible 

for taking well developed innovation and integrating it back into the main business to exploit. 

This system has several advantages – it protects the explore activities from the rigid KPI’s and 

processes of the core organisation but provides a conduit to transfer the innovation when it 

has reached a suitable level of technical maturity, backed up with a business case and plan to 

achieve volume and quality. This builds on the findings of Midler et al (2019) identifying that 

new business units have been established to explore new technology such as autonomous 

driving. It also closely fits to Baghai et al’s (1999) three horizons, with distinct areas of the 

business focusing on each of the three horizons. This expands the Organisation Ambidexterity 

model by proposing that explore is actually made up of two stages or organisation sub-units. 
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The risk to this is that the “horizon 3” organisation is even further removed from the core 

business increasing the challenge of transfer. 

 

This leads to the conclusion that the strategic intent and culture of a business determines the 

extent of differentiation or integration. Where the intent is cost efficiency, then a 

differentiated explore unit is needed. If the intent is based on innovation and an 

entrepreneurial approach to breakthrough innovation, then a fully integrated model is ideal. 

This research supported the literature hypothesis of a dichotomy of states rather than a 

continuum (O’Reilly & Tushman, 2004).   This also closely aligns to the three success criteria 

identified in the projects (4.2.7). It is widely accepted that not all explore activities will lead 

to a customer product or service. The assessment and evaluation phase has to happen quickly, 

to apply due diligence to understand if a viable business case can be developed before 

excessive resource is consumed (SPEED).  

 

4.3.6  Summary of Differentiation vs Integration findings 

As previously identified, OEMs can be separated into Traditional and Contemporary, and 

themes have emerged in this section that can be summarised in the table below: 

 

Traditional OEM Contemporary OEM 
• Extensive hierarchy and separation 

(even sub-separation) between explore 
and exploit activities. 

• Multiple sites or locations 
• Horizon three resource less than 1%, 

but leveraged across a wide research 
network. 

• “Passion projects” are the exception. 
• Processes focussed on exploit. 
• Business cases prioritise ROI (Return 

On Investment). 

• Minimal organisational separation 
between explore and exploit activities. 

• Innovation part of the culture. 
• Single site/location. 
• Horizon three resource less than 1%, but 

more focussed. 
• “Passion projects” are the norm. 
• Processes supportive of explore. 
• Business cases prioritise customer value 

(to create market differentiation). 

Table 4.5: Summary of findings from Differentiation vs Integration 

 

This contrast between Traditional and Contemporary OEMs will be explored in more detail 

in subsequent sections. 
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4.4 Individual vs Organisation findings 

4.4.1 Introduction to Individual vs Organisation findings 
The second of the four key debates refer to ambidexterity applied at an individual level. As 

well as defined explore or exploit roles within an organisation, people may operate beyond 

the confines of their own jobs, and broker internal linkages (Birkinshaw & Gibson, 2004).  

 

4.4.2 Formal and Informal networks 

All interviewees identified formal networks for innovation transfer - “innovation doesn’t 

happen in isolation” (interviewee G). For larger organisations, there were hierarchical flow-

down structures at board level, senior leader level, and team level. Smaller organisations held 

cross-platform meetings. Some meetings were separate to focus on innovation, and some 

were standard agenda items in wider meetings. There was a bias towards the cadence of the 

formal meeting structure to being monthly rather than weekly. The success of these forums 

was felt to be very much down to the individuals that support the meetings. Better results 

were seen when supporting the success of these networks was in people’s formal objectives, 

not just another “backpack” role. In some cases, innovation is at the forefront and all ideas 

are shared openly and supported “it’s part of the job, it’s not perceived as different to the 

mainstream role” (interviewee G).  

 

In other cases, the process is only successful “if the owner believes in the methodology and 

that the process is going to enact a positive outcome” (interviewee F). There was also a view 

that new product development is an art form, therefore we must trust what the engineers 

are going to give us and that it can be made. This more traditional view manifested a gap in 

the network where designs were only passed over at a certain maturity level. The more 

modern practice is to foster a collaborative approach with all stakeholders fully engaged at 

the earliest stages. There were increasing examples where the ideas presented were not fully 

understood by the meeting members, so “those ideas needed a more iterative process of 

testing and proof of concept to get full buy-in” (interviewee H). One interviewee stated that 

the formal processes could be too rigid and did not allow for the flexibility required to transfer 

more novel ideas. 
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The purpose of these meetings needed to be strongly aligned to the business objectives. If 

individuals were to have the supporting of these networks in their objectives, they should 

align to functional and business objectives. The interviewees generally observed there was 

more of a push from the explore side rather than a pull from the exploit side unless there was 

a strong alignment with the needs of the next product line. The key exceptions were cost or 

weight reduction ideas, which universally would get priority and accelerated through the 

networks. An alternative route to market was via limited run special vehicles or 

customisations, as these are funded by wealthy and influential customers and can fast track 

new ideas into production. Once they have been made available, albeit in very limited volume, 

it can be easier to then scale up later. 

 

Often the success of formal networks relied on top level management sponsorship. There is 

a risk that innovation topics are not priority, particularly against operational topics focussed 

on exploiting current revenue streams. If senior leaders are not seen to be supportive of 

innovation networks, then there is no emphasis or motivation lower down the hierarchy to 

engage. Even with the formal networks in place, there were descriptions of “behind the 

scenes cajoling” and over-reliance on “hobbyists” for success. Where there is senior level 

support, there can be frustration or conflict if certain ideas are leapfrogged because they have 

been seen by the right people. It was also felt that innovation initiated within the 

design/styling departments tended to get more support than others due to the influence of 

the Design Director (or equivalent role) within the organisation. 

 

It was widely reported by the interviewees that more things got achieved, and more 

innovation got adopted, by leveraging the informal networks. Especially where limited budget 

and resources were available for explore activities, the informal networks were key to 

successful transfer. Like minded individuals tended to come together within the informal 

networks to support each other, and these relationships become built on experience and 

trust.  Despite both formal and informal networks being in operation, these frameworks still 

need people to drive ideals through. Both “active owners” and “active recipients” are 

required – reinforcing the proposal of Schnellbacher &Heidenreich (2020) to incentivise 

knowledge offering as well as knowledge seeking. Side conversations are used to “connect 

like-minded people and build momentum” (interviewee C). One interviewee recommended 
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that companies should enable organic interactions, rather than forcing it to happen. A forced 

approach leads to scepticism, whereas creating an informal environment where people can 

interact and discuss ideas encourages momentum to build naturally. The emphasis for success 

is on informal networks, connecting passion across multiple stakeholders (that may not 

interact on a formal basis day to day) to discuss, incubate and develop new ideas. “The growth 

mind set will always be there, unless the corporate immune system rejects those individuals, 

and they move elsewhere to where they feel their input is valued” (interviewee K). 

 

4.4.3 Individual time 

On the question of organisations supporting individual time for innovation, only one 

organisation has it built into their resource capacity planning. At a department and individual 

level, 10% of time is set aside to focus on future (explore) topics. Another organisation doesn’t 

have a time booking or chargeable time process to explicitly capture exploit and explore 

activities, but it is assumed in everyone’s role they will have time to carry out explore activities 

and are expected to innovate. The chargeable time process, common in some form or other 

across most automotive OEMs especially in R&D departments, is often a barrier to supporting 

individual’s time on innovation. There were two examples of previously having a budget in 

place to support individual time but were then closed down due to finance restrictions. One 

senior manager proposed “if you really want to be innovative, I need a Friday from people, 

once a month, something where I can corral people and put them into grand challenges and 

start to pull forward their thinking” (interviewee K). People need to feel that they are 

supported by their manger, that they have permission to spend time on innovation, especially 

if it is not core to their day job. This time is especially difficult to protect against a backdrop 

of significant delivery pressures and “firefighting” activity to support current product. 

 

It is very rare for “20% time” (Schmidt & Rosenberg, 2014) to be enabled in automotive 

industry. “Unless an organisation has sufficient budget or balance sheet freedom to 

operate, they cannot widely support 20% time. The overtime bill already tends to be 

significant”. Google, the organisation that termed the phrase “20% time”, currently has a 

profit margin of over 20% and it was over 30% at around the time the phrase was coined. 

3M, another company that is reported to have adopted “20% time”, also has a profit margin 

over 20%. By comparison, the automotive industry typically has a profit margin below 10%, 
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as low as 4%, with some companies reporting losses in recent years. As well as overall 

profitability of an organisation, when time is booked to a project there is a risk of early cost 

overrun if too much explore activity is allowed, which cannot be recovered later. 

 

Without a clear pull or purpose, it is difficult to support individual explore time. It is hard to 

measure and identify good value, unless linked to a specific outcome, and directly linked to 

strategy. This can be done in any function. An example was in manufacturing, where 

production was stopped for a period so everyone could focus on improving quality and 

problem solving. Clearly, which challenging volume targets to be met, this must be done 

sparingly, but is a good example of engaging a significant number of employees on a common 

goal. Rather than individual level, explore activities tend to be done at team level. The 

approach tends to vary across different business functions – some are more delivery and 

process focussed, others are directed towards advanced engineering or future mobility. A 

common trait is they tend to be challenged focus, there is little evidence of true blue-sky 

thinking – where it is supported it tends to be limited to a very small team with very limited 

budget.  

 

Alternative approaches identified included using interns or trainees for scouting activities. 

These tend to be covered in overhead and not required to book against projects, so it is often 

accepted as an opportunity to focus on innovation within the team they are on placement 

with. A lack of experience is offset with unbiased thinking and an enthusiasm to seek out new 

ideas. Within the experienced members of the team, attending trade shows relevant to their 

specialism is a good way of scouting, and can be added to annual objectives as a tangible 

activity reporting back any highlights. If the individual is a recognised expert, then chairing 

sessions or giving presentations can give good brand exposure and used as an argument to 

offset any costs (time and travel). 

  

4.4.4 Individual reward 

Often symbiotic to the topic of supporting individual time is providing individual reward. 

Examples across the interviewees include award ceremonies, dinner with the CEO, and annual 

showcases. One example was holding a “Smartie day” where all ideas generated received a 

packet of smarties, and peer groups encouraged each other to submit ideas.  Where a 
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financial reward was offered for Intellectual Property creation, it was only a token value and 

not linked to the potential value of the patent. Some other countries have a legal requirement 

to give a share of the benefits to the inventor, but this can also be a negative as it has led to 

long drawn out legal battles over the size of a claim. Another potential negative of a reward 

system is the risk of demotivation as some roles cannot innovate as recognisably. Most staff 

will not have the time to put in the effort to develop an idea to point of patent. “Ideally you 

want to cover the whole staff without bias according to job role, seniority or function” 

(interviewee J). It is also counterproductive to set a department objective of creating IP, but 

then removing the ability to deliver due to resource either being refocussed on daily 

deliverables or released. Often the reward is intrinsic, “people tend to innovate whether there 

is a reward or not” (interviewee B). Increasingly, innovation requires the combination of 

different skills and cross-silo working. Team innovation becomes harder to determine as there 

may be many people that have contributed to varying levels to move a project forward. Trust, 

often difficult to build in a culture that rewards individuals in a traditional sense, is more 

important for a successful outcome. Many interviewees held the opinion that innovation 

should be in the context of a team, not working in isolation. Physical barriers should be 

removed by designing open offices with shared spaces, or co-locating task force teams. 

 

Whilst some interviewees saw it as morally correct to share some level of reward with the 

inventor, other companies took it as part of the culture and inbuilt in everyone’s job. Not only 

is there no reward mechanism, in some cases if you are not delivering innovation then you 

don’t have a job. In terms of financial reward, there is a balance in recognising the time and 

effort required to create IP and secure a patent, against the fact that the company is already 

investing in the time and resources to develop the idea. There are countless minor patents 

that hardly cover the cost of registering and maintaining the paperwork. Previously patents 

had been used as a form of negotiating currency in suing and counter-suing close rivals in a 

zero-sum game. These legal battles are drawn out over years and run up significant legal costs. 

A more modern view is that speed to market and generating revenue through first mover 

advantage is more valuable, and some such as Telsa have moved to open up their patent 

library for free. IP creation and patenting are not relevant to future mobility business models.  
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4.4.5  Rotation of Individuals between explore and exploit roles 

It has been suggested that rotating individuals between explore and exploit roles (Mon et al, 

2015) could break down the ‘not invented here’ syndrome and support the transfer of 

innovation. The majority of responses was that this isn’t happening, as innovation roles are 

too specialised and too few. Where innovation teams had been set up, they had not been in 

place long enough to see any rotation. In small to medium sized companies, the same person 

tends to take a new concept through to production. Often people are doing both explore and 

exploit roles. “It’s always the people aspect that’s driving the innovation through” 

(interviewee A). The balance of free-thinking vs pragmatic skill sets tends to be rare in 

individuals (partly because of the environment, partly as a natural dichotomy). Where 

individuals had moved, it tended to be from operations (exploit) to R&D (explore) and not the 

other way around. “I have only seen it flow in one direction” (interviewee D). Horizontal 

moves between explore and exploit roles are available for personal development but tend to 

be rare. It is difficult in a small organisation to enable rotation as to backfill is always required 

– an example was given where people were rotated on a one-for-one basis. 

 

More important than rotation is enabling cross-functional teams so people can bring domain 

knowledge and expertise to shape innovation up front. Multiple responses emphasised that 

close cooperation was more important than rotation. Experienced operations people can 

apply problem solving skills to research projects to increase the chances of successful transfer 

to exploit. As a result of needing to create business value, tasks forces have been put in place 

to focus on a specific research challenge and bring to maturity. A dedicated team is formed 

for a fixed period, up to two years. They have the relevant skills and background for the task, 

combining operations/delivery skills with research and creativity. At the end of the period, 

some team members may stay on the project as it scales into product, whilst others will rotate 

onto other research projects.  

 

Distinctly different skill sets are generally acknowledged between explore and exploit 

activities. Some people thrive on delivery, efficiency and practical problem solving, whilst 

some are stronger at focusing on new ideas and theories. Above skills, a different mindset is 

required between the uncertainty of innovation and the steady state of efficient delivery. 
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“You have to have pragmatic people who know how to deliver (exploit), and you also need 

free thinkers who don’t deliver anything but fresh ideas” (interviewee K). 

 

4.4.6 Discussion of Individual vs Organisation findings 

The literature proposes that ambidexterity can be applied at an individual level, that people 

that have a broad experience and wide personal network can be successful at driving explore 

activities and transferring innovation (Bonesso et al, 2014). This capacity to operate beyond 

the confines of their own jobs, and to broker internal linkages, was reinforced heavily in this 

research. “Innovation doesn’t happen in isolation” (interviewee G) was a quote that highlights 

the importance identified in supporting the formal networks and nurturing informal networks 

to support explore and transfer activities. Top level management was highlighted as being a 

key factor of success, although some caution as to how to let this play out to avoid criticism 

of favouritism. 

 

Again, distinctions emerged between Traditional and Contemporary OEM’s. Individuals within 

Traditional OEM’s felt they needed permission to innovate, explore activities were rarely 

linked to personal objectives, and there was no support for “20% time” identified by Schmidt 

& Rosenburg (2014). Certainly, a clear pull or purpose is required to be in place to support an 

individual undertake explore activities. This contrasts with a Contemporary OEM where, in 

some cases, 20% time is built into the resource plan, and everyone is expected to innovate. 

This is linked to reward – in some cases it was felt the need to explicitly set explore objectives, 

in other cases it was implicit (driven by company values). Goncalves et al (2020) proposed 

that a “hierarchical culture created a capability for small incremental change but left little 

room for experimentation and fast decisions” and conversely an “adhocracy culture have a 

focus on innovative outputs, with a flat structure and focus on individuality and flexibility”. 

Their research site was the international automotive industry. The Hierarchy culture was a 

good fit to the traditional OEMs and the Adhocracy culture a good fit to Contemporary OEMs, 

and the model reflects the degree of support for individual ambidexterity.  

 

Due to pragmatic vs freethinking skill sets, it was rare to have a rotation of roles between 

explore and exploit roles. Where there was evidence, it was from exploit into explore roles. 

In other cases, individuals where undertaking both roles. This would tend to imply that, whilst 
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there is strong evidence from the literature and this research that there are two distinctly 

different skill sets, individuals that have stronger explore skills may find themselves in exploit 

roles and look for ways to operate in their preferred way of working. It is rare to see someone 

with stronger exploit skills stay long in an explore role, as they would struggle to adjust to the 

uncertain outcomes and lack of rigid methodology. Lô & Diochon’s (2020) study of Renault’s 

Fab Lab did report that the parallel structure allowed employees to “move back and forth 

between their respective business units and the Creative Lab to conduct both exploitation 

and exploration activities”, but lacks detail in the personal skills required to be successful in 

both modes or how the employees were selected. Smith (2017) suggests this also presents a 

recruitment challenge to either select leaders with a mixed approach to deliver in terms of 

exploration and exploitation, or to recruit different styles for different roles. These research 

findings show that, where opportunities do exist to transfer between modes, it is driven by a 

business need first and then an individual’s skill sets and career aspirations. 

 

4.4.7 Summary of Individual vs Organisation findings 

The table below summarises the key points from this section: 

Traditional OEM Contemporary OEM 

• Formal networks in place, longer structure, 
requires top level management sponsorship. 

• Seek to transfer at high maturity level 
• Need strong links to individual’s objectives 
• Need permission to be innovative 
• Use limited volume specials to accelerate 

innovation 
• No formal support for individual “20% 

time”. 
• Individual reward for innovation/IP creation, 

but token amount. 
• Staff rotation on limited basis based on 

business need. 

• Formal networks in place, shorter structure, 
supported by all levels. 

• Engage all stakeholder early 
• Corporate culture supports objectives  
• Everyone expected to be innovative 
• Core product relies on innovation and 

creates more pull. 
• Either support for “20% time” or built into 

role. 
• No individual reward but is expected, 

celebrated at team level. 
• Limited rotation, on a one-for-one basis. 

Table 4.6: Summary of findings from Individual vs Organisation 

 

This research indicates that much of the effectiveness of individual ambidexterity can be put 

down to organisation environment. If structures are rigid, then there is little support for 

individual ambidexterity so people either adapt to the environment or leave for a company 

that they feel better supports their personal values. 
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4.5 Static vs Dynamic findings 

4.5.1 Introduction to Static vs Dynamic findings 

The literature suggests that, in some cases, the inherent tension between explore and exploit 

activities leads an organisation to reassess its structure on a continual basis (He & Wong, 2004), and 

a temporal element could exist. Some of the literature suggests that switching modes at a corporate 

level can limit changes of survival (Chen, 2017), however there may be dynamic elements in sub-

organisations that exist even if the overall organisation remains broadly static. 

 

4.5.2 Organisation changes over time  

The most obvious example of a temporal dimension to an organisation was from the race 

team, that reacted to the race calendar and off-season on an annual basis. Priorities and roles 

would shift, with resource focussed on the task in hand. These can be categorised as explore 

– designing and preparing the next generation race car for the new season, and exploit – 

racing the car and continual improvement activities to extract maximum on track 

performance from the design. As the automotive industry has much longer development 

cycles, the temporal changes are not as pronounced or cyclic. There are shifts of emphasis 

during the vehicle development process. The project requirements dictate the workload and 

deliverables, and have resource curves that tend to peak closer to launch. There is a balance 

of front-end loading and back-end firefighting, which can lead to a vicious circle of firefighting 

from one project to the next as it is very difficult in reality to isolate significant resource to 

focus on explore activities during a launch phase. Flexibility is required across multiple 

projects, smaller organisations are able to quickly react and evolve to support a high number 

of launches. External resource and design houses are uses as an extension of resource to build 

in flexibility. 

 

Whilst the overriding majority of an organisations resource is focussed on exploit activities, 

there are attempts to move from reactive firefighting and containment activities across 

multiple launches to preventative and right-first-time solutions on future projects which pulls 

resource across to support explore activities. “It would be a brave move to completely 

separate explore resource and isolate them from exploit activities” (interviewee D). A more 

stable project portfolio allows resource to move upstream to apply valuable problem-solving 

experience to support quicker development of innovation. “The flexibility that is there is 
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stretching the people that are in explore mode into the delivery mode, and bringing people 

who are in delivery roles as early as possible into the innovation phase” (interviewee A). 

Portfolio management needs to be rigidly applied – to quickly scale successful pilots, and to 

cut unsuccessful pilots to reassign the resource accordingly. Create clear criteria and “have 

the guts to prune areas of the business that are not efficient or loss making” (interviewee C).  

 

In most cases, the organisation does not change between exploit and explore over time, but 

the hand over point between exploit and explore can be flexed with a crossover of exploit 

resource getting involved earlier in innovation and explore resource developing the 

innovation closer to production. 

 

4.5.3  Drivers of organisation change over time  

Newer companies must innovate to establish themselves, whereas the older companies have 

a more iterative model building on existing and incremental technology. In 2002, Porsche 

demonstrated that a sports car brand can successfully develop an SUV to increase profits and 

customer appeal. In the next two decades, all other sports car brands have either launched 

or are in advanced pre-launch phases for their own SUV’s. Even when exploring new 

segments, the organisations have not changed over time but carried over existing expertise 

and resource. The primary driver of change is production volume – more volume requires 

resource to increase, less volume requires resource to decrease. “We literally move with 

volume – more volume more heads, less volume less heads” (interviewee J). This is managed 

through flexible labour agreements and temporary labour contracts, and in more extreme 

examples recruitment drives or redundancy programmes. Linked to production and sales 

volumes, a financial need or business plan can drive organisation changes – growth or 

reduction.  

 

A change in leadership at the top can bring a structural change to an organisation, driven by 

different thinking or a need to make a personal mark. “The organisation did change with the 

introduction of the latest Chief Technical Officer, but then delivery pressures reversed some 

of the change” (interviewee E). External factors tend to have the biggest influence over 

organisation design. The emission regulation changes around 2018 has driven significant 

change, some global regions are changing legislation faster than technology can keep up and 
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more effort is required to meet complex legislation demands. This further demonstrates the 

reactionary nature and slow pace of the automotive industry – those that have already 

adopted new driveline power sources, such as Telsa, have had less adapting to do and can 

instead focus on exploiting their current technology. Those sports car brands that moved to 

offer SUV’s early are on to the second and third generation and additional spin-off derivatives, 

whilst the competition struggles to catch up.  

 

4.5.4  Future factors of organisation change  

Organisations tend to evolve over time, not in a cyclic manner but to react to megatrends. 

The primary recent example of this is the rapid advancement of digital engineering 

technology. Computer simulations are maturing to the point now when they can replace 

much of the physical development of a new vehicle, such as aerodynamics or crash 

simulation. This shifts skillsets from a physical domain to a digital domain, and may require 

new departments to be established to work closer on new technology platforms.  

 

As some of the disruptors identified earlier start to effect companies, these will be significant 

future drivers of organisational change. Currently, sports car manufacturers focus on driver 

enjoyment, and tend to have no immediate plans to explore changing ownerships models 

such as Mobility as a Service. Where the explore activities are established, future mobility 

exploration is very early stage and consuming very little resource. If a new service is 

successfully created, the explore team would often become the exploit team. This is primarily 

as there is no organisational team to hand over to, but also as the explore team will have 

developed deep knowledge of the new business model. The risk of this is the change of skill 

set from entrepreneurial risk-taking to process-oriented cost control to make the new 

business model profitable and viable for the long term. 

 

Another future factor that will influence organisation change is employee expectations. 

“Individual expectations of work-life balance are changing, and changing rapidly” 

(interviewee K). Working practices already established in start-ups and tech companies are 

starting to filter into traditional automotive companies. Individual expectations are beginning 

to change in terms of work/life balance and work-based fulfilment expectations, which will 

force new working patterns. The traditional model of 9-to-5 office working at a desk is 



 98 

becoming outdated. The ability to be physically remote and still contribute via digital tools is 

being embraced. Regional and even international skill bases have long influenced 

organisational design. Big companies have set up outposts in talent hotspots such as Italy for 

design and San Francisco for technology. In the UK, the automotive industry is centred around 

the Midlands. Companies based in other regions have to tempt and relocate experienced 

hires. As the demand for software engineering and digital skills increases, the battle for talent 

extends into many other industries than just automotive. Companies are evolving their 

recruitment strategies to create new outposts were untapped talent pools are (Aston Martin 

opening a manufacturing facility in south Wales, Jaguar Land Rover opening a Mobility office 

in London), as well as attracting people to head office location with remote working 

agreements. 

 

4.5.5 Discussion of Static vs Dynamic findings 

The literature suggests that the inherent tension between explore, and exploit activities could 

lead an organisation to reassess its structure on a continual basis (March, 1991). The only 

example within this research that came close to that hypothesis was the racing team, that 

had different priorities during race season and in the off-season. Resource was deployed to 

the task in hand – from full focus to building and preparing the cars ahead of the new season, 

to continual improvement throughout the season.  However, this is more an example of agile 

working rather than a temporal dimension to organisational ambidexterity, as there were 

always strong elements of both explore and exploit activities that work hand in hand at a 

small and very focussed organisation with a singular objective of achieving the best possible 

lap times with the resource available to them. Chen (2017) suggests switching modes too 

often could limit survival chances, but in the case if the racing team it fits with the annual 

cycle of race calendar and off season. 

 

Due to the long development times, and even longer product life in market, automotive 

companies are more set up along waterfall project management practice and more stability. 

The cash-to-order side of the business is always focussed on building and selling the current 

products, and the New Product Development side is always focussed on the next new model 

(from model year updates to complete new vehicles). Since Alfred Sloan introduced the 

functional based organisational structure at General Motors nearly a hundred years ago 
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(Womack et al, 2007), the structure has largely stayed the same across the industry. Petro et 

al (2020) proposed dynamic ambidexterity at a project portfolio level, which these findings 

did provide supporting evidence. However, the predominant driver of change in the size of 

the organisation is down to sales volume – changes in demand both up or down. Even explore 

activities are directly linked to sales volume, as investment in future research is proportional 

to profitability. Megatrends, such as a shift towards powertrain electrification or digital 

engineering methodologies, are driving re-prioritisation of resource and an evolution of skill 

sets required. This is typically a zero-sum activity, with the reduction of one skill set or 

specialism to make way for the new requirement, or an increased focus on cost reduction to 

free up investment in new technology or new market segments.  

 

As OEM’s look to move to the forefront of these emerging trends, another significant factor 

on organisational design emerged in this research. As software plays a significant and growing 

part in the automotive industry, employee expectations from the tech sector are starting to 

filter through. These include higher emphasis on work/life balance, such as flexible working 

hours. The fixed 9-to-5 culture is already disappearing from office areas, as the emphasis is 

on workload delivery not hours spent at a desk. This trend extends to the ability to work 

remotely, rather than undertake long commutes or relocate. Modern IT tools enable people 

to work together from many different locations, and the emphasis on time in the office should 

be on in-person collaboration or exploring new ideas. Where clear tasks are established, these 

can easily be carried out remotely. He & Wong (2004) suggest a need to continually reassess 

the balance between explore and exploit activities, and these emerging trends indicate that 

now is a key time to reassess the organisation. 

 

Of the four themes identified in the literature, this one found the least evidence to support it 

and weakest link to the literature. OEM’s evolve over time, but do not switch between explore 

and exploit roles at an organisational level. Instead, speed is a much more significant factor. 

The ability of an organisation to adapt to trends and market changes, and to evaluate and 

transfer innovation, at speed is critical to future survival. The previous powertrain trend of 

engine capacity downsizing happened slowly, but there is a growing view that the switch to 

electrified powertrains will happen quicker as a combination of government legislation, 

attractive products at competitive price points, and consumer acceptance come together. 
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This change may well happen at different rates across different regions across the world, 

making speed an essential theme for automotive industry organisational ambidexterity. 

 

4.5.6  Summary of Static vs Dynamic findings 

All the evidence from the interviewees shows there is not a temporal element of 

organisational ambidexterity, that there is not a significant dynamic change in the balance 

of explore and exploit areas of the business beyond sales growth or recession, or evolution 

to respond to megatrends. The table below summarises the key points from this section: 

Traditional OEM Contemporary OEM 
• Iterative model and technology evolution. 
• Even entering a new segment, such as SUV 

market, does not change organisation. 

• Innovate to create market differentiation. 
• Highly agile organisation, continuously 

evolving since the beginning of company, 
remains in DNA. 

Table 4.7: Summary of findings from Static vs Dynamic 

In all cases (outside of Formula 1 motorsport), the following are the key points for the 

automotive industry: 

• The primary driver of organisation change is sales volume (significant changes up or 

down). This can be cyclic in line with boom/bust cycles in the economy. For example, 

significant growth in the early 21st century was reset during the financial crisis in 

2009. Much of the growth was then recovered until the global COVID-19 pandemic 

in 2020. 

• A secondary driver is megatrends e.g. the shift away from physical to digital 

engineering, or increasing software requirements within the car. This tends to be an 

evolutionary as new trends evolve (no return to a previous status). 

• Long development times and multiple new model launches lead to an agile 

organisation (especially in smaller OEM’s), rather than a temporal shift between 

explore and exploit modes.  

• Once a start-up has moved from explore to exploit, the two modes exist in parallel 

(e.g. Tesla, McLaren). 

• The search for talent in high demand skills (that may not be traditional automotive), 

both internally developed and external experience, is likely to be the next driver of 

organisation change as much as any market megatrend. 
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4.6 Internal vs External findings 

4.6.1 Introduction to Internal vs External findings 

The literature suggests that the boundaries of a company can be extended to support explore 

activities. The seeking and acquiring of knowledge outside of the company is a desired 

strategy for growth (Kogut & Zander, 1992). These boundaries can include the supply chain, 

academia or research organisations, and knowledge sharing forums ranging from conferences 

to open innovation platforms and open hackathons. This research is seeking evidence of open 

vs closed innovation, reach of boundaries, codification to transfer knowledge, and resistance 

to new ideas. 

 

4.6.2  External & Open Innovation  

The automotive industry has a long history of collaborating externally to explore new 

technology and innovate. Firstly, this is within the existing and established supply chain. All 

interviewees spoke of established mechanisms, with a range of approaches. Some examples 

described taking a problem and putting it into the supply chain, and funding it through 

collaborative R&D (direct funded, joint funded or match funded using government support) – 

this is the traditional method of exploring within automotive industry. Others hold onsite 

roadshows inviting key suppliers on to site to deliver technology showcases. This allows “all 

areas of the business to come and take part” (interviewee E) to all assess the new 

technologies together, and supports rapid prioritisation and selection. When external 

companies approach the automotive companies, it tends to be on a relationship basis, as 

there are no prescribed channels to manage new unsolicited approaches.  

 

Secondly, tie-ups or relationships with academia and research organisations. These tend to 

be relationships that are built on an individual level with relevant faculties and professors, 

with limited examples of approaching in an open manner. Engagements range from reviewing 

research outcomes for new technology, to inviting new ideas to be pitched and rewarding the 

best with funding. This channel is highly valued to engage with the research community, and 

to tap into skills and knowledge, but tends to favour more mature ideas that are closer to 

market.  Thirdly, there is active engagement by attending trade shows and conferences. These 

are very much component area specific, such as glazing or sealing systems. These scouting 
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activities are based on searching for new technology solutions. Looking for new technology 

can be both within sister companies if part of a wider Group, as well as across the supply 

chain. Interviewee J described it as “acting like a sponge, sucking in new ideas”, even if there 

is no formal process. 

 

All of the above examples of external innovation are within established networks. “I’m not 

sure how comfortable we are with open innovation, maybe because we think we are already 

talking to those who should be providing the solutions. We need to give ourselves permission 

to look outside our established supply chains” (interviewee B). There are a number of 

challenges identified with embracing open innovation in automotive terms. Competitiveness 

and secrecy are major barriers – whether it is a highly competitive Formula One race team or 

a future new model, the security of strategic relationships (supply chain or other industries 

such as aerospace) is preferred to control product knowledge.  

 

The quality control measures required in the automotive industry (for example dimensional 

tolerance, surface finish, and ability to supply at rate) put extra burden on qualifying new 

suppliers. An illustration of this is the slow adoption of Additive Manufacturing techniques in 

parts used in anything other than very low volumes. For some companies, they felt that the 

pace of change is so fast that by the time they had gone out to find a solution, they would 

have already moved onto the next new model. Although there were no examples of open 

innovation platforms in place, some interviewees were starting to explore the topic, and 

looking at the best way of doing it. One interviewee felt the internal capability had not yet 

been fully explored for new ideas, especially to open across internal silos. Internal open 

platforms have been trialled (including across internal groups of companies), but not 

completely opened up. “We are looking in a puddle rather than the ocean” (interviewee B).  

 

Those that were considering open innovation, there were some clear recommended 

considerations. The question that you want answering needs to be very clear, providing 

clarification to any automotive specific terminology if you want responses from outside the 

industry, and making supporting data available. To de-risk the secrecy concern, the question 

should be non-critical to the business mission otherwise you risk being too transparent to 

competitors. A suitable reward needs to be offered to encourage participation, rather than 
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direct cash it could be the offer of employment or funding/support for a start-up. “You have 

to reward the community, otherwise they won’t openly share with you if it is all in one 

direction” (interviewee K).  

 

Throughout the interviews, a differentiator between closed and open innovation is how the 

innovation is sought. Traditional closed innovation tended to be scouting for solutions looking 

for a problem, it could be looking for a new material finish that could be applied to automotive 

or an idea developed for aerospace that could be transferred. On the other hand, open 

innovation tends to be starting with a problem and looking for a solution. These questions 

tend to have a clear customer use case or application defined, but be non-descriptive about 

how to solve that problem. As a bridge to open innovation, one example described partnering 

with the market leader in a different field, and then partnering to innovate. This had the 

advantage of securing trust whilst engaging expertise with a different viewpoint. “You get a 

set of people that are dynamic enough to think about a challenge, look at the market, and put 

together data to indicate a solution” (interviewee I). Others had built on the traditional model 

of opening remote offices in start-up hubs or hotspots, but in non-traditional automotive 

locations and having a more open mind to the types of technology or solution that may be 

discovered. “Spending time with start-ups and working through their ideas can be very 

powerful, for building networks and finding new ideas” (interviewee H). 

 

4.6.3 Looking outside of automotive boundaries   

As previously identified in this results chapter, the automotive industry has already developed 

has already established a strong exploration of materials. There were many examples given 

to this question in terms of exploring outside of automotive boundaries for materials 

innovation. As well as established focus areas such as composite materials, current trends are 

focusing on sustainable materials and vegan materials. Other industries scanned include 

textile, sports ware, fashion and clothing, furniture and even home interior decoration. 3D 

surface wallpaper has been investigated, and a stone veneer has recently been brought to 

market. These scouting activities are often carried out in the background by individuals or 

very small teams, and only presented to the wider business when a proven application and 

business case has been developed. In the case of the stone veneer, it was developed as a 
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small side project until the finish could be demonstrated as durable and practical, and initially 

offered as a very low volume personal commissioning option.  

 

One significant barrier identified is a Purchasing restriction to engage a minimum of three 

suppliers for the sourcing of any component or service. In many innovation cases, there are 

not multiple suppliers capable of offering the technology, and they also may not have 

experience of dealing with automotive standards if they are evolved from a different industry. 

This barrier is especially relevant to start-ups trying to be first to market, but can apply to 

suppliers of any size. “We can’t just have the traditional purchasing model where bidders are 

chosen on best price and then challenged down over time” (interviewee C).  

 

In addition to exploring outside industry boundaries for innovation that is directly applied to 

the products, other applications are also actively scouted. Logistics is the primary example, 

with innovations from other industries such as packaging, parts tracking and inventory 

planning being investigated and applied. “Other industries have similar challenges, they just 

do it on a bigger scale so can invest more in finding solutions” (interviewee A). Even in people 

management, the movement of talent and collaborations that are occurring at breakneck 

speed across continents are being observed. These trends are enabled by high speed internet, 

5G wireless connectivity and Virtual Reality or Augmented Reality collaboration tools. Design 

reviews around digital models are being viewed by multiple people in multiple locations, just 

as effectively as a physical review around a clay model used to be held. One interviewee 

phrased it as “the world is now the size of your phone” (interviewee K), and the benefits 

reported from other industries will start to be adopted by automotive. 

 

The major new trends identified as going beyond traditional automotive boundaries are 

digital services and user experience. These have global consequence, and different regions 

develop different tastes and expectations. Examples of regionally different thinking include 

technical conferences being held in Nordic countries, as they have different approaches and 

mindsets to the G8 countries. A key example of customer preference is how people interact 

with their mobile smart devices – Eastern regions have widely adopted voice input, whilst 

Western regions tend to keep to text input. Future Mobility is another area where regional 

trends are moving at different paces. On demand mobility solutions are being explored in 
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European regions, with collaborations with taxi companies and city infrastructure providers. 

Early exploration of VTOL (Vertical Take Off and Landing) vehicles is taking place faster in 

Eastern regions such as China and Dubai, collaborating with aerospace supply chains and 

airspace controllers. These differences and other nuances will have major influence on how 

new products are developed, from new digital services to user experience interaction with 

the vehicle. 

 

4.6.4  Codifying acquired knowledge   

As some explore and early development activities are carried out by external parties, there is 

risk of exposure when a partner delivers a system or technology without the OEM fully 

understanding it particularly if problems arise after the partner has left the project. One of 

the primary reasons for outsourcing a project is limited internal resource or expertise, and it 

is difficult for an OEM to become expert in every single technology especially at the current 

rate of development. At the cutting edge, as technology is developed at pace, it is not always 

documented but kept in individuals’ heads. Often, documentation is only fully created at 

transfer stage. Exploit activities, by their nature, tend to be unstructured activities that are 

very personal and rely on personal networks. “I am a firm believer that the more structure 

and process you put together to manage innovation, that is where it fails” (interviewee H). A 

balance needs to be struck between allowing creative freedom and codifying knowledge to 

minimise loss of understanding during transfer. Another consideration is that freedom of 

thought required for creativity can be challenging for experienced automotive leaders who 

have been successful in structured exploit roles. 

 

 Some interviewees had the view that “it shouldn’t be a target to acquire all the knowledge 

internally, it should be the target to support the acquisition of knowledge within the supply 

chain” (interviewee B). This knowledge-based approach to codification should be to set up 

frameworks within the commercial processes. “Codifying is less about the transfer of 

knowledge, but understanding how to set upon the framework for mutually beneficial 

collaboration” (interviewee C). Codifying and transferring are difficult and tends to come 

through a single point, often at a working level. “Engineers out of sheer curiosity tend to want 

to know how things work, why it works, how to implement, and could it be lighter, stronger 

or cheaper” (interviewee E). Making sure this understanding is transferred to the right place 



 106 

at the right time is where the gaps happen. It is important to protect and develop internal 

resource, take a ‘train the trainer’ approach, and ensure responsibility for deliver is shared. 

There is an over-reliance on individuals, with strong informal networks, but typically no 

central database to collate knowledge. 

  

Some standards can be specified in detail, even standardised across the industry, whereas 

some are implied or unique to a particular company. An example of an implied standard is 

visual perceived quality such as fit and finish (panel gap or flushness variations, smoothness 

of surface transitions), some companies pursue these standards to a much higher level, they 

are widely open to interpretation, and are often trusted to nominated experienced 

individuals. Even when written down, they can be difficult to measure objectively. Product 

development frameworks are widely used in the automotive industry to break down the 

development of a new vehicle into several phases, with a clear list of activities and 

deliverables for each phase. Developing frameworks to define common, reusable 

components can be applied to physical and digital products (for example, a battery unit or an 

infotainment operating system). Some industry standards can be developed in collaboration 

with all stakeholders, such as a recent cyber security research project which had the outcome 

of an autonomous connected vehicle standard. This approach was based on systems level 

thinking that is widely used in aerospace engineering, and allows multiple suppliers to design 

to a common framework. Instead of detailed codification, an understanding of a set of design 

rules at a system level can support creative freedom whilst also looking to transfer knowledge. 

There is a need for a layer of intelligence in tools to avoid over-constraining.  

 

4.6.5 Resistance to new ideas    

Responses to this question fell firmly into two camps. The minority thought their company 

was very open to new ideas, and were grateful for any new ideas brought to the table. “If 

somebody had a good idea that will improve our product, then there are no holds barred” 

(interviewee E). A contemporary company “felt more like a start-up, with a ‘let’s do it’ 

attitude” (interviewee L). It was described as having the challenge of creating stability rather 

than overcoming resistance, looking to find a balance between agility and a perceived lack of 

control. On the other hand, an interviewee that had experience across a number of 

automotive companies stated “you can never suppress the Not Invented Here Syndrome in 
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the automotive industry, it will always be there” (interviewee H). Another said “I could give 

you hundreds of examples of resistance to external ideas” (interviewee I).  A common 

comment was that it was always an uphill task to do something new or apply a new solution, 

as you are introducing a higher level of risk to the process. Exploit teams, which is the majority 

of the business in most automotive companies, are focussed on minimising risk and 

minimising change. There is a tendency to want to vertically integrate everything, with 

customer-supplier relationships rather than partner collaboration, due to historical command 

and control models. Some interviewees also expressed frustration at every new forum 

seeming to want to go back and challenge every decision and assumption, even when clearly 

documented at previous gateways. People just seem to want to have their input, even if it’s 

not their responsibility. Small decisions are often challenged more than big decisions.  

 

External ideas can often meet less resistance than internal ideas, especially if it is a bigger 

supplier (“they must be cleverer than us!” Interviewee B). Internal silos demonstrate greater 

resistance to ideas from other functions, even across engineering disciplines – “what could 

an electrical engineer possibly understand about chassis development?” (Interviewee B).  

There was also recounted resistance transferring ideas from innovation teams to concept 

teams, and again from the concept teams to product development. The resistance to risk 

culture can push all the way upstream. There are examples of people with twenty- or thirty-

years automotive experience that don’t believe other industries have anything valuable to 

offer. People can feel threatened by new ideas, they are trying to protect themselves and 

their jobs. “If your career has been built managing a small team doing job A, and you suggest 

the business doesn’t need job A anymore or could do it a different way, then they will protect 

job A like hell” (interviewee K). Many contractors rely on being the only knowledge holder for 

a particular system or process for their contracts to be extended. The corporate immune 

systems can be very debilitating, and there is a high risk that the more creative individuals will 

leave out of frustration and only being left with those that are risk adverse. 

 

The important role of leadership was highlighted, to encourage looking at all ideas regardless 

of where they were generated, to not being closed off. The modern leader doesn’t need to 

know everything anymore – people with much less overall experience can have a very valid 

point.  Often the response to a strong corporate immune system is to create an independent 
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team to create their own proof of concept to build evidence and develop a business case 

before trying to convince others. And so the concept of organisational ambidexterity comes 

full circle, especially as an antidote to a risk-adverse culture. 

 

4.6.6  Discussion of Internal vs External findings 

This section of the research explores the boundaries of the company that can be extended to 

support explore activities. The Automotive industry has a long history of collaboration with 

established supply chains and academia. These tend to take many years to build, and rely on 

individuals to establish strong working relationships. Another established mechanism is trade 

shows or conferences to seek new ideas. However, unsolicited approaches with no personal 

connection with a decision maker are more than likely to fail to achieve more than a cursory 

assessment. Whilst some interviewees felt they approached these external innovation 

mechanisms as “acting like a sponge, sucking in new ideas”, they are still within established 

networks. This traditional approach of closed innovation could be viewed as “looking within 

a puddle rather than an ocean”.  

 

In contrast, an emerging approach of Open Innovation (Chesbrough, 2003) is starting to gain 

traction. The approach uses unrestricted platforms or events to set problems or challenges to 

as wide an audience as possible in order to seek out novel and innovative solutions. The 

participants could be rewarded in direct financial terms, indirect financing such as investment 

funding, or potential job offers. The established approach of closed innovation has been 

described as exploring solutions looking for problems, whereas the emerging approach of 

open innovation tends to start with a problem looking for a solution. Closed innovation is 

deemed as lower risk, due to continued interaction with known partners and channels. Open 

innovation is viewed as high risk due to opening out problem statements to unproven 

partners. This could be mitigated by avoiding topics that are mission critical, and it may draw 

out partners that would never otherwise be thought of. Clear challenges need to be framed 

with sufficient supporting information, and there are third parties established that are 

experienced at facilitating open innovation. Becker & Zirpoli (2017) propose a trial and error 

approach to setting the internal vs external balance, but this still requires a level of risk 

tolerance unless the trials can be done in a controlled environment with low impact in case 

of error. 
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There are many perceived barriers to venturing outside of traditional approaches from the 

automotive industry, including high levels of secrecy surrounding future product plans. 

Additional barriers identified include the requirement to test for quality assurance to rigid 

standards that were designed to mitigate edge use cases on high volume usage. These do not 

support the low volume introduction of innovative or novel solutions. Purchase requirements 

for multiple quotes are difficult to meet when a potential partner has developed a unique 

solution. Global trends and consumer adoption patterns make inward looking local 

viewpoints a serious challenge to competitive position in all the different regional markets 

across the world. Technology trends in particular are happening at a pace that put traditional 

OEM’s with long lead times at a disadvantage. “The pace of change is so fast, that by the time 

we have gone outside to find a solution we would have missed the launch date” (interviewee 

L). Acknowledging that technology transfer is a desired strategy for growth, Kogut & Zander 

(1992) describe a “combinative capability” to apply acquired knowledge, however this 

research indicates that the automotive industry has a preference to keep this capability within 

the tried and trusted confines of existing suppliers to keep risk low.  

 

A strong factor identified in this research was the ‘Not Invented Here’ syndrome (Ismail et 

al, 2014), which appears strong in the Traditional OEM’s and creates a resistance to 

adopting new ideas from external parties. “The fixed mindset can be ‘This is my area, I’m 

the technical expert, and I know best’” (interviewee A). 

 

4.6.7 Summary of Internal vs External findings 

Much of the evidence from the interviewees identified a traditional approach of closed 

innovation, keeping to established routes to seeking new ideas. One interviewee summarised 

this as “looking within a puddle rather than the ocean”. Whilst increasingly open platforms 

for innovation are being explored, this is very much an emerging approach. 
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Closed Innovation (established approach) Open Innovation (emerging approach) 
• Dominant mode of innovation 
• Look within established supply chains 
• Attend specific trade shows & conferences 

(established technologies) 
• Academia/RTO relationships tend to be 

individual to individual. 
• Collaborative R&D channels, often with 

matched funding, are well established by the 
bigger companies, but take many years to 
build. 

• Emerging mode of innovation 
To be successful: 
• Question needs to be clearly framed 
• Avoid specific terminology 
• Make supporting data available 
• Avoid topics that are critical to business 

mission 
• Multiple perceived barriers to open 

innovation identified. 
• Often viewed as high risk or unproven. 

Table 4.8: Summary of findings from Internal vs External 

 

Other key emergent themes: 

• A balance needs to be struck between allowing creative freedom and codifying 

knowledge to minimise loss of knowledge during transfer. 

• Focus on common frameworks rather than detailed standards (that can still be open 

to interpretation), build trust with partners rapidly. 

• Avoid over reliance on individuals 

• ‘Not invented here’ syndrome (resistance to new ideas) is strong in most automotive 

companies.  

 

Throughout this section, the role of leadership was an ongoing underlying key factor. If 

leadership is delivery focused and risk adverse, then open innovation will not work. The 

response is often to create an independent team to complete the explore activity, reinforcing 

the concept of organisational ambidexterity. 

 

4.7 Transfer of Innovation findings 

4.7.1 Transfer of innovation introduction 

In addition to the four key challenges suggested by the literature of concurrently operating in the 

explore and exploit modes, the major challenge is the transfer of innovation between the two modes 

(Lenfle, 2008). This section aims to understand the overarching timelines and key challenges 

associated with the transfer of innovation. 
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4.7.2 Timeline of transfer  

Unlike technology companies, which can constantly push out software updates every six 

months, established automakers are set up to deliver around a traditional seven-year product 

lifecycles with minor yearly updates and potentially a major mid-life facelift at three- or four-

years in. This product cycle is largely dictated by the significant investment required in tooling 

and manufacturing, and the time required to achieve payback on this investment. OEMs will 

have multiple product lines and models with staggered launch timings. The quantity and 

complexity of new parts or components will dictate the time to develop a new model. There 

is a need to align the timing of the back end of the explore process with the front end of the 

product development process ahead of exploit. Technical feasibility with proof of concept and 

proof of supply is needed at the start of the product development process. Innovation content 

is frozen at between two and three years before launch. The final years before launch are 

focussed on integration, supply and validation. If an OEM has many launches planned, then if 

an innovation is not mature enough it can skip onto the next new model, although this could 

add extra complexity to introducing new technology. In some cases, novel or competing 

innovations are developed in parallel until later stages to de-risk. Although a scaling phase 

(proof of ability to make at scale required) may continue after the innovation freeze, it will 

have already had to complete a technical phase and a commercial phase.  

 

For the innovation to be that mature, the scanning of innovation starts at least four to six 

years before launch to be able to prepare for the attribute balancing and commercial 

balancing activities, and a high level of confidence in the technical ability of the innovation. 

Regarding timing confidence, interviewee H stated “the more money you have to invest in 

innovation, the more certain you can be about the next milestone. But not the one after that 

and the one after that”. Interview K stated “the transfer of innovation is not a simple Gantt 

chart. Innovation, by its nature, does not have a predictable timeline”. To manage the 

uncertainty, there is a push to do the scanning even earlier, up to eight years before launch, 

which creates challenges in terms of customer alignment. The current generation product 

may not be launched yet before decisions on the next generation are made. An example was 

given of discussions on packaging for a multi-disc CD player unit being made six years before 

next launch, even though the trend had already moved on to MP3 and wireless streamed 

music. “Who buys a new car with a CD changer these days? (interviewee C). Technology 
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roadmaps can be developed fifteen years in advance – the iPhone (smartphone) wasn’t 

invented fifteen years ago, and powertrain trends have gone from ever increasing 

horsepower to downsizing to a move to alternative power (that is electrification). “If you ask 

customers what they want that far into the future, they just don’t know” (interviewee B). The 

more thorough the pre-development of the innovation, the more likely success for the 

transfer to exploit. Although mid-cycle facelifts and model year changes can make it quicker 

to deliver innovation, as there is general more stability in the base product to reduce the 

overall risk, the budgets are also limited and the emphasis is on visual differentiation. These 

timelines, and the need to complete extensive validation and certification of the product, 

highlight the challenge of keeping pace with innovation in the automotive industry.   

 

4.7.3 Speed and scale of transfer  

At the other extreme of innovation transfer, motorsport has a much shorter timeline to 

transfer. In Formula One, the cycle never ends with a high turnover of parts. There can be up 

to 1500 new design every race, with an idea being developed and put on the race car taking 

as little as two weeks. There is a lack of sequential activity, with micro (two weeks) and macro 

(one year) cycles taking place on top of each other. Innovation needs to be fast – “if you 

deliberate you are already too late” (interviewee G). The certification requirements are 

minimal compared to a car for public roads, and there is a high tolerance of risk (if a part fails, 

it can be quickly reverted to the previous level in most cases).  

 

Some low volume car manufacturers also have this need for fast transfer from explore to 

exploit. Whilst safety critical or legal or compliance related components take longer, if the 

innovation is categorised as low risk to customer or reputation then ideas can be 

implemented quickly. Ultra-low volume specials or one-offs present a greater opportunity to 

innovate, but there can still be a considerable gap to exploiting at greater scale. The UK is a 

global leader in motorsport technology, but the industry seems reticent to adopt early or scale 

in larger volumes. An example was a government-funded project to convert an existing 

vehicle to battery electric propulsion, using technology derived from Formula One, and 

establish a supply chain. The initial production run was planned at just 150 units, but this 

project has now been cancelled (despite meeting all technical targets). This is hardly a 

competitor to Tesla and their battery giga factories, that the UK industry is a decade behind. 
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Some interviewees voiced a disappointment in the general decline of automotive R&D in the 

UK over the last half century due to a lack of investment at scale.  

 

4.7.4 Customer Demand and Risk management  

As previously identified, OEMs invest significant capital in new models, so need high 

confidence that innovation will appeal to customers and sell. Innovation has to be driven by 

customer needs and wants, as they ultimately have to pay for it. This principle does need to 

be balanced against “faster horse” thinking (Henry Ford is widely quoted as saying “if I asked 

people what they wanted, they would have said faster horses” in response to meeting 

customers’ needs). Many interviewees stated the importance of having representation of the 

customer in the transfer process, to understand what they value and what requirements any 

new innovation can meet. Innovation needs to be matched to a route to market.  

 

A change of material that retains the same fixing concept can be introduced at much less risk 

than something that needs widespread integration or drives re-certification. Innovation is 

often treated as an incremental overlay, identifying the extra cost and complexity without 

emphasising the customer benefit. If the company is risk adverse, they tend to develop 

incremental and revolutionary innovation in parallel, and then incremental wins due to lower 

cost and risk. Other companies are more tolerant of risk, and will make rapid decisions to 

include innovation in a new product if the business case is viable. They believe their customers 

values are aligned to their brand, and will have a high willingness to accept risk to have a very 

innovative product. This culture of not being afraid to take risks extends to reacting quickly to 

problems if they do arise and taking pride in the speed of resolving the problem. 

 

As an extension of accepting risk, an interviewee identified the need to assign budget for 

failing, to put aside “money that will not make money” (interviewee H). If you can afford to 

allocate budget without any expectation of a return on investment in early innovation, then 

anything that does transfer to making a profit is a bonus. This is opposite to a culture of 

demanding all budget shows a return in either profit or efficiency. Even with a high 

acceptance of risk, there is still a need to cut through hype and not do things just because 

others are. If explore efforts are not aligned with brands values, then they are likely to be 

doomed not to transfer to exploit before even starting the research.   



 114 

4.7.5 Organisation and Leadership for transfer  

“Creating innovation isn’t the problem – there is plenty of ideas out there. It’s harnessing the 

organisation piece that is the challenge” (interviewee F). It was identified that it is easier to 

transfer innovation in an organisation that is running smoothly and operating efficiently. If 

the organisation is chaotic, or lurching from one crisis to another, it will be near impossible to 

transfer new ideas. Whilst tight process control can indicate an organisation that has a low 

tolerance of risk, it does make steps required to transfer innovation more transparent and 

less open to interpretation. Many interviewees restated the view that if you want innovation 

to succeed, always develop outside the organisation so as not to get bogged down by internal 

perceptions, and use key senior sponsorship to bring back into the organisation at a later 

stage. Nearly all companies had an innovation sub-organisation and a delivery organisation. 

A key point was the need to have something in between, to have a separated transfer phase 

between explore and exploit phase. This could be flexibility within the organisation or even 

the same people with different deliverables but adding the third phase would act as a bridge 

between independent explore activities and ensuring the successful exploitation in the core 

business. Some new business models may not fit into traditional organisational silos and may 

require a new organisational design to successfully exploit.  

 

Leadership is key to establishing wide engagement to drive innovation through. It cannot just 

be pushed, or done by an individual in a corner, it will need push and pull for successful 

transfer. Midler’s (2019) case study of the development of the Renault Kwid outside of the 

core organisation stated that “success depended on the charismatic leadership of a highly 

legitimate and skilled manager”, and “on many occasions, the CEO had to intervene directly 

to arbitrate conflicts with the core business and maintain the autonomy of the project”. 

Having the right leadership support is key, that can be flexible and comfortable taking risks in 

line with the potential reward. The business needs to decide on the level of risk it is 

comfortable with, and align leadership, mindset and culture. Success should be celebrated at 

the collective level, as a team is more powerful than an individual.  
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4.7.6 Future technology trends  

In the earlier chapters, the major megatrends currently affecting the automotive industry are 

Autonomous driving, Connectivity, Electrification and Servitisation. Interviewee D had the 

opinion that “self-driving technology is certainly feasible, but I don’t know who will be brave 

enough to take the responsibility away from the driver”. Voice recognition was not even a 

novelty fifteen years ago (enabled by widespread and fast internet connectivity), the next 

stage of emotional recognition is already being explored. Tesla has become the world’s most 

valuable automotive company by market capitalisation, despite selling at a much lower 

volume than established brands such as Toyota and Volkswagen. Variable mobility ownership 

models continue to be developed, as different models suit different demographics and global 

locations. However, trends towards mass mobility and exclusive luxury mobility may diverge 

and create separate ecosystems with different partners. Mass mobility is about infrastructure 

and practical motivations, whereas luxury is about personalisation and emotional motivation. 

 

Whilst hardware and software are extensively integrated currently, this is changing towards 

a more modular concept of developing hardware that can support future software upgrades 

– delivered remotely over-the-air – and potentially generating new revenue streams for the 

manufacturer long after the car has left the factory in the way the Aftersales value stream has 

been established. Hardware is less easy to upgrade at a later date, for example battery packs 

tend to be designed as structural elements for crash and other technical purposes. That could 

change in the future to a modular system that could be swapped out as battery technology 

develops at pace to deliver a unit that has a higher power density for the package space giving 

greater range or faster charging. 

 

R&D trends are moving away from who owns the Intellectual Property, but who can take it to 

market quickest - “collaborate openly and share intelligently” (interviewee F). Sustainability 

could be taking over as a key mega trend that is determining future customer value. True 

innovation in the automotive space is coming from outside of the industry. Sustainability and 

environmental considerations are driving projects at a greater scale. Whilst most of the 

industry focuses on a metal box to move one to seven people from A to B at speeds of well 

over 100mph, an urban environment does not need that as a solution.  Companies are having 

to collaborate wider than ever before to share development costs. Only the very few are able 
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to take a wider view – Toyota is establishing “woven city” in Japan as an urban ecosystem that 

can be used as a living laboratory testing how many different innovations interact – mobility 

is just one small part. More technology in the infrastructure, and less in the individual vehicle, 

may well be the answer in some environments.  

 

4.7.7 Discussion of Transfer of Innovation findings  

Beyond the four key challenges identified by the literature, the most significant challenge 

identified across this research is the transfer of innovation. Inevitably, even a small degree of 

separation between explore and exploit organisations creates a void to cross, not least due 

to differing cultures and processes. Backman et al (2007) describe separation as “islands of 

innovation” which struggle to survive extended stage-gate processes and bridge into exploit. 

A major inhibitor to transfer is the timelines involved. Product cycles tend to be five to seven 

years, with minor model year updates in between. This is dictated by the significant capital 

investment required in a new model. A further consequence of the size of investment is a 

desire to de-risk as early in the development process as possible. Delaying a vehicle launch 

due to late development of new technology will have a significant impact on a company’s 

bottom line, and ability to continue to invest in R&D. This leads to a freeze of the inclusion of 

new innovation around two to three years before launch. A stage-gate process is typically in 

place by this point, which as Ellwood et al (2017) points out is not suitable for innovation 

projects as the detail of each task is difficult to know in advance as it is discovering new 

ground. 

 

Working back from the freeze point, scouting and initial development activities can start six 

to eight years or more before a product launch.  Until recently, this was not a significant issue 

as all players in the automotive industry were operating within the same constraints and due 

to the specialist nature of the supply chain that work with multiple OEM’s to achieve scale 

themselves, competitive advantage was only a matter of months. However, connectivity and 

electrification are challenging this. A new set of players are emerging with battery technology 

as energy density is increasing and cost per kilowatt are dropping at a rapid rate. Technology 

such as mobile phones operate on annual refresh cycles with new software features being 

added even quicker. An in-car navigation system takes several years to develop due to the 

extensive integration with vehicle hardware, whereas navigation upgrades on a phone can be 



 117 

every six months. This has led to hybrid technology solutions such as Apple CarPlay and 

Android Auto that allow certain phone features to be easily accessible by the in-car systems. 

The challenge for OEM’s is that as the phone becomes more integrated into the car, the 

technology companies have access to or own more data that leads to monetisation 

opportunities. This could play out to OEM’s having to buy back data about their own vehicles 

or customers. This is where the Tesla mindset is disrupting the industry, as they set about 

collecting and managing their data from the start allowing them to effectively carry out 

customer research on driving habits and vehicle usage which supports further R&D. A 

portfolio of multiple product launches does offer the option of skipping one model to the next 

to allow more time to mature, but equally any investment will need to be moved towards 

payback as soon as possible or taking the decision to shelve the development. Using a 

portfolio approach to facilitate ambidexterity was identified by Petro et al (2020). 

 

In contrast to the timelines traditional automotive OEMs require to move innovation to 

market, motorsport demands a significantly shorter timeline. Formula One updates parts 

every race, with turnaround time for new ideas as little as two weeks from conception to 

installation on the race car. This is the strongest example of speed to market being critical in 

the automotive industry, with the requirement to innovate faster than competitors to gain 

the all-important track speed advantage. Here, the only KPI that matters is lap time – all other 

attributes are by-products. Whilst this is an extreme example, contemporary OEM’s are using 

innovation speed to market as competitive advantage. From Tesla battery technology to 

lightweight seats in a McLaren, early adopters prize being the first to own products with 

cutting edge innovation, and are often prepared to pay a premium. However, if your brand 

value holds innovation at its core, a continuous pipeline of new ideas is required to keep this 

competitive advantage.  

 

When driving innovation to market, predicting customer demand is an important element. 

Simply having a great idea is of no value if the customer cannot see benefit and therefore is 

not willing to pay for it. Within automotive, there are certain constraints (legislative or 

otherwise) on the range of innovation possible. Some innovation requires changes to law, 

such as replacing side view mirrors with cameras – whilst costly this has a significant benefit 

to reducing aerodynamic drag, which in turn extends range (critical adoption factor of electric 



 118 

cars). Proff & Fojcik (2015) and Tuan (2017) identify that customers can be an important factor 

in the innovation and creation process. Although the “voice of the customer” is often cited as 

being included in any specification and attribute element, but caution must be used to not 

drown out revolutionary innovation just because the customer can’t relate to it yet.  

 

Leadership is a frequently identified as highly important to supporting transfer of innovation. 

O’Shannassy (2014) identifies the challenge of overcoming the risk of middle managers acting 

as a filter and barrier. This can be counteracted by transformational leadership (Oke et al, 

2009; Sattayaraksa & Boon-itt, 2014, 2016). Leadership also sets the strategy that indicates 

the type of innovation likely to succeed (Kristiansen & Gertsen, 2014). Lichtenthaler’s (2007) 

case study illustrated how top leadership mediated across parties to drive forward with their 

preferred innovation. An organisation that is running smoothly and successfully affords top 

management the time to focus on supporting innovation, as opposed to having to  

 

To support the transfer and bridge the gap between explore and exploit, a third sub-

organisation was identified that had the responsibility to transfer. This had the advantage of 

allowing the explore activities more freedom away from the core of the business (which tends 

to be driven by profit and efficiency), but is tasked with building the relationships and 

mechanisms to evaluate and support the transfer of innovation. It doesn’t have to consume 

much resource, but can be an important success factor in maintaining an innovation portfolio, 

which could be from multiple sources, and transferring into the business. Baghai et al’s (1999) 

Three Horizons model is closely aligned to this finding, and reflects that the resource 

allocation is relatively small for the third horizon. However, a high degree of separation 

between units will impede the transfer. Elmquist’s (2007) case study identified the distance 

between units as the reason for failure to transfer from a concept car team.   

 

4.7.8  Transfer of innovation summary  

The earlier sections of this chapter covered the four central tensions of organisational 

ambidexterity, as identified in the literature review in chapter 2. Above these tensions, the 

key challenge is how to transfer innovation across the two modes from explore and into 

exploit. As identified earlier, the themes of speed and scaling are critical to this challenge. 

Long product lifecycles and development timelines are restrictive to transfer, those operating 
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on shorter timelines are more successful at handling a large volume of innovation. If the scale 

is low, such as a limited run of 10 or up to 100, then risk acceptance tends to be much higher 

enabling more innovation to transfer. There can then be a trickle up effect as the innovations 

proved on limited volume migrate onto higher volume models once the technology is proven. 

 

Again, different patterns emerge between traditional and contemporary OEM’s, as shown in 

the table below:  

Traditional OEM Contemporary OEM 
• Typically a seven-year product cycle, dictated 

by time to generate a return on the significant 
R&D and tooling investment required in the 
automotive industry. 

• Innovation content frozen at two to three years 
before launch. 

• Multiple product lines with staggered launches 
require certainty in timing plans, whereas 
innovation by its nature is more unpredictable 
(especially with limited resource). 

• Scanning activities can be active up to fifteen 
years in advance of launch. 

• Explore activities held at arm’s length from core 
organisation. 

• First-to-market with new innovation is 
used as a brand differentiator, much 
shorter timescales are relied upon.  

• Ultra-low volume specials and one-offs 
used to accelerate innovation to market. 

• Tend to be more risk tolerant, believe 
customers accept increased risk to be 
first adopters. Aligned to brand values. 

• Explore activities an embedded 
responsibility of all areas. 

Table 4.9: Summary of findings from Transfer of Innovation 

 

As well as leadership again having a key role, a need for a third organisational stage to bridge 

between explore and exploit was identified. This allows traditional OEM’s to push the explore 

activities even further outside the core boundaries, and give the transfer organisation the 

responsibility of bridging the gap. 

 

4.8 Summary of Findings  

The results laid out in this chapter have followed the structure of the interview instrument. 

The first question was used to highlight the range of innovation projects that the interviewees 

have been involved in, providing an interesting snapshot of the state of cutting-edge research 

in the automotive industry. Against this backdrop, the four central tensions of OA were then 

each explored, with the final sub-section concerned with the transfer of innovation across the 

two modes. 
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Across a range of 24 innovation projects over four topics, half of which were successfully 

transferred, three themes emerged – collaboration, speed, and scale. As the boundaries of 

the company were extended across supply chains, academia and other partners, often with 

complex requirements, solid relationships with clear responsibilities are required to support 

strong collaboration. Speed to market is highly prized, first mover advantage often gives 

market leadership and compliments brand values. Low volumes can be used to accelerate 

route to market. Also linked to risk, scale can be difficult to achieve when requiring high levels 

of funding. It is often preferred to make several smaller scale ‘bets’, or spread the investment 

across consortia. Existing knowledge and platforms can be used to achieve scale, the need to 

achieve consistent quality is a limiting factor to achieve volume. 

 

Across the four OA tensions, patterns emerged separating traditional and contemporary 

OEM’s. Traditional OEM’s tended to have extensive hierarchy and separation between 

explore and exploit, have formal networks in place requiring top level management to 

sponsor innovation and transfer, focus on iterative model and technology evolution, and have 

a preference for the traditional approach to closed innovation. Contemporary OEM’s have 

minimal organisational separation, a shorter network structure with a wide expectation for 

all employees to innovate, are highly agile organisations continuously evolving, and tend to 

embrace the contemporary approach of open innovation. Levels of risk acceptance tend to 

underpin all these observations – a low tolerance of risk results in more rigid processes and 

structures and limit individual freedom, and vice versa. Regarding transfer, again differences 

emerged between traditional and contemporary OEM’s. Traditional OEM’s have a scanning 

horizon stretching up to fifteen years before launch, with innovation content frozen two to 

three years before launch. Contemporary OEM’s use first to market as a brand differentiator, 

so have a more risk tolerant and agile approach. 

 

The research instrument was structured around the four themes identified in the literature 

review (Antecedent Themes) to understand the how the concept of Organisational 

Ambidexterity is currently relevant to the automotive industry, and used projects as examples 

to highlight challenges and successes in explore and exploit phases, and transferring between 

the two states. The results and discussion have identified that the responses tend to fall into 
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Traditional OEM and Contemporary OEM categories, that organisationally and culturally 

respond to the themes differently. The research also identified three emergent themes, that 

are relevant to the current state of the automotive industry and show that Organisational 

Ambidexterity is as relevant as ever.  

 

The table below summarises the research findings relating to the Antecedent themes 

identified in the literature review, and mapped against the three Emergent Themes. 

 

Antecedent Theme Traditional OEM Contemporary OEM Emergent Theme 
Differentiation vs 
Integration 

• Extensive Hierarchy 
• Priority is Exploit 

• Minimal 
separation 

• Priority is Explore 

Speed 

Individual vs 
Organisation 

• Requires top level 
sponsorship  

• Need permission to 
innovate 

• Support at all 
levels 

• Everyone expected 
to innovate 

Collaboration 

Static vs Dynamic • Determined by product 
lifecycle (new model 
introduction & customer 
demand) 

• Highly agile 
organisation, 
continuously 
evolving 

Scaling 

Internal vs External • Closed innovation 
• Resistance to new ideas, 

“Not Invented Here 
Syndrome” 

• Open innovation 
• “Let’s do it” 

attitude 

Collaboration  

Table 4.10: Summary of Antecedent Theme findings 
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Chapter 5: Conclusions 
 

5.1 Introduction  

This thesis has been laid out in five chapters. Chapter 1 set out the research objectives, 

research questions and background of the research. Chapter 2 gave a literature review. 

Chapter 3 set out the methodology for the research. Chapter 4 presented and discussed the 

findings. This chapter will state the outcomes of the research questions, summarise the 

contributions, and offer a critique of approach and opportunities for further research.  

 

The major finding of this research is identifying the three emergent OA themes of 

Collaboration, Speed and Scale, as relevant to the automotive industry as it faces significant 

disruption. Additionally, the four antecedent themes have been reviewed for relevance in this 

context. These contributions have impact for both theory and practice. The literature review 

itself is a contribution to theory, as it collates and summarises OA theory over the last 45 

years, as well as reviewing published literature relating to OA in the automotive industry. The 

final contribution is to methodology, showing how elite interviewing underpinned by emic 

indwelling has led to rich insights. 

  

5.2 Research questions 

5.2.1 What is the concept of OA and related theories? 

Christensen’s Innovators Dilemma (1997) is a seminal publication in business management, 

asking why firms fail to seize the next wave of innovation despite being current market 

leaders. Tushman & O’Reilly responded by proposing Organisational Ambidexterity as a way 

of allocating resource for both explore and exploit activities, publishing a broad body of work 

on OA. Other key authors include March (& Levinthal), Gibson & Birkenshaw, and He & Wong, 

although the concept can be traced back to Duncan (1976). The original theory was the 

company-related lens of Structural Ambidexterity, followed later by an individual-focussed 

lens of Contextual Ambidexterity. These have been added to more recently by informal 

network, leadership based, environmental moderators and organisational moderators. 

Whilst acknowledging that individuals have a key role to play, this research has focussed on 

the original theory of Structural Ambidexterity.  
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The literature review identified four antecedent themes – differentiation vs integration, 

individual vs organisation, static vs dynamic, and internal vs external. These themes provided 

the structure for the interview instrument.  

 

5.2.2. Empirical evidence relating to OA and the corresponding gaps? 

The systematic literature review in chapter 2 showed papers from a wide range of locations. 

Half were from Europe, a fifth from North America, and the rest from Pacific Rim countries. 

This shows the global importance of the automotive industry and is in contrast with the wider 

body of OA research which tends to originate in North America or the UK. The systematic 

literature review identified Partnerships, Balance of resources, Processes, and Leadership as 

common topics related to OA in the automotive industry. A review of historic and current 

state of Explore and Exploit activities in the automotive industry illustrate how, since the 

initial emergence of the gasoline powered automobile 130 years ago, most of the effort has 

been focussed on incremental improvements to the product and driving efficiencies and 

improving quality in the production process. The value proposition of wholesaling to retailers 

has not changed. This highlights the risk of an industry being disrupted by electrification and 

switching from a hardware to software focus. 

 

 Several case studies showed how the industry applied OA on an internal and global external 

basis. Separate internal organisations to support innovation received broad agreement, 

however more research was needed to understand how to support innovation from early 

incubation all the wat through to production. The most significant gap in the literature is that 

most papers are set against a backdrop of mergers and acquisitions within the automotive 

industry to achieve globalisation, scale and explore new markets. The current backdrop of 

facing disruption has received very little attention, which this thesis has set out to redress.  

 

5.2.3 Antecedent and emergent themes in the automotive industry 

Evidence for and relevance of the antecedent themes has been shown in the findings: 

I) Differentiated organisations are increasingly being used to overcome internal 

inertia and exploit focused processes. Whilst further separation from the core 

organisation does support explore activities, greater separation leads to greater 

challenges when transferring innovation across to the exploit state. This research 
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generalised that OEM’s are either Traditional with extensive hierarchy and 

separation, or Contemporary with minimal separation. 

II) Individual roles play key parts, but dual mindsets are difficult to find and nurture. 

A blend of formal and informal networks is required for success, with full support 

from top management. In Traditional OEM’s, permission is needed to innovate 

(in terms of time/resource allocation), whereas innovation is expected of 

individuals in Contemporary OEM’s. 

III) The dynamic element is not relevant to the automotive industry, as a portfolio 

approach is taken with waves of new products being delivered that partly offset 

the long development time of new vehicles. The primary driver of organisational 

change is sales volume. Other megatrends, such as adoption of digital 

engineering and flexible/hybrid working, have an evolutionary effect on 

organisational design. 

IV) The Automotive Industry has long had extended boundaries across External 

suppliers and academia; however this tends to be within existing supply chains. It 

can take many years to build trust in new collaborations. Closed Innovation is the 

dominant mode, primarily as it is deemed as lower risk. However, Open 

Innovation is starting to emerge, especially in response to disruption.   

 

Attitude to risk was the overarching criteria when transferring ideas between explore and 

exploit state. The automotive industry is highly regulated, and has long developed 

procurement quality and build standards for its supply chain.  

 

The research also identified three emergent themes that can be mapped from the 

antecedent themes and are more relevant as the automotive industry evolves to respond to 

the current disrupters. The figure below highlights the three emergent themes and maps 

them across the two ambidexterity states. 
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EXPLORE 

• Academia/Start-up, RTO 
• Supplier (existing) 
• Supplier (non-automotive) 
• Cross functional delivery 

teams 

• Collate and 
evaluate ideas 

• Prove benefit 
 

• One-off 
demonstration 

 COLLABORATION SPEED SCALING 

EXPLOIT • Supplier as a trusted partner 

• Efficient 
certification (if 
required) 

• Remove resistance 
• First to market 

• Limited 
volume (10-
100) 

• High volume 

Table 5.1: Summary of Emergent themes 

 

 

Collaboration 

Closely related to the Internal vs External antecedent theme, the research identified that all 

innovation projects are developed in collaboration. Partnerships ranged from academia or 

start-ups to global leaders in a complimentary field that may have revenues significantly 

larger than the OEM. These relationships require significant effort on both sides to build trust 

and mutually beneficial long-term outcomes and move away from traditional buyer-supplier 

“best price wins” relationships. 

 

The role of leadership in setting priority or permission for innovation was repeatedly 

identified in the literature review, and strongly reinforced by this research. In addition, the 

role of the individual is key to successful collaboration. Personal delivery objectives and 

reward systems need to be aligned to corporate strategy, as well as identifying time to 

innovate. Whilst informal networks and the passion of individuals is often relied upon, this is 

not a repeatable framework to achieve consistent results, especially if the stronger individuals 

get frustrated with the corporate immune system and leave.  
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Speed 

As innovation is used as a key brand differentiator, especially by the contemporary OEM’s, 

then speed is a critical factor. This applies to both speed of evaluating and proving out explore 

ideas, to speed of bringing to market ideas to exploit. If internal resistance and extensive 

processes slow down decisions on innovation, this impedes the likelihood of successful 

transfer. Certification and supply chain readiness checks were cited as barriers to the speed 

of exploiting new innovation. A fast pace to collate, evaluate and prove out ideas was shown 

to be a key factor in successfully breaking down resistance and achieving first to market 

advantage. 

 

Scale 

The ability to scale innovation, from an initial idea to prototype through to market, is the third 

emergent theme. One common approach is to use low volume special vehicles to bring an 

innovation to market first, before then transferring onto higher volume mainstream models 

later. This theme also covers the ability to invest in large-scale high-risk innovation. An 

example of this is research into autonomous driving, that requires extensive and expensive 

research with no (currently) proven route to profit. To achieve the scale required the OEM 

must either divert significant internal R&D resources (which smaller OEM’s cannot afford), or 

alternatively enter into a partnership to share the burden (and dilute the potential reward). 

 

5.2.4 What approach to rich insights within the industry and other sectors? 

Whilst the UK automotive industry employs over 864,000 people (SMMT, 2020), only a very 

few numbers of senior managers have current experience of both explore and transfer to 

exploit activities, leading to an elite nature of the interviewees. The term elite describes not 

only seniority, but also accumulated experience and knowledge. Gaining access was achieved 

via the researcher’s professional network and utilising a snowball approach. The researcher’s 

experience was also used to take a participant-observer approach and was utilised during 

manual coding in the Constant Comparison Method analysis phase to deeply connect with 

the research findings. 

 

This approach of elite interviews, reinforced with emic indwelling, delivered rich insights in 

the current context of the automotive industry facing disruption from autonomous driving, 
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connectivity, electrification and servitisation. The findings are relevant for anyone currently 

or seeking to partner with automotive OEM’s, as well as other industries facing disruption. 

 

5.3 Contribution to Knowledge 

5.3.1  Contribution to Theory 

There is a significant body of literature relating to OA, dating back to 1976. Over 4,000 results 

are returned for a library search of the term “ambidextrous organisation”, approximately 6% 

are related to the automotive industry. The most recently published work relates to a period 

at the start of this century when mergers & acquisitions were the primary method to support 

exploration and increasing global footprint across the automotive industry. With the 

disruptors of autonomous vehicles, electrification, connectivity via software solutions and 

over-the-air updates, and ride hailing/sharing services leading to mobility-as-a-service, the 

OA concept is highly relevant at this time as a guide to allocating resources and responding to 

Christensen’s Innovators Dilemma. This thesis has provided up to date research against the 

context of these disruptors. The research has assessed the relevance of the antecedent 

themes, as well as proposing three emergent themes. 

 

The three emergent themes of Collaboration, Speed and Scale are a significant contribution 

to theory as they identify how Organisational Ambidexterity is still highly relevant in an 

industry facing disruption. The Innovators Dilemma is more relevant now that ever. The 

Systematic Literature Review, as well as the history and current context of explore and exploit 

activities in the automotive industry, are also a contribution to theory by summarising 

publications from the last 45 years. 

 

5.3.2 Contribution to Practice and Management 

The contribution to practice is to raise awareness of OA theory within the automotive industry 

for managers and organisations, and to provide insights and guidance on how it could be 

applied. As resource allocation is one of the significant strategic levers available to top 

management, OA provides a framework to consider resource distribution across explore and 

exploit activities. When considering how to respond to the current disruptions, the findings 

of this thesis can be used to inform the advantages and disadvantages of reorganisation or 
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restructure approaches. As well as OEM’s, this thesis is of interest to existing and potential 

suppliers to the automotive industry. The findings provide privileged insights into how 

collaboration operates, identifies some of the challenges, and empathises with the Traditional 

and Contemporary OEM’s and their different stances. Outside of the Automotive industry, 

any industry that is facing disruption (especially highly capital-intensive industries), can gain 

insights that can be transferred. Many organisations will recognise themselves as either 

Traditional or Contemporary. 

 

5.3.3 Contribution to Methodology 

The methodology developed to derive rich insights demonstrates how the elite interview 

methodology is a powerful approach within qualitative research. Due to the speciality and 

confidentiality of the topic, the semi-structured interviews represented privileged access. The 

number of potential interviewees that had the knowledge, experience and seniority required 

to meaningfully contribute to this research was relatively small, however the restricted 

sample size was counteracted by the emic indwelling of the researcher and using the constant 

comparative method to carry out the coding steps manually. This led to a deep engagement 

with the interview outcomes to draw out rich insights that would otherwise have been missed 

with a broader less engaged sample and automated code. 

 

5.4 Critique of adopted approach and limitations 

The first limitation is generalisability in relation to the research site. Despite the study sample 

being relatively small, it does span all OEM’s within the UK which was the research site. As 

indicated by the body of published research reviewed in chapter 2, the global automotive 

industry has similar issues regardless of country, therefore it can be assumed that the findings 

can be generalised across the global automotive industry. However, the findings cannot be 

reasonably be generalised to the entire population as other industries will have their own 

barriers, constraints, and freedoms. For example, an industry with lower capital investment 

requirement will be able to achieve profit quicker and therefore not need to put as much 

resource into exploit activities to pay back the investment. Equally, industries with higher 

profit margins can afford to allocate more resource into explore activities including so called 

moonshots. However, the knowledge generated by this research is significant in its own right. 
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Further critique of the research is based on four dimensions. The first two dimensions are 

temporal, including discussion of the impact of the COVID-19 global pandemic. The second 

two dimensions relate to the research site, going beyond the UK and also looking at other 

industries. 

 

5.4.1 Snapshot in time 

Although this research was carried out over a multi-year period, it represents a snapshot in 

time rather than a longitudinal study. As a contribution to research, it provides a useful 

update in current context in comparison to the research carried out in the previous decade 

where platform or component sharing, and mergers and acquisitions were the dominant 

trends. The most recent decade has seen a considerable slowdown in company changes but 

has seen the industry start to react to the four disruptors of autonomous driving, connectivity, 

electrification, and shared mobility. Tesla leads the way with new companies establishing a 

brand based purely on electric vehicles, and all other OEM’s continue to exploit internal 

combustion engines whilst also exploring hybrids and full electric vehicles. 

 

5.4.2  Pre- COVID-19  

Although the research phase for this thesis was completed in January 2020, the analysis and 

conclusions have been written throughout 2020 and 2021, so this thesis must acknowledge 

the global COVID-19 pandemic. The specific impact on the automotive industry has seen a 

short-term collapse in retail sales, as well as a short suspension of production. Many OEM’s 

have had to take drastic action to survive, including significant redundancies and 

reassessment of strategies. The final quarter of 2020 and into 2021 has seen a surge in 

spending on luxury goods, including automotive. Some studies have started to research the 

effects of agile management and the response to COVID-19 (Hoeft, March 2021), but it will 

take more time for a clear picture to emerge. 

 

The topic of Organisational Ambidexterity is more important than ever. Whilst doing their 

best to exploit current revenue streams, automotive OEM’s still need to allocate resource 

against explore activities. Powertrain electrification continues to gather momentum, with a 

switch from customer incentives to industry penalties and future bans on the sale of petrol 
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and electric vehicles (Campbell, 2021). Flexible ownership models become more relevant as 

people avoid public transport in the short term or embrace working from home and thus 

reducing their reliance on their cars. Some of the future organisational trends identified, such 

as flexible working hours and remote working, are highly relevant. Many have now come to 

appreciate spending time with their families rather than hours commuting every day, 

although this needs to be balanced against the informal interactions in the workplace that 

drive innovation. Speed is the most relevant new attributes identified, as the pace of change 

is rapid and existential challenges can come from anywhere.   

 

5.4.3 UK vs International 

This research site was based on UK located OEM’s. Whilst this country has a strong reputation 

for engineering and motorsport expertise, we no longer have any volume brands 

headquartered here. Some UK based brands have overseas manufacturing plants, and 

certainly source many components from abroad. As Chinese OEM’s stretch their horizons 

beyond their home country, led by Geely’s purchase of Lotus and Volvo, the benefits of 

collaboration, speed and especially scale on an international basis continue to be important 

factors. The researchers own experience of the international automotive ecosystem would 

suggest that this research is relevant in this country and beyond. 

 

5.4.4 Automotive vs Technology companies 

As much of the four disruptors are underpinned by software, the interest of tech companies 

in the automotive market is yet to play out. They have significant R&D resource at their 

disposal, and it remains to be seen which slice of the value chain they go after. Beyond Apple 

CarPlay and Android Auto, voice recognition tools are already being integrated. Self-driving 

technology is being developed by tech companies (Google’s Waymo and Intel’s Mobileye) as 

much as automotive companies. Apple has similar in cash and short-term investments as 

Toyota’s market capitalisation value (approx. $200bn as at January 2021), and rumours 

continue of talks to produce an “Apple Car” with various partners (Tabeta, 2021). Whilst 

Dyson pulled out of their car project (Campbell & Pooler, 2019), other new entrants such as 

Lucid continue to line up (McGee et al, 2021). Traditional automotive companies against new 

entrant tech companies will continue to play out over the next decade – if automotive 

companies can successfully pivot it will be as a direct result of organisational ambidexterity. 
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5.5 Opportunities for further research 

This section will propose areas for further research. The topic of Organisational 

Ambidexterity remains highly relevant in an industry that is likely to change significantly in 

the next decade. 

 

5.5.1  Longitudinal research on Contemporary OEMs 

One of the reasons the contemporary OEMs are able to be agile is due to their size, and their 

relatively short history means they have to rely on innovation as a core differentiator. The 

longer-term survival of these companies will rely on establishing a consistent current profit 

pool to keep investing in future innovation. There may be a point where they either have to 

partner or are purchased by an established OEM to access technology, or they remain niche 

low volume manufacturers. For example, Tesla has struggled to achieve volume at quality 

despite previously having market leading power train electrification technology. Traditional 

OEMs may well catch up and overtake in technology terms, and already have the ability to 

scale. Alternatively, technology companies such as Apple or Alphabet may bring to market 

their own mobility proposition that will create an existential threat to traditional automotive 

companies. 

 

5.5.2 Further research on emergent themes 

This research has identified the themes of collaboration, speed and scaling as currently 

relevant to Organisational Ambidexterity for the automotive industry. The first potential area 

for further research is to extend into other industries to establish if these themes are 

universally relevant in OA, or just for specific industries. Having identified the emergent 

themes in this thesis, further research could be carried out with these themes as the basis to 

gain a deeper understanding in the automotive industry. As identified earlier, the industry is 

transforming in response to the four disruptors and also to recover from the COVID-19 

pandemic. Collaboration, Speed and Scale will be highly relevant in the future from a 

practitioner point of view, matching this with research could extend the academic body of 

work and bring up to date with current context. 
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5.6 Summary of Thesis 

This research looks at the application of Organisational Ambidexterity (OA) within the 

automotive industry. The industry is currently facing four key disruptors – electrification, 

connectivity, autonomous driving, and diverse mobility – these challenges set the context for 

what Christensen termed “the Innovators Dilemma” in which firms risk failure if they do not 

allocate appropriate resource to exploring disruptive innovation, whilst still exploiting current 

profit pools. OA is the ability of a company to allocate resource across the two states. The 

research question is “how can the organisational ambidexterity concept be applied to the 

automotive industry as it aims to exploit current vehicles sales profit pools and explore 

autonomous electric mobility services?”. 

 

Duncan (1976) is widely acknowledge as first using the term “ambidextrous organisation”, 

with key authors on the topic identified as Tushman & O’Reilly, March (& Levinthal), Gibson 

& Birkenshaw, and He & Wong. The literature review identified four antecedent themes – 

differentiation vs integration, individual vs organisation, static vs dynamic, and internal vs 

external. A systematic literature review was carried out on recent OA literature relating to the 

automotive industry, identifying common topics of partnerships, balance of resources, 

processes, and leadership. An overview of exploration activities over the last 150 years charts 

the change in approaches to R&D, leading to the current state of automotive companies being 

amongst the highest investors in R&D measured in tens of billions of dollars annually. 

Exploitation in the automotive industry can be traced back to 1887 for the earliest assembly 

of an automobile, then achieving mass production efficiencies with the Model T Ford in 1908, 

and took a further leap in efficiency with the Toyota Production System in the 1950’s. The 

automotive industry has been a central player in the industrial revolutions, including Industry 

4.0 coined in 2011 as digital technologies begin to be embraced in manufacturing. Several 

case studies of OA application in the automotive industry were highlighted but were more 

relevant to the previous phase of the industry where the dominant disruption was achieving 

global scale through mergers and acquisitions.      

 

Organisational Ambidexterity is a social construct, with social phenomena created from the 

perceptions and actions of the social actors within the research site and assimilated through 

the perceptions of these actors. As the researcher is embedded in the research setting, the 
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advantages of emic indwelling have added to deeper insights gained from the wide range of 

experienced industry experts interviewed as part of the purposive sampling strategy. Taking 

an interpretive stance, the method of data collection was semi-structured interviews, with a 

Constant Comparative Method used to code the transcribed data. 

 

The first contribution to knowledge was the additional evidence in relation to the antecedent 

themes. The automotive industry is increasingly turning to differentiated organisations to 

develop new innovation. Although individuals have a key role to play in exploit activities, it is 

the organisational environment that has the biggest influence on success. There was little 

evidence of a dynamic element to the automotive industry, instead multiple projects are run 

at staggered timing and external factors (primarily sales/profitability) have the biggest effect 

of organisation structure over time. Closed innovation is the established approach, preferring 

internal and existing supply chains and relationships for exploration activities. However, an 

open innovation approach is emerging, especially when responding to the key disruptors. This 

update and addition to previously published automotive case studies, including the 

categorisation of traditional and contemporary OEM’s, is significant for both academia and 

practitioners. 

 

The second contribution is the identification of the three emergent themes of Collaboration, 

Speed and Scale. Collaboration is the setting up of cross functional teams to work with 

partners both existing and new, and building trust towards suppliers as long-term partners. 

Speed is the ability to collate and evaluate new ideas, prove benefit and remove resistance in 

order to be fast to market. Scaling is developing from one-off prototypes, to using low volume 

specials as a route to market, before transferring to higher volume products later. There is 

potential for further research in these themes, especially as the automotive industry responds 

to the key disruptors over the next decade.  

 

This thesis has provided significant evidence that the Organisational Ambidexterity concept 

can be applied to the automotive industry, especially under the emergent themes of 

collaboration, speed, and scaling, as the industry aims to exploit current profit pools as well 

as explore new revenue streams. 
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Appendix 1: Bertha Benz in the first public journey 
 

 
 

Bertha Benz in the first public journey in a gasoline powered automobile in 1888. 

(Mercedes-Benz.com) 
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Appendix 2: Interview Instrument 

Preamble  
Thank you for agreeing to take part in this interview, for anonymity purposes I will refer to you as 
interviewee A and we will avoid using specific company names where possible. Strict confidentiality 
will be followed according to the UoC and CABS ethics codes.    It is not planned to take more than 
an hour for this interview. 
This is concerning the topic of Organisational Ambidexterity in the automotive industry - “The ability 
of an organisation to compete in mature technologies and markets where efficiency, control, and 
incremental improvement are prized, and to also compete in new technologies and markets where 
flexibility, autonomy and experimentation are needed”. I believe this is highly relevant today as the 
industry faces unprecedented disruption from Autonomous driving, Connected cars, Electrification 
and Servitisation of mobility. 
• Exploitation is defined as “refinement, choice, production, efficiency, selection, implementation 

and execution”, and applies to mature markets and technologies. 
• Exploration is defined as “search, variation, risk-taking, experimentation, play, flexibility, 

discovery and innovation”, and applies to new markets and technologies. 
i.e. Porsche 911 as Exploitation - 50+ years of incremental improvement vs Porsche Taycan as 
Exploration - first full BEV on a new platform/architecture and appealing to a different audience.  
  
  
1)  Introduction 
1.1) Can you describe an example of when you have been involved in innovation or creating new 

technology?   
1.2) Who was involved in that innovation? Internal teams, suppliers, or any other type of 

collaboration?  
1.3) Was this innovation transferred to series production? What were the key challenges? 
1.4) Are you aware of any collaborations with industry/academia/government to develop new 

technology?  
1.5) Are you aware of any collaborations with other industries to transfer or develop new 

technologies? 
1.6) What were the challenges and successes in the above? 
  
  
2) Differentiation vs Integration 
2.1) Does your company have distinct organisations for exploration (innovation & research) and 

exploitation (design to spec & manufacture)? To what extent are they separated? 
2.2) Is there a framework for allocation of resource against current (exploit) and future (explore) 

activities? If no formal framework, could you estimate for your company? For example, three 
horizons of 70% on current revenue, 20% on next generation and 10% on far future.   

2.3) Are separate KPI’s or measures deployed to support research/innovation? 
2.4) Any other comments regarding this topic? 
  
   
  
3)  Individual vs Organisation 
3.1) Can you describe any formal or informal networks within your organisation that support the 

transfer of innovation? 
3.2) Does your organisation support individual time for innovation (such as the Google 10% of time 

on personal projects)? 
3.3) Does your organisation have any mechanism for rewarding individuals for new ideas (IP creation 

or otherwise)? To what extent? 
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3.4) Is there a policy to rotate staff between concept/innovation roles and delivery roles? 
3.5)  Any other comments regarding this topic? 

  
  
4) Static vs Dynamic 
4.1) Is there any structure of the org that changes over time? Is there any flexibility of the resource to 

move between innovate and scale at key times? 
4.2)  Any other comments regarding this topic? 

  
  
  
5)  Internal vs External 
5.1) Does your company have any mechanisms for open innovation? I.e. seeking and encouraging 

innovation from outside of your specific organisation? 
5.2) Do you see any shifts or trends in looking outside of traditional automotive industry boundaries 

for future innovation? 
5.3) Is there any method to codify acquired knowledge? Or a mechanism to transfer knowledge? 
5.4) Is there a resistance to new ideas that are created externally? (NIHS - not invented here 

syndrome or “corporate immune system”) 
5.5)  Any other comments regarding this topic? 

  
6) Transfer of Innovation 
6.1) At what stage does innovation get introduced into a new product? E.g. Targeted setting or 

attribute balancing? Roughly how many months before market entry/start of sales is this? 
6.2)  Any other comments regarding this topic? 
  
  
7) Final  
7.1) Do you have any final thoughts or reflections on creating innovation in the automotive industry, 

and transferring it to scale? Any other final comments? 
  

Thank you for taking part in this interview. It will now be transcribed and codified as part of my 
research. Feel free to contact me with any further thoughts or comments, or to discuss any of the 
topics raised further.  
This now concludes the recording.  
 


