
 

 

 

 

Managing knowledge for through life capability 

by 

Sofia Ahlberg Pilfold 

Doctoral Thesis 

Submitted in partial fulfilment of the requirements 

for the award of 

Doctor of Philosophy of Loughborough University 

13 January 2016 

© by Sofia Ahlberg Pilfold 2016 

 

 



ii 

 
© by Sofia Ahlberg Pilfold 2016 

Abstract 

In 2005 the UK Ministry of Defence (MoD) published a White Paper in which it detailed 

its Defence Industrial Strategy (DIS) (UK MoD, 2005). The strategy involved a rapid 

transformation of UK defence towards a product-service, business-like paradigm through 

the adoption of Through Life Capability Management (TLCM). TLCM has since been 

succeeded by other initiatives. However, for organisations involved in the management of 

capability through life, the associated principles of operation as well as the challenges 

remain, including that of the management of knowledge.  

The confederated capability enterprise is a distributed knowledge system. Knowledge of 

the systems, for which a particular organisation has through-life management 

responsibility, may be distributed throughout an enterprise that comprises several 

commercial organisations as well as the customer. The bringing together of different 

components of capability and perspectives makes managing knowledge difficult. This is 

complicated further by the observation that in a decade one can expect a significant 

proportion of the manpower involved in a capability will have changed. Success in this 

type of environment requires a clear understanding of the value of particular knowledge 

within the organisation as well as effective knowledge management in the wider 

enterprise.  

Dstl and EPSRC have jointly funded this research which addresses management of 

knowledge for through life capability through modelling of the capability enterprise, a 

workshop on TLCM benefits and behaviours, a comparative case study at a commercial 

service company and the UK MoD including Dstl, and knowledge mapping within a 

specific exemplar capability. 

The results of the modelling illustrated the Systems of Systems (SoS) nature of the 

enterprise and the need to align capability and management processes across the enterprise. 

How well this can be achieved depends on the extent to which both the UK MoD and 

industry are willing to share, access and process information and knowledge. This would 

require trust between the individuals and organisations involved. The need for trust was 

emphasised in an international workshop where the participants discussed the behaviours 

that were required for the perceived benefits of TLCM to be realised. The workshop 
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members highlighted trust in long term planning as industry seeks to manage skills and 

knowledge over time. 

ServiceCo provides communication and media services to customers globally. It comprises 

four customer-facing divisions and two operational units. The case which was based on 

interviews in one customer-facing and one operational unit revealed the following: 

 Focus on corporate values supports knowledge management behaviours across the 

organisation.  

 Succession planning is needed for all skills and knowledge that are critical or essential 

to the business.  

 Once the continual renewal of knowledge slows down and/or stops in an organisation, 

the knowledge is lost.  

The second case of the study was the Royal Navy Command Head Quarters and Dstl. Dstl 

is a trading fund that provides UK MoD and the wider UK government specialist Science 

& Technology services and operates and manages the Chief Scientific Advisor’s research 

programme. The case study revealed: 

 Security regulations and considerations impact significantly on effective management 

of knowledge. 

 Knowledge retrieval can be “hit and miss” as complicated filing structures and 

indexing practices are applied inconsistently, leading to individuals adopting a number 

of strategies to share knowledge. 

 Succession planning for people with rare skills is an issue that impacts business 

continuation.  

Comparison between the two cases showed that the two organisations experienced 

different problems but that the knowledge behaviours adopted by the individuals involved 

were essentially the same. This pointed to the need to address the issues associated with 

the management of knowledge as cultural and organisational in nature. Personal strategies 

to manage and share knowledge included individuals retaining copies of files on desktop 

hard drives and keeping paper copies in drawers; documents were emailed to ensure the 

intended audience would get it or be able to access it; and asking a colleague for advice on 
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where to find out things. An important difference between knowledge management 

between the two organisations was that the UK MoD relied on processes due to the rapid 

change of personnel whereas the service company relied on personal relationships as 

people remained in the roles for longer.  

The knowledge mapping of “moving personnel and materiel using vehicles” revealed that 

each Line of Development (LoDs) has its own constituent (LoDs) indicating the 

requirement to manage organisational capability in order to deliver capability to 

customers. It also illustrated all the active knowledge that is required in order for the 

capability to be delivered.  

The research main contributions are: 

 Theoretical models for exploring the use of knowledge in acquisition projects over 

time  

 Comparing two organisations at separate ends of the organisational spectrum and 

identifying common organisational factors that influence the management of 

knowledge for through life capability  

 Recognising that the enterprise is a capability SoS. In order to successfully delivery 

capability, knowledge about and within the components needs to be managed. 

Other findings include: 

 Management of knowledge for TLCM puts the focus on managing knowledge for 

future capability requirements rather than on retention of knowledge products, bringing 

in aspects such as business continuation planning and consequently impacting on the 

organisation’s future development. 

 There is a strong relationship between knowledge conservation, human resource 

management and company policies. 

 Managing changes in design and/or function requires a good understanding of the 

different processes used within the various disciplines involved across the capability 

components and how they contribute to the final product and to each other.   
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 An organisation’s goals and the manner in which it organises itself to achieve them 

with regard to the management of knowledge does not appear linked. Instead, focus 

falls on the organisational architecture and the human resource polices that it implies.  

 ‘Knowing’ is an individual capability and also a social one; communities of practice 

and networking are necessary components of an organisation’s knowledge base. 

 Knowing whom to ask and where to look is in a knowledge retrieval perspective nearly 

as important as knowing what to look for. 

 “Individuals know while documents, processes and tools support knowing”. This 

emphasises the need for a close connection between humans and IT-based knowledge 

repositories.  

 The role of IT in knowledge management can either be to correlate knowledge in 

people’s heads to relevant projects or to correlate individuals and knowledge in 

relevant projects depending on the key questions asked in the management of 

knowledge within the organisation. 

 The role of IT in determining issues related to the relevance and location of 

documentation differs depending of the organisation’s reliance on face to face 

interactions between employees as a means for communicating this information. 

 The capability end user is in some instances hard to define. How the end user is 

defined determines where the SoS boundaries are defined. It is probably better to 

define the boundary as a broad fuzzy border. The indeterminacy implied by this view 

becomes a complexity issue for management of knowledge. 

 The impetus to manage knowledge and how is influenced legal requirements and by 

the organisation’s relationships with its stakeholders including the extent it is subject to 

external scrutiny.  

Based on the research, a number of recommendations are made: 

Management structures to enhance knowledge management  

 It is recommended that personnel across all teams are required to be involved in the 

knowledge management system which should encompass knowledge that is held in 
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people’s heads and instantiated in tools, processes and procedures as well as recorded 

knowledge.  

 It is recommended that the role of Chief Information Officer on Dstl’s Executive Board 

should include strategic management of skills in liaison with the Chief Technical 

Officer.  

 It is recommended that processes and procedures for the management of knowledge 

are reviewed to ensure that they are fit for purpose, workable and adopted throughout 

the organisation.  

Systems to strengthen knowledge curation  

 It is recommended that the IT knowledge management backbone is designed from an 

internal Dstl customer perspective. This might be solved by adopting a responsive IT 

backbone with flexible interfaces to cater for varied needs of users to store, find and 

present knowledge and information. An example of such a change is currently being 

rolled out in UK MoD with respect to greater sharing of information using a generic 

SharePoint system.  

 It is recommended that Dstl consider the development of people-based knowledge 

related processes that could be applied consistently across the whole organisation in 

relation to key business functions.  

 With due consideration to security, rather than rely on indexing using keywords, it is 

recommended that UK MoD adopts a project-oriented approach to knowledge capture 

with local project databases and excellent search functions to find and combine 

knowledge.  

Interventions to change behaviours concerning knowledge curation  

 As part of planning for how to retain rare skills and essential knowledge within the 

organisation, it is recommended that Dstl adopts a mentoring system to capture the 

specialised knowledge of experienced employees to make sure that the organisation’s 

knowledge needs are met should key personnel decide to leave or retire. The 

experiences of the Canadian Civil Service may have lessons to teach (Hammer, 2002). 
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 It is recommended that all the teams at Dstl are required to instantiate an efficient and 

effective knowledge management strategy with appropriate levels of authority and 

resources provided by the Executive Board.  

 It is recommended Dstl allocates responsibility for maintaining the currency of all 

knowledge that is held outside human heads to a designated role; the preferred 

candidate for this role is the originator of the knowledge. 
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1 Introduction 

In 2005 the UK Ministry of Defence (MoD) published a White Paper in which it detailed 

its Defence Industrial Strategy (DIS) (UK MoD, 2005). The strategy involved a rapid 

transformation of UK defence towards a product-service, business-like paradigm. A 

central tenet was the adoption of Through Life Capability Management (TLCM) in which 

industry and government work in partnership to maintain capabilities at an appropriate 

level on an enduring basis. After years of planning, redesigning the processes and 

organisation within the UK MoD, the implementation of TLCM entered its final phase, 

TLCM Phase 4, in May 2008 (Barton and Kershaw, 2008). This meant that UK MoD had 

adopted and was working with capability planning and management according to TLCM 

principles and that some projects had started to move in to the capability deliver phase, 

which is when the outputs from an acquisition projects are being delivered. Together with 

the author, Dstl (Defence science and technology laboratory), recognised that the shift 

towards TLCM raised questions about the management of knowledge.  

Dstl and EPSRC (Engineering and Physical Sciences Research Council) have jointly 

funded this research project. As a trading fund of the UK MoD, Dstl’s purpose is to 

“maximise the impact of science and technology on UK defence and security – across 

government” (UK MoD, 2013a). Dstl is responsible for carrying out sensitive and 

specialist work in science and technology that is best carried out by government and for 

providing the best impartial science and technology advice to UK MoD and other 

government departments and authorities as well as managing and maximising exploitation 

of the government’s science and technology knowledge. As TLCM has permeated the way 

that UK MoD conducts its acquisition activities, Dstl has become increasingly aware that 

capability management poses new challenges for both for the UK MoD and Dstl in how 

they conduct their respective businesses.  

This research has arisen out of the need to understand the implications of TLCM on the 

management of knowledge. In the beginning of this research Dstl expressed an interest in 

finding out about any alternatives to their current practices and policies in this area that 
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they might consider and to learn from other business sectors. Research into subjects 

associated with capability management such as product-service environments (Johnstone, 

Dainty, & Wilkinson, 2008; Sinclair, 2007) and Network Enabled Capability (NEC) 

(Henshaw, Gunton, & Urwin, 2009; Henshaw & Urwin, 2009) have pointed to the 

management of knowledge as a key enabler and an essential part of these paradigms and 

technologies. There is also much research to be found in knowledge management in 

general, but existing research has little to offer in terms of understanding management of 

knowledge across confederated enterprises over extended periods of time. Capability 

management is applied in many sectors, including transport, utilities, aerospace and 

defence yet little is currently known of how the experiences of the organisations in these 

sectors compare with each other. This research seeks to compare the effect of capability 

management on the management of knowledge through life in two sectors, defence and 

communication and media services. In particular, the researcher is interested in identifying 

organisational factors the support and/or barriers for through life capability management.  

1.1 Research aims, objectives and scope 

In a political environment where financial resources are increasingly constrained, the 

armed forces, not only in the UK but across the Western world, have seen cuts in both the 

size of the organisation and in investment in new equipment. Yet, the threats to global 

security and stability have not lessened and the number of tasks that the armed forces are 

expected to carry out has not diminished. The imperative is for the armed forces to use 

what they have and what they acquire in a smarter and wiser way. Advances in technology 

make it possible to create and make integrate system in new ways than before. As the 

approach to the technological systems becomes more holistic, a more holistic approach is 

also required in how these systems are employed, hence, the capability perspective and the 

bringing together of elements that previously have been managed as separate entities. Add 

to that the impetus to outsource whole or parts of these elements to outside partners or 

suppliers, not only during the design and manufacture phases but during the operational 

phase as well, and the result is a confederated enterprise spanning multiple organisations 

over periods of several years or, in some cases, decades.  

The research was conducted with the underlying assumption that good management of 

knowledge leads to improved through life management of capability. But what is good 

management of knowledge in this context? If the boundaries of managed systems have 
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been moved to encompass a wider range of elements, and the boundaries of the 

organisational system that delivers and operates them have moved as well, are the current 

management practices enough to ensure that essential knowledge is captured, maintained 

and shared? In order to identify the opportunities for improved knowledge for TLCM, the 

researcher concluded that she needed to explore the structure of the TLCM enterprise. This 

became the starting point for the research described in this thesis. The initial hypothesis 

lead to the creation of an enterprise model described Chapter 4 which then allowed the 

researcher to identify the aspects of knowledge management and organisational behaviour 

on which to focus.  

This research project seeks to add to the limited knowledge currently available about the 

implications of capability management on management of knowledge across the 

confederated enterprise with the aim to: 

 Establish the organisational factors and barriers that hinder the management of 

knowledge for through life capability. 

 Make recommendations to support Dstl’s role as a provider of expert knowledge to 

actors and organisations throughout the TLCM enterprise.  

Although the research is defence related, the focus encompasses industries external to 

defence. The outputs from this work should consequently support more general processes 

for management of capability through life in other sectors.  

1.1.1 Research questions and objectives 

As starting point, the following high level research questions were established: 

 How does TLCM differ in its requirements for the management of knowledge 

compared to other programme management paradigms? 

 How does TLCM affect how organisations operating within such a paradigm function 

with regard to the management of knowledge? 

 What knowledge needs to be managed in order to enable successful TLCM? 

 What does “good management of knowledge” mean in a TLCM context?  
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The questions were refined during the course of the literature search as the focus of the 

research became more defined. The questions were framed in four objectives that were 

pursued to realise the aims of the study: 

Objective 1: Understand the implications of capability management for organisations and 

establish the requirements on the management of knowledge for Dstl explicitly.  

Objective 2: Identify and define organisational and individual behaviours needed in order 

for TLCM to work as intended with regard to knowledge sharing and flow.  

Objective 3: Identify and document organisational factors that support and act as barriers 

for managing capability knowledge through life. 

Objective 4: Document principles for managing knowledge for through life capability.  

1.1.2 Scope 

The research takes a systems view of the capability enterprise and the organisations within 

it. Due to security restrictions of UK MoD, this research focuses on knowledge, 

information and organisation and considers the policies and rules that regulate and drive 

organisational knowledge behaviours.  

1.2 Structure of the thesis 

As the research is exploratory in nature, the thesis describes a journey of discovery. 

Consequently, research findings are interspersed in the narrative of the research activities 

carried out.  

The thesis is divided into the following chapters: 

Chapter 1 – Introduction. This is the current chapter. It describes the background to the 

research and introduces the reader to the concepts of capability management and TLCM. It 

also provides a historical overview of defence acquisitions in the UK over the last twenty 

years.  

Chapter 2 – Literature review. This chapter summarises applicable research in the field 

of knowledge, knowledge management and systems theory and discusses how relevant 

theory is applicable to this research.  

Chapter 3 – Methodology and research methods. In this chapter, the methodology used 

for this research and the justification and reasoning behind it is discussed.  
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Chapter 4 – TLCM enterprise and behaviours. This chapter describes the results two 

studies. The first is a modelling exercise that the author carried out of the TLCM enterprise 

in order to gain understanding of the TLCM context and its implications for the flow of 

information and knowledge. This is supplemented by the second study which describes the 

findings of two workshops on the implications of TLCM on attitudes and behaviours 

within the defence community.  

Chapter 5 – Defining knowledge and a conceptual framework. Knowledge is a central 

concept for this research. It is also one with many definitions. This chapter describes the 

perspective on knowledge used by the researcher for this project and how she got there. 

This perspective fed into the conceptual framework used to analyse the findings in two 

case studies. The framework is described in the second part of this chapter.  

Chapter 6 – Two case studies. In this chapter the author details the findings of two case 

studies carried out at a major provider of technical services and at Dstl and a Front Line 

Command. Both organisations were in the process of transition to a capability management 

business model.  

Chapter 7 – Discussion. The findings of the research described in the preceding chapters 

are discussed. In particular the findings of the two case studies are compared and 

contrasted. The latter part of the chapter discusses the inter-relatedness of different kinds 

of knowledge and how this should influence the management of knowledge. It ends with a 

set of recommendations for Dstl arising from the discussion.  

Chapter 8 – Conclusions. This chapter discusses the results of the research and how the 

objectives have been fulfilled. It ends with a suggestion for further research.  

1.3 Background 

The remaining sections of this chapter describe the context of capability management and 

TLCM and give a recent historical overview of acquisition projects within UK MoD. 

1.3.1 Product-service shift 

The product-service shift is the term used to describe a general trend in western economies 

in recent years away from purely product-based industry towards a product-service mix, in 

which suppliers manage a supplied complex product or, more usually systems, on an on-

going basis. The customer pays for the use of a service or capability, often in the form of a 
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“service-level agreement” in which a customer is given a guaranteed minimum level of 

availability at all times of the given capability, throughout its lifecycle (Molloy, 

Siemieniuch, & Sinclair, 2009). Management literature has been more or less unanimous 

in offering the product-service paradigm as a universal solution to expand businesses and 

to secure the future in an unstable environment (Baines et al., 2007; Gebauer and Friedli, 

2005; Johnstone et al., 2008; Oliva and Kallenberg, 2003; Sawhney et. al., 2004; 

Vandermerve and Rada, 1988; Ward and Graves, 2007; Wise and Baumgartner, 1999).  

For the customer, the perceived benefits lie in reduced costs by only paying for what is 

needed or used and not needing to tie funds to equipment and systems and to costs related 

to owning them. These include costs associated with owning and maintaining tools, 

facilities and supply support chain required for maintenance, storage costs for spares, costs 

associated with employing and training maintenance and/or operating staff and, eventually, 

final disposal or decommissioning of equipment, to mention but a few. Recent years have 

seen government bodies adopt a range of solutions driven by similar requirements not to 

tie public money to infrastructure, estate and/or inventory. These include Public-Private 

Partnerships (PPPs) and Private Finance Initiatives (PFIs) where the public sector 

purchases long-term infra-structure projects from private organisations that then operate 

and manage them in accordance with a specification from the customer. In the DIS, the 

Strategic Sealift Service was presented as a successful example in the defence sector where 

the UK MoD pays for a service that is run and staffed by industry, which also provides 

most of the staff training (UK MoD, 2005). 
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Figure 1 - The product-service shift (Diagram courtesy of BAE Systems) 

Much of the research in product-service integration has focused on the effects of the 

transition from pure product to product service on companies that have or are trying to 

implement the product-service paradigm in their organisation (Gebauer and Friedli, 2005; 

Johnstone et al., 2008; Oliva and Kallenberg, 2003; Ward and Graves, 2007). While the 

business literature clearly advocates for companies to make this move, it offers little 

insight into how a transition is successfully achieved (Oliva and Kallenberg, 2003; 

Johnstone et al., 2008). Research conducted recently has sought to address this gap in 

knowledge. Oliva and Kallenberg found that the main challenges companies faced were 

the change from a transaction-based business model to one that is relationship-based and 
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the introduction of new capabilities and incentives. Gebauer and Friedli’s (2005) research 

explores primarily managers’ role in the success of the transition process, while 

Johnstone’s et al (2008) research in the aerospace sector found that moving to a product-

service paradigm increased the organisational complexity as a result of the number of new 

organisational links that are required between the production and service businesses of the 

company, as indicated in Figure 1. Other challenges Johnstone et al. encountered included 

the need to keep the relationships between the production and the services businesses 

running smoothly, the need to review management practices to support a fully integrated 

product-service organisation and problems relating to knowledge management, such as 

information capture, exploitation, learning and sharing of knowledge between specialist 

communities and between business domains.  

1.3.2 Capability  

Capability is a term closely related to product-service integration. Capability is defined in 

layman’s terms as being “the ability to do something”. In engineering, capability is 

perceived as being delivered by a system, which includes a combination of people, 

processes and technology (Radcliffe, 2006): 

People 

Knowledge 

and skills 

+ Processes 

Innovative and 

empowering 

+ Technology 

Transformative 

and value 

adding 

= Capability 

The concept model (Liu et al., 2009) in Figure 2 describes capability as being made up of 

several systems that are combined on a conceptual level in order to fulfil a capability need. 

The systems involved in providing the capability are assigned responsibilities in the form 

of functional elements broken down into functions. The indirect link between the systems 

(components consisting of people, process, products and infrastructure) and the capability 

in the model illustrates that different systems can be used to fulfil the same responsibilities, 

depending on the context. Although the capability is the same, using different 

configurations of systems to deliver it affects the qualities of the capability depending on 

the systems used.  
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Figure 2 - Capability concept model, extended by the author. (Liu et al, 2009)  

Capability is therefore made up of several interchangeable systems, with separate and non-

concurrent lifecycles, that may be provided by a number of organisations, with separate 

and independent business aims. The subsystems consist of people, processes, products and 

infrastructure. 

The author would add knowledge to this mix, arguing that it forms the glue that binds these 

different components together to create the capability as illustrated in Figure 3. This glue is 

necessary in order to handle aspects of the capability lifecycle that is implied in the 

capability concept model. Long-term, the component systems that make up the capability 

are likely to change as technology advances, people move on, organisations with their 

processes and products rise and fall and infrastructure is changed, renewed or replaced. 

Inserting and/or integrating these new components to take over or perform the role or 

function of a previous subsystem, or a new function or role altogether, requires knowledge. 

The resilience of the capability, i.e. its ability to cope with turbulence in its environment 

and internally as well as changes in circumstances, is dependent on a number of 

contributing factors one of which is spare capacity. This spare capacity may occasionally 

be temporarily allocated elsewhere and knowledge is relied upon to resurrect the capability 

if the situation demands it. 

The different interpretations of the term capability are discussed in more detail in 

Chapter 2. 
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Figure 3 - Capability is delivered by different component system provided by a number of different 

organisations in a specific context (adapted from Keller, Atkinson & Clarkson (2008)) 

1.3.2.1 Capability components 

In the military environment, capability is defined as “the power to achieve a desired 

operational effect in a nominated environment, within a specified time, and to sustain that 

effect for a designated period” (Department of Defence of Australia, 2006), “the ability to 

achieve a desired effect under specified standards and conditions through combinations of 

means and ways to perform a set of tasks” (Defence, 2009, p. 6) or “the continuing ability 

to generate a desired operational outcome or effect which is relative to the threat, physical 

environment and the contributions of coalition partners” (UK MoD, 2009). The UK MoD 

has identified fourteen capability areas (UK MoD, 2012a):  

 Precision attack 

 Above water capability 

 Deterrent and underwater capability 

 Deep target attack capability 

 Joint training evaluation and simulation capability 

 Battlespace manoeuvre capability 

 Ground manoeuvre capability 

 Theatre airspace capability 
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 Air and littoral manoeuvre capability 

 Expeditionary logistic and support capability 

 Information superiority 

 Command control and deformation infrastructure capability 

 ISTAR capability and Special projects and CBRN
1
 capability. 

In the UK MoD (2009), the interacting components that need be co-ordinated and 

developed in parallel in order to create the capability, are referred to as “Defence Lines of 

Development” (DLoDs), The eight DLoDs, shown in Figure 4 and often referred to 

collectively as TEPID OIL are: Training, Equipment, Personnel, Infrastructure, concepts 

and Doctrine, Organisation, Information and Logistics. Interoperability forms an 

overarching theme around the DLoDs that must be considered whenever any DLoD is 

being addressed. The Australian and American armed forces have identified similar 

components to capability, which they call “Fundamental Inputs to Capability” (FIC) and 

DOTMLPF (Doctrine, Organisation, Training, Materiel, Leadership and education, 

Personnel, Facilities), respectively. 

 

Figure 4 - Defence Lines of Development (DLoDs) (Taylor, 2006) 

                                                 
1
 CBRN – Chemical, Biological, Radioactive, Nuclear 
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For each of the fourteen identified capability areas, the DLoDs are assessed across five 

baseline perspectives in order to identify any existing risks associated with current plans 

(UK MoD 2010). The perspectives and their definitions are detailed in Table 1 below. 

Table 1 - TLCM perspective and definitions (UK MoD, 2010) 

Capability Perspective Assesses quantitatively and objectively the expected output 

of current Equipment Procurement Plans and identifies 

critical shortfalls and surpluses within each capability area 

and across all DLoDs. 

Research Perspective Assesses whether the defence research programme will 

deliver to each capability area across the DLoDs. This 

includes assessing how well the programme corresponds to 

the capability areas’ respective planned needs.  

Industrial Perspective Identifies how the plans in each capability area across the 

DLoDs may impact on their respective industrial sectors as 

well as how much effect trends and key drivers within 

industry may have on the respective capability areas.  

Financial Perspective Identifies the key financial pressures that relate to each 

DLoD within each respective capability area. Also assesses 

the extent to which financial limitations will affect the 

ability to achieve the targeted capability level, unless 

addressed 

Commercial 

Perspective 

Assesses the key commercial issues that affect the respective 

capability areas by analysing Near term planned commercial 

commitments, and the impact they can have on decision 

making as well as how existing opportunities can be 

exploited.  

 

The way in which a capability is achieved depends on the operational, strategic and tactical 

objectives, the physical and political environment and on desired long and short term 

outcomes. The UK MoD describes capability as “enduring”. Another term that is 

sometimes used is “immortal”. Both expressions articulate the intention that the ability to 

achieve an objective should remain unaltered even while the means through which it is 

accomplished may differ from one instance to the next depending on context. Hence 

military defence of the UK is an immortal or enduring capability but how that defence is 

configured in terms of manpower, organisation and technology, etc. varies over time. 
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1.3.2.2 Capability perspectives 

As the earlier definitions imply, the term capability can be ambiguous and, when capability 

management was introduced, there was much confusion and lack of clarity within the UK 

MoD and the defence industry as to its use: “The word ‘capability’ is mired in confusion. 

Are the two new aircraft carriers a capability? Or are they equipments that contribute to a 

capability over a period of years?” (Weston et al., 2008). It was found that what 

constitutes the “capability” and what constitutes the components that deliver it is context-

dependent and depends on the perspective of the speaker: “Capability exists in all levels of 

the hierarchy of a system or components of a system. It is failure to appreciate this feature 

that has led to misunderstandings when capability is discussed” (Yue & Henshaw, 2009). 

Yue and Henshaw also described capability as being “fractal” by which they mean to 

imply that, without being exactly similar at all the various levels, capability has similar 

characteristics at all those levels: “This fractal nature of capability implies that capability 

is only a meaningful concept when it is specified about whose, to do what, and under what 

circumstances. That is to say, first, that capability is context-dependent, but also that the 

context description contains information about the level at which capability is being 

considered.”  

Hence, capability can be a piece of equipment at the lowest level, equipment and trained 

users at the level above that, a major platform at an even higher level or an entire fleet, 

depending on the context and perspective of the speaker. It is only at the highest levels 

where the overall planning and management takes place that the concept of capability as 

an abstract enduring, context dependant, cross-DLoD entity has real significance.  

In this thesis, use of ‘capability’ refers primarily to higher levels of capability where pan-

DLoD development and management is relevant. 

1.3.2.3 Through Life Capability Management 

TLCM covers capability management, planning, delivery, generation, operation and final 

disposal or dismantling of a system or a service. TLCM is described as “an approach to 

the acquisition and in-service management of military capability in which every aspect of 
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new and existing military capability is planned and managed coherently across all 

Defence Lines of Development (DLoD) from cradle to grave.” (MoD, 2008)
2
.  

The aim of TLCM (MoD, 2009) is to: 

 consider the armed forces’ long-term capability requirements in a rapidly changing 

environment;  

 adopt a tri-service and more holistic view of resources planning and capability 

acquisition;  

 consider the influence of a planned capability on all of the components of capability 

and other acquisition projects;  

 ensure that any system that is introduced into the organisation is fully supported and 

can be used;  

 ensure that systems are interoperable across the services, resulting in increased 

flexibility and agility of the armed forces and how they can be employed;  

 make capabilities as good, available and reliable as possible within the resources 

available; and  

 make capabilities more affordable and cost effective.  

One should note that the output of TLCM is not capability. If it were, then one could argue 

that TLCM is nothing new since industry and the armed forces have always delivered, 

managed and operated capabilities in the form of equipment platforms, services and 

personnel in one shape or another and more or less successfully. Instead, TLCM is an 

approach for how UK MoD plans, manages and operates its acquisition programmes (UK 

MoD, 2012a) and the aspirational output is improved management of capability as it is an 

overarching principle that directs how the processes in acquisition are organized, managed 

and performed through life. This is an important distinction to make because from this 

perspective, the technical aspects of creating, delivering, operating and disposing of the 

                                                 
2
 Through Life Capability Management or TLCM is defence specific terminology. More precisely, it is the 

name of the UK MoD’s top-down approach to the delivery of military capability. Other industries that have 

adopted a similar approach to their business model call it simply capability management. In this thesis, 

TLCM is used to denote the UK MoD approach to acquisition. When referring to management of capability 

through life in general terms, the researcher uses “capability management” or, if the through life aspect is 

important in the context, “through life capability management”.  
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systems that make up capabilities are separated from the management processes that 

support the creation, delivery, operation and disposal of the capabilities.  

The management, planning and delivery phases of TLCM are depicted in Figure 5 below. 

Capability planning is a process that involves six stages. During these stages existing 

capability is analysed against identified and projected threats, policy and needs. If the 

capability available is found not to fulfil the requirements, this gap is analysed further in 

order to determine potential candidate solutions. The candidate solutions are compared 

against each other and the most suitable is selected for development. A detailed 

management plan is created for the development of the solution, which coordinates the 

efforts from all the DLoDs involved in its delivery (MoD, 2009). The figure shows the 

planning stages as sequential, indeed the process is often referred to as the “planning 

waterwheel”, but this is not necessarily the case. Developments during and outcomes from 

the course of the planning process itself and in different capability areas may require 

previous stages to be revisited, and thus affect the order in which the stages are carried out.  

 

Figure 5 - TLCM planning and delivery phases (adapted from Taylor (2006)). 

The capability delivered at the end of the delivery phase, which may include equipment, 

trained personnel, facilities, documentation, organisation, infrastructure, etc., is referred to 

as Force Elements or Force Enablers at Readiness (FE@R). Essentially, these are 

“packages” of products and services that can be bolted together to obtain a desired 
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capability for a specific military aim or task. In the TLCM context, this is referred to as 

capability generation (MoD, 2009).  

The operation phase is the stage where the systems or services are in use and maintained. 

An equipment or service can be modified, updated and upgraded throughout its life and 

remain in operation for much longer than was originally intended, which has implications 

across all the DLoDs. In the final phase the system or service is taken out of use and either 

sold, disassembled or dismantled. Consequently, an acquisition project can run for many 

years; in the case of aircraft or ships, for example, the projects carry on for several 

decades. 

1.3.2.4 Defence acquisition – recent history 

TLCM as a concept is the latest step of a transformation process of defence acquisition in 

the UK MoD which started in 1998. This section provides a brief description of this 

transformation and motivation.  

 

1998 2001 2002 2005 2006 2007 2009 2010 2011 

 
Strategic Defence 
Review  

Smart Procurement 
Initiative 

Smart 
Acquisition 
Initiative 

Defence Industrial 
Policy 

Defence 
Industrial 
Strategy 

TLCM 

Enabling 
acquisition 
change 

DE&S launched Bernard 
Gray’s 
report 

Haddon-
Cave 
Review 

Strategic 
Defence 
and 
Security 
Review 

Defence 
Reform 

Figure 6 - Defence Acquisition timeline 

1.3.2.4.1 Strategic Defence Review 

In 1997, the then newly elected labour government launched a Strategic Defence Review 

(SDR) that set the organisation on the path of development that has brought UK MoD to 

where it is today (2013). Defence acquisition had been a convoluted process up to this 

point. “No single event introduced as deep or broad a change in defence acquisition as the 

SDR” (Haddon-Cave, 2009, p. 360). The outcome of the review was the Smart 

Procurement initiative which was aimed at making defence acquisition faster, cheaper and 

better than what had been previously achieved (Kincaid, 2008, p. 27). It involved an 

extensive reorganisation and changes in processes to make decision-making clearer and to 

increase accountability (Ashcroft, 2005). In addition, the concept of whole life costing was 

brought into focus in acquisition decisions. Whole life costing considers not only the cost 

of the initial procurement of an equipment, but also the cost to own, operate and maintain, 
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and finally, to dispose of it. This includes continuous and one-off costs over the 

equipment’s entire life such as planned (mid-life) and surmised upgrades, spares and 

consumables, tools, facilities and infrastructure and costs associated with the training of 

operators and maintainers.  

By May 2001, UK MoD had renamed the initiative Smart Acquisition to “reflect the 

whole-life nature of the equipment acquisition cycle” (Select Committee on Defence, 

2001).  

1.3.2.4.2 Defence Industrial Policy 

The Defence Industrial Policy, built on the SDR, was published in 2002 and set out the 

factors that UK MoD would consider in its decisions about procurement. Four key factors 

were identified (UK MoD, 2002, p. 11): 

 Assessment of cost and operational effectiveness, estimated whole-life cost and 

evaluation of risk; 

 Affordability; 

 Long-term value for money across projects; and 

 National security and the need to retain capability within the national industrial base.  

1.3.2.4.3 Defence Industrial Strategy 

In December 2005, the Defence Industrial Strategy (DIS) was published. At the core of the 

strategy was the intention to adopt a Through Life Capability Management (TLCM) 

approach to acquisition (UK MoD, 2005, p. 36). It emphasised that the basic principles of 

Smart Acquisition were still valid and that UK MoD must go further along the 

transformation process that was initiated with Smart Acquisition and change the way in 

which they acquired, supported and upgraded their equipment. UK defence industry 

needed to be able to sustain the capability required to support the armed forces following 

the delivery of equipment capability that had been acquired. The relationship between UK 

MoD and industry needed to change so that through-life relationships could be maintained 

and it was noted that a change of behaviours and culture within UK MoD as well as 

industry was required if TLCM was to be successful (UK MoD, 2005, p. 131). 

The DIS identified systems engineering as essential to enable increasingly advanced and 

complex technologies to be used to their full advantage and be integrated with existing 
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platforms and equipment (UK MoD, 2005, pp. 59–67). Further, the emphasis on capability 

management also brought to the fore the Defence Lines of Development as components of 

capability that must come together in order for the capability to be realised.  

1.3.2.4.4 Enabling Acquisition Change 

DE&S (Defence Equipment & Support) was launched on 1
st
 April 2007 as a result of a 

review ordered by the Permanent Under-Secretary for Defence into how the MoD’s 

organisations, structures, processes, behaviours and culture supported or obstructed its 

ability to carry out TLCM. The report, published in June 2006, made a number of 

recommendations, including among others, a clearer customer role for the Front Line 

Commands (FLC) and the merging of the Defence Procurement Agency (DPA) and the 

Defence Logistics Organisation (DLO) to form one integrated procurement and support 

organisation with responsibility to deliver equipment and support to the FLCs.  

1.3.2.4.5 The Bernard Gray review 

In October 2009, a report titled Review of Acquisition for the Secretary of State for 

Defence, criticised UK MoD for having a “substantially overheated equipment 

programme” that it could not afford (Gray, 2009, p. 6). According to report, much of the 

overspend was caused by the three services competing over scarce resources and 

underestimating the costs as a consequence. The report called for greater clarity in the 

division of roles and accountability of those bodies within UK MoD that are responsible 

for specifying new equipment requirement and for procuring the new equipment, 

respectively (Gray, 2009, p. 7).It also stated that the UK MoD lacked the essential skills 

needed to perform acquisitions effectively and efficiently and suggested that this could be 

addressed through a partnership between UK MoD and a private sector programme 

management organisation.  

1.3.2.4.6 Strategic Defence and Security Review and Defence Reform 

When the new conservative-liberal coalition government came to power in May 2010, they 

announced a Strategic Defence and Security Review (SDSR), which was published in 

October 2010. The review concluded that extensive cuts were necessary in order to 

balance the ministry’s over-committed budget (UK MoD, 2010a). All three services would 

experience cuts in manpower and equipment.  
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The plan for the implementation of the SDSR was published in June 2011 in the Defence 

Reform Report (Levene et al., 2011). It included fifty three recommendations aimed at 

creating a less complicated organisational structure with fewer senior posts to make 

decision making smoother, responsibilities clearer and improving accountability. The 

creation of a new Joint Forces Command would be responsible to manage and integrate 

joint military capabilities across the services to create a more integrated, joint approach to 

defence. The report did not describe the new reformed organisation in detail. Instead, it 

urged that the recommendations should be taken together to provide “for a new high level 

operating model for Defence… Senior leaders across Defence must take ownership of 

these proposals themselves and work through the detailed practical implications” (Levene 

et al., 2011, p. 9). The detail was to be found in the report titled “Defence Reform – 

Blueprint for the Future Department” of December 2011. 

1.3.2.4.7 Summary 

Since the SDR in 1998, UK MoD has been in a constant transformation towards operating 

within its budget constraints and closer integration of the three services as well as closer 

collaboration with industry, with clearer roles and responsibilities for the people involved. 

Many of the basic principles, such as whole-life costing and planning and development 

across the capability components or DLoDs, have been promoted from the start of this 

process. The road along this transformation has been slow and painful, however. One 

report even described it as a “sustained period of deep organisational trauma” (Haddon-

Cave, 2009, p. 361). Some of the required changes, primarily behavioural and attitudinal, 

have proved difficult to implement, which is demonstrated by the need for these changes to 

be repeated from one report to the next.  

1.3.3 Managing capability through life and managing knowledge 

After the number of “initiatives”, “transformations” and “changes” defence procurement 

has undergone over the last fifteen years, one would have to forgive any observer that has 

regarded TLCM as yet “another fad” that is bound to be scrapped within a two or three 

years. The author certainly heard this opinion voiced several times during the course of her 

research. However, this view fails to recognise that there are themes, other than cost-

cutting, that have remained consistent throughout this chain of reforms. Although cutting 

costs to enable the UK MoD to operate within its means is the driving force behind them, 
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as mentioned previously, TLCM reflects not only a trend within defence internationally, 

for example in the USA and Australia, but also within the western economy in general.  

For the organisations concerned, capability management involves new challenges for the 

management of knowledge. Knowledge of the systems, for which a particular organisation 

has through-life management responsibility, may be distributed throughout an enterprise 

that comprises several commercial organisations and the customer. Add to the mix the 

different components of capability and perspectives as well and it becomes clear that 

managing knowledge or even being aware of its existence in the first place is difficult. 

This is complicated further by the observation that in a decade one can expect a significant 

proportion of the manpower involved in a capability will have changed. Hayek (1945) 

described society as a distributed knowledge system and Tsoukas employed the same 

image to describe the firm (2005). The confederated capability enterprise is another 

distributed knowledge system. Success in such an environment requires a clear 

understanding of the value of particular knowledge within the organisation as well as 

effective knowledge management in the wider enterprise. 
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2 Literature Review 

This chapter presents a literature review, as a background to the research. It is divided into 

two parts. The first part begins with a brief introduction to how knowledge is perceived 

and defined. This is followed by a review of the role of knowledge in organisational 

activities from different epistemological perspectives (Figure 7). The second part of this 

chapter discusses to knowledge related systems while finally the last section identifies the 

gap within knowledge management research that this thesis seeks to fill.  

The motivation behind this research is to identify factors that impact the management of 

knowledge for through life capability. As indicated in Chapter 1, capability management is 

a systems management issue and the author views the enterprise that designs, operates and 

manages these socio-technical capability systems to be a system as well. As knowledge is 

distributed across this system, it is helpful to apply established systems knowledge to 

describe and analyse this problem. Following an introduction to systems and system life 

cycle models, it progresses to describe complex systems and the effects of complexity on 

the structure and control in, primarily, social systems. Capability systems in general tend 

to belong to a particular group of complex systems that are made up of separate and 

independent systems that are brought together in order to achieve a particular effect or 

capability. The section ends with a description of these so-called systems of systems and 

their unique characteristics.  

 

Figure 7 – Chapter structure 
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2.1 Introduction to knowledge management 

Ever since Aristotle much has been written and said about knowledge and its nature. 

Despite this, the concepts in this area are fuzzy with no recognised structure that is 

universally accepted. For this reason, the author had to determine a perspective that is most 

suited to the research reported herein. 

Knowledge management has also been the subject of much research (Allee, 1997; Begoña 

Lloria, 2008; Bontis, 2001; Coakes, 2003; Davenport & Prusak, 1998; Firestone & 

McElroy, 2003; Jashapara, 2010; Kalling & Styhre, 2003; R Maier, 2002; Newell, 

Robertson, Scarbrough, & Swan, 2002; Nonaka, 1991; Polanyi, 1969; Prahalad & Hamel, 

1990; Senge, 1990). It is an interdisciplinary field and as such it has attracted the attention 

of academics, practitioners and consultants alike from a wide range of fields including, 

amongst others, information technology, software design, systems engineering, human 

resource management, business management and organisational and human sciences 

(Jashapara, 2010; R. Maier, 2002). However, as will become apparent in this review, 

despite all the interest there is still no consensus on a theoretical level with regard to the 

classification of the approaches and perspectives that have been developed on this subject 

(Begoña Lloria, 2008). 

Perhaps because knowledge management has often been associated with the use of some 

form of computer technology (Garcia-Perez & Mitra, 2007), such as data warehousing, 

document management and data mining, it has tended to be regarded as belonging to the 

domain of IT, computers and software (McElroy, 2003). However, while the technology is 

an important element, management of knowledge also has to be considered in its 

organisational context including the structures, processes and environment and people 

within it (Coakes, 2003; Jashapara, 2010; R. Maier, 2002; Newell et al., 2002). No IT 

artefact can be held legally responsible for a decision or action.  

2.2 What is knowledge? 

2.2.1 Data, information and knowledge  

It is common in knowledge management literature to discuss knowledge as part of a 

hierarchy consisting of data, information and knowledge and sometimes wisdom (Baker, 

2002; Davenport & Prusak, 1998; Jashapara, 2010; Kalling & Styhre, 2003; Newell et al., 
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2002; Rowley, 2007). The hierarchy referred to as the “knowledge pyramid”, the 

“knowledge hierarchy”, the “DIKW
3
 hierarchy” or the “information hierarchy” was first 

mentioned by Russel Ackoff in 1989 (Bernstein, 2009; Rowley, 2007) and is said to 

contextualise the different elements within it in relation to each other (Figure 8). It is 

assumed that an element at the lower levels in the hierarchy can be transformed into an 

element at a higher hierarchical level through the use of definable and described processes.  

 

Figure 8 – The data, information, knowledge and wisdom hierarchy (adapted from Tang, Austin, 

Darlington & Culley (2008b)) 

Data is seen as being at the lowest level of the hierarchy and defined as discrete and 

objective facts about events (Davenport & Prusak, 1998) and/or objects (Baker, 2002). 

Data is described as becoming information when it is sorted, analysed and given meaning 

(Davenport & Prusak, 1998) and presented in a way that can be communicated, for 

example through language, or in table or graphic format (Baker, 2002; Grover & 

Davenport, 2001; Tufte, 2001). 

The transformation of information into knowledge is more elusive to describe (Baker, 

2002; Tang et al., 2008b). Some theorists define knowledge as information put into a 

context or linked with its potential application (Baker, 2002; Davenport & Prusak, 1998). 

Others argue that knowledge does not have to be that closely associated with intelligent 

action. Instead, “knowledge can involve highly abstract cognitive understandings of 

phenomena that do not necessarily have clear practical applications, at least not in the 

                                                 
3
 The DIKW acronym stands for Data, Information, Knowledge and Wisdom. 
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immediate term.” (Baker, 2002). Davenport and Prusak (1998, p. 5) offer perhaps the most 

encompassing, but also verbose, characterisation: “Knowledge is a fluid mix of framed 

experience, values, contextual information, and expert insight that provides a framework 

for evaluating and incorporating new experiences and information. It originates and is 

applied in the minds of knowers. In organisations, it often becomes embedded not only in 

documents or repositories but also in organisational routines, processes, practices and 

norms.” 

2.2.1.1 Wisdom 

Jashapara (2010) and Sinclair et al. (2009) also include wisdom at the top of the hierarchy. 

If knowledge is difficult to define, wisdom is even more so. While knowledge answers 

questions relating to how, wisdom answers questions relating to why and “combines an 

ethical perspective with perception, knowledge, experience and communication” (Sinclair 

et al., 2009). Wisdom has a practical aspect that enables the individual to “act critically or 

practically in any given situation […] based on ethical judgement related to the 

individual’s belief system” (Jashapara, 2010, p. 19). In leadership literature, it is seen as 

essential to successful leadership and having a role in effective strategic decision making 

and social processes (Boal & Hooijberg, 2000; Jaques & Clement, 1991; Mumford, 

Zaccaro, Harding, Jacobs, & Fleishman, 2000). Wisdom is universally valued and 

encompasses envisioning and having the ability to take the long view, the ability to engage 

others in effective dialogue, strategic ethical thinking and reasoning and being able to 

manage oneself effectively (Hammer, 2002).  

2.2.1.2 Criticism of the hierarchy 

The knowledge hierarchy is one of the fundamental and axiomatic models in knowledge 

and information management literature, but is not without its critics. In her review of the 

knowledge and information management literature, Rowley (2007) states that, while not all 

the books mention the knowledge hierarchy explicitly, they all mention it implicitly in that 

the terms data, information, knowledge and wisdom are defined as being interrelated, 

albeit the nature of these relationships are not clear and the definitions lack clarity. This is 

true in particular with regard to the terms information and knowledge, which in many 

contexts appear to be used interchangeably (Wilson, 2002). Rowley (2007) also questions 

the claim that structure is the distinctive difference between data and information: “... it is 

important to recognise that all data in information systems and in our minds has some 
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structure, as soon as it is collected and deposited.“ Rowley argues further that knowledge 

is a prerequisite to be able to recognise patterns and data. 

The author finds the notion of the elements at the lower levels of the hierarchy being 

building blocks for the higher level elements too simplistic. It reflects the notion of 

“scientific method”, where experiments are carried out in order to collect data that is 

interpreted to become information by which to prove or disprove a hypothesis. The result 

is knowledge expressed as a new and/or revised theory about the observed phenomenon. 

However, this reflects only a subset of knowledge, which is propositional knowledge and 

knowledge acquired through scientific research. 

The hierarchy does not reflect the scientific process accurately either since, as argued by 

Rowley, in order to perceive data, the observer or user has to have some prior cognition or 

understanding of what constitutes a pattern, even if the meaning of the pattern is not yet 

known or understood. Meaning is therefore the distinguishing feature between data and 

information, not structure. Converting data into information, or meaning, requires 

knowledge, which, by definition, is specialised (Drucker, 1998). Hence unless the user has 

schemata into which to fit the data, it does not become information (Rowley, 2007). It only 

becomes information within a field of which the observer has some knowledge. 

Knowledge is therefore a prerequisite in order for data and information to be recognised in 

the first place.  

Furthermore, the DIKW hierarchy is only concerned with theoretical knowledge and 

ignores practical aspects of knowledge such as physical skills, craftsmanship and abilities 

which may take years to acquire and hone. An organisation, whose activities are dependent 

on such skills, would be equally dependent on managing this aspect of knowledge as it 

would the theoretical and intellectual. Such tacit knowledge tends to be no less complex 

than knowledge that is explicit (R. E. Clark & Elen, 2006) and also tends to be being 

harder to transfer because it requires for individuals to have enough personal contact to 

enable things that are not spoken to be passed on in ways that may not be apparent or 

visible (Collins, 2010, p. 3).  

2.2.2 Definitions of knowledge – epistemology 

The nature of knowledge, its meaning and limitations is the subject of a major branch of 

Western philosophy called epistemology. Ever since Plato (2008) first defined it as 

“justified true belief” in the fifth century BC, philosophers have been debating what 
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knowledge is as well as its nature, including Descartes, Hume, Peirce, Dewey, Sartre and 

Popper, to mention but a few.  

Descartes (1901, 2008, 2011) discarded perception as potentially deceptive and therefore 

claimed that the only method for obtaining knowledge was through deductive reasoning. 

Hume (2012) was driven by empiricist ideas to conclude that humans could only know that 

of which they had experience. Hence, one could deduce that A causes B if B follows A. 

However, one could not justify conclusions about future behaviour based on past 

experience, as there were no grounds to prove the “uniformity of nature”-principle correct. 

Peirce (Burch, 2010) sought to understand how humans can know things rationally, while 

Dewey (2001) applied Peirce’s theory of enquiry on social and political philosophy. This 

led Dewey to see science as an activity and as a process of inquiry and to stress the link 

between doing and learning, which has influenced the philosophy of education. Sartre 

(2012) was influenced by Husserl and Heidegger’s ideas of human consciousness and 

existence. He described consciousness as an activity and a “not thing”, free from the rules 

of causality and ultimately self-determining. Finally, Popper (Popper & Eccles, 1977; 

Popper, 1972, 1994) criticised science for being concerned with problem solving rather 

than bare facts or observations. In creating theories to solve anomalies that are not 

answered by current knowledge, scientists are taking a leap of imagination. While 

experimental testing can provide countless positive outcomes these cannot conclusively 

confirm a scientific theory. A single negative outcome however, is logically decisive as it 

shows that the theory is false. Paul Feyerabend, former student of Popper and later his 

fierce critic attacked the notion of scientific method to its core. He claimed that objectivity, 

truth and reality were philosophical theoretical constructs and abstract concepts that 

narrowed how people interpreted and interacted with the world (Feyerabend, 1975). 

Likewise, the scientific language used to describe and explain empirical observations 

narrows how we interpret these observations as it is shaped by interpretation (of previous 

observations) as well. To Feyerabend, this meant that science did not deserve its privileged 

position in western culture as it is not possible to justify it as the best way of gaining 

knowledge because it is no more based in reality than claims based in faith or tradition. 

Interesting and thought provoking though it is to study epistemologist literature in order to 

define what is meant by the term knowledge, it is a somewhat fruitless exercise as the field 

is mainly concerned with propositional knowledge, i.e. knowledge expressed in declarative 
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propositions, which is only a very narrow aspect of knowledge that is handled by and 

within organisations. Hence, for this research, other literature must be considered.  

2.3 Knowledge in organisations 

In the last century, interest has turned from the nature of knowledge to its role in 

organisations and society. Hayek (1945) discussed how knowledge is distributed across 

different parts of a society and how this dispersal of knowledge affects decision making as 

no one has the full knowledge of any given situation or problem. Meanwhile, Moore and 

Tumin (1949) explored the role of ignorance in society describing it as serving an 

important part in maintaining and reinforcing social stability. Tsoukas (2005) adapted 

Hayek’s ideas when he wrote about the organisation as a distributed knowledge system.  

Writers studying knowledge management have also made attempts at defining the term 

“knowledge”, while acknowledging that providing a precise definition is nearly 

impossible. Firestone and McElroy (2003) review a wide range of definitions and conclude 

that the meaningfulness of a definition is dependent on the context in which knowledge is 

being studied. Hence, as knowledge management has often fallen under the domain of 

information management and information systems, the definitions that most people are 

familiar with have this background.  

2.3.1 Structural perspectives 

2.3.1.1 Ryle and Polanyi 

In modern times, much of the underpinning philosophy for the central concepts in current 

knowledge management literature, including definitions of knowledge, is provided by the 

work of Ryle and Polanyi. Ryle (1949) criticised Cartesianism, which regards knowledge 

and intelligence as part of the same mental process and introduced the concepts of 

knowing how (Ryle refers to this as “intelligence”) and knowing that (referred to as 

“possessing knowledge”). Ryle argued that a soldier does not become an astute general 

simply by knowing the rules of military theory and strategy (knowing that); he must also 

know how and when to apply them (knowing how). Hence, intelligence cannot be defined 

in terms of bits of information held in a person’s mind.  

Polanyi used Ryle’s concepts in his work developing the idea of tacit knowing. He 

perceived knowing that and knowing how as mutually present aspects of personal 
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knowing. Polanyi’s starting point was that ”we can know more than we can tell” (Polanyi, 

1966b, p. 4). Individuals have knowledge that is intuitive, non-verbalised and 

unarticulated, and Polanyi highlighted the role that perception plays in knowing as we 

experience, interpret and understand the world around us through our senses and physical 

bodies. Polanyi identified problems and hunches, physical appearance, skills and the use of 

denotative language and tools as things we may know tacitly but may not be able to 

articulate what we know nor how we know them. He characterised tacit knowing as 

contextual and difficult to express, sometimes even “ineffable”, but also indicated that 

much but not all of it can be made explicit. In addition, he also discerned the existence of 

“implicit beliefs” (Polanyi, 1962, pp. 286–288), defined as “the beliefs held in the form of 

our conceptual framework, as expressed in our language.“ (Polanyi, 1962, pp. 286–287) 

Polanyi’s ideas about tacit knowing have, together with the concept of explicit knowledge 

(Baker, 2002; Jashapara, 2010; Nonaka, 1991; Spender, 1996a), become a starting point 

for a number of approaches to categorising knowledge. Explicit knowledge refers to 

intellectual artefacts, such as books, documents, manuals, databases, images, tables, graphs 

and recordings, etc., but also knowledge that has been manifested in work processes and 

procedures, production layout, tools and machinery (Jashapara, 2010; Siemieniuch & 

Sinclair, 1999). However, Polanyi stated that “all knowledge falls into one of these classes: 

it is either tacit or rooted in tacit knowledge” as without tacit understanding words, 

grammar, mathematical theory, maps, graphs, etc., would be meaningless (Polanyi, 1969). 

The knowledge management literature contains many examples of categorisation models 

for knowledge based on the tacit-explicit dimension (see Table 2). These are discussed in 

the next section.  

Table 2 – Knowledge taxonomies on the tacit – explicit spectrum 

Source Tacit Explicit 

Polanyi (1966a, 1966b) Knowledge that is intuitive, 

not articulated or verbalised 

Knowledge that is verbalised, 

formalised, recorded or 

articulated in some way. 

Ryle (2009) Know how Know that 

Nonaka (2007) Knowing as a continuous 

activity 

Captured in records 
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Source Tacit Explicit 

Collins (1993) Embodied knowledge 

contained in the body, 

embrained knowledge held in 

the physical brain, encultured 

knowledge linked to social 

norms 

Symbol-type knowledge that 

can be transferred without 

loss between entities with a 

similar prior background.  

Spender (1996) Social, collective Objectified 

Kogut & Zander (1992) Know-how Information 

Blackler (1995) Knowledge as embrained, 

embodied, encultured and 

embedded 

Embrained, embodied, 

encultured and embedded 

knowledge that is articulated 

as encoded knowledge 

Firestone & McElroy 

(2003) 

‘Subjective’ personal and 

psychological beliefs held by 

a knowing subject  

‘Objective’ sharable 

knowledge claims  

 

2.3.1.2 Theories of knowledge in organisations based on Polanyi 

2.3.1.2.1 Nonaka and the spiral of knowledge 

One of the better-known models based on Polanyi’s ideas is Nonaka’s (1991) Spiral of 

knowledge (Figure 9). This model defines knowledge creation as the result of a 

transformation process of tacit knowledge into explicit knowledge and back to tacit 

knowledge again where it then becomes the starting point for another loop of the spiral. 

Hence, new knowledge is built on knowledge created during the preceding loop and 

accumulative.  
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Figure 9 – Nonaka’s (1991) spiral of knowledge.  

Nonaka developed the model after studying the process that led Matsushita to develop a 

new bread-making machine. The designers were initially unsuccessful in coming up with a 

design that produced bread of high enough quality until one of the designers decided to 

learn bread making from a professional baker. Following this period of apprenticeship, she 

was eventually able to create a product specification for the bread maker, which was a 

success in the global market.  

Nonaka’s analysis is that the baker shared his tacit bread-making knowledge with the 

designer while she was learning from him through a process of socialisation and imitation 

(tacit to tacit). The designer was then able to convert these tacit insights into explicit 

knowledge in the product specification (tacit to explicit). Based on the specification, the 

development team were able to build the successful bread making machine by 

standardising the explicit knowledge in a product and its associated documentation 

(explicit to explicit). Finally, through this experience the development team learned about 

the quality of bread that the bread-making machine must make for the consumer to want to 

buy the product. Nonaka goes on to say that these insights were then informally spread to 

other employees in the organisation, which then influenced the quality standards set for the 

company’s other products (explicit to tacit). So the cycle starts again, but this time, with 

the knowledge that was gained during the previous project.  

Nonaka asserted that it is the ability to convert the different forms of knowledge to the 

next phase in the spiral that has given Japanese corporations the advantage over their 

competitors over the years. In 1995 he and Takeuchi published a book in which they 
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developed their model for organisational design for innovation and popularised the 

distinction between tacit and explicit knowledge. Since its publication the knowledge 

management programmes of many companies have been informed by the idea that 

knowledge management is about encouraging these four modes of conversion in a spiral 

model of progress (Firestone & McElroy, 2003; Wilson, 2002).  

Nonaka’s model is not without its critics (e.g. Collins, 2010; Gourlay, 2006; Tsoukas, 

2005; Wilson, 2002). Much of the criticism centres on Nonaka’s misunderstanding of 

Polanyi’s concept. Nonaka discusses knowledge as a product, while Polanyi discusses it as 

a process of tacit knowing (Gourlay, 2006). Further, Polanyi describes tacit knowing as 

something that in part cannot be articulated, whereas the example that Nonaka offers of 

tacit to tacit conversion could be said to be at least in part due to cultural factors rather 

than the nature of the knowledge that is being shared (Wilson, 2002).  

Despite this criticism there appears to be a general agreement with Nonaka’s assertion that 

new knowledge is created primarily in the interactions between people exploring and 

developing knowledge between them, a process that often requires substantial effort by the 

individuals involved in order to put often unarticulated ideas into words (Baker, 2002; 

McElroy, 2003; Nonaka, 1991; Tsoukas, 2005). This new knowledge is, however, of 

limited value until it has been used explicitly or implicitly in some way (Nonaka, 1991; 

Simard, 2004). An example of this is when engineers do some design work is not useful in 

the current situation, but is likely to be in the foreseeable future and is therefore put on the 

shelf until needed.  

2.3.1.2.2 Collins and four different knowledge types 

Collins (1993) identified four different types of knowledge in organisations: symbol-type 

knowledge which he defines as knowledge that can be transferred without loss between 

computers through discs and similar media, embodied knowledge which is knowledge that 

is contained in the body, embrained knowledge which sits in “the physical matter of the 

brain”, and encultured knowledge which is knowledge that is linked to social norms. In his 

analysis of the relationship between symbol-type knowledge and encultured, or tacit, 

knowledge, Collins highlights the social aspect of knowledge, stating that even knowledge 

that is perceived as being “unsocial”, such as mathematics and science, are in fact highly 

social because they are based “on agreements to live our scientific and mathematical life a 

certain way”. He uses the concepts of “regular action” and “behaviour specific acts” from 
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social sciences to differentiate between knowledge and skills that cannot be captured as 

symbol-type knowledge and knowledge and skills that can.  

For Collins, regular action is action in which there is no obvious link between the 

behaviour and its intention as the same act can be carried out through a number of different 

behaviours. Collins gives the act of paying money as an example: it can be done by the 

passing or exchange of paper or metal tokens, through writing a cheque and signing, or 

using a debit/credit card with a PIN code. Conversely, a particular behaviour may be used 

to carry out several different acts: e.g. signing may be paying money, signing a legal 

agreement or contract or part of the act of sending a letter. Behaviour-specific acts are 

different in that performing the act is associated with a specific behaviour, such that, to an 

outside observer, the intent can be removed from the execution of the behaviour without 

any loss to the outcome of the act: “What this means is that anyone or anything that can 

follow the set of rules describing the behaviour can, in effect, reproduce the act” (Collins, 

1993). Collins believes that the division of these different types of action lie at the core of 

tacit knowledge, i.e. knowledge that has social roots, and formal knowledge that can be 

encoded into machines and computers and transferred and shared through symbols.  

2.3.1.2.3 Spender 

In his study of knowledge in firms Spender (1996a) observed that there was a movement in 

firms away from dependence on tacit knowledge (craft) and towards dependence on 

explicit knowledge that is objectified either in science or recognised practices and 

standards, and conscious knowledge that is held by employees as a result of technical and 

scientific training. He divided knowledge along the lines of individual versus 

organisational knowledge and explicit versus implicit knowledge, where explicit 

knowledge is mainly articulated in theoretical terms and implicit is mainly manifested in 

practice. He called the resulting categories of this division conscious (explicit knowledge 

held by the individual), automatic (tacit knowledge held by the individual), objectified 

(explicit knowledge held by the organisation) and collective (tacit organisational 

knowledge).  

Spender (1996b) describes how knowledge can be packaged as information to enable it to 

be transferred, for example as a procedure. The procedure is sent as a compression of 

knowledge, but is received by a recipient as information on what to do. By sticking to the 

procedure, the recipient obtains knowledge about how to carry out the activities in the 
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correct way. In order for this to work, however, it is implied that the sender and the 

recipient share a level of common understanding as the recipient must interpret the 

information correctly in order to apply it. At the same time, by following the information, 

the recipient is able to avoid making errors when performing the procedure but without 

necessarily knowing why.  

In some instances, this may be a deliberate tactic by the sender, for example, in order to 

retain control and/or preserve a privileged position or power or to protect trade or 

professional secrets. Withholding knowledge may also be the result of a desire or need to 

preserve fair competition. Moore and Tumin (1949) state the while the pursuit of 

knowledge is universally regarded in positive terms, ignorance is inescapable and plays an 

essential part in social organisation. They identified five main types of functions that 

ignorance plays in society, including those already listed above: preservative of privileged 

position, as reinforcement of traditional values, as preservative of fair competition, as 

preservative of stereotypes, and as incentive appropriate to the system. These main types 

are divided into a number of sub-categories, and common to them all is that they are aimed 

at preserving social stability. In some instances, however, ignorance can act as a 

contributing factor for social change when actors perceive a problem that need to be 

addressed.  

2.3.1.2.4 Kogut and Zander 

Kogut and Zander (1992) distinguished between information and know-how. For them, 

information infers knowing what something means: “knowledge which can be transmitted 

without loss of integrity once the syntactical rules required for deciphering it are known” 

(Kogut & Zander, 1992, p. 386). Know-how is knowing how to do something: “the 

accumulated practical skill or expertise that allows one to do something smoothly and 

efficiently.” (Kogut & Zander, 1992, p. 386) along the lines of von Hippel (1988). Kogut 

and Zander’s interest was in the application of these concepts in organisations rather than 

individuals in order to understand variation in firm performance and growth. They saw 

how a firm organises its activities as representative of how social relations are recreated 

and coordinated in the organisational context. They viewed firms as repositories of 

capabilities that were determined by “the social knowledge embedded in enduring 

individual relationships structured by organising principles”(Kogut & Zander, 1992, p. 

396). The challenges firms face when moving into new areas of business and taking on 
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new activities have their root in that neither the knowledge embedded in the current 

structures and relationships are known, nor are the structures and relationships needed to 

support the new learning known.  

2.3.1.2.5 Blackler’s five knowledge categories 

Blackler (1995) seeks to de-mystify the terms “knowledge worker” and “knowledge 

organisations” and identified five images of knowledge in the literature about 

organisational learning. Building on Collins’ (1993) Blackler summarizes the knowledge 

types discussed into categories of being embrained, embodied, encultured, embedded, or 

encoded, see Table 3. Blacker concludes that, although embrained knowledge is currently 

at the forefront of interest as knowledge workers and knowledge work are of increasing 

importance to national economies and industry, all workers and organisations, irrespective 

of what they do, are knowledgeable and that management of knowledge must consider an 

array of issues that are very complex in themselves.  

Table 3 – Blackler’s (1995) five knowledge categories  

embrained  Abstract knowledge that is reliant on cognitive competence and 

conceptual abilities 

embodied  Knowledge that is oriented towards action, “know how”, skill. 

“Practical thinking” that depends on understanding of the situation 

rather than abstract rules.  

encultured  Socially constructed knowledge that is manifested in a shared 

understanding. This knowledge is closely connected with language. 

Embedded  Knowledge that is set in general routines, technologies, roles and 

procedures.  

Encoded Knowledge that communicated through symbols in paper and electronic 

formats such as books, manuals, handbooks, drawings, etc. 

 

Blackler also discusses the concept of knowing as an alternative to the concept of 

knowledge and perceives it as a reaction to the traditional capitalist approach of 

emphasising knowledge as embedded and embodied by arguing that today’s economy 

emphasises knowledge that is embrained, encultured and encoded as it moves away from 

reliance on production of goods towards reliance on specialist knowledge. The knowing 

concept has its roots in action theory which sees knowledge as a continually evolving 

outcome of collective actions and interactions. As individuals struggle to respond to 

constantly changing situations by applying knowledge that is situated in their previous 
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experience, this knowledge changes as well. Blackler suggests that studying the effects of 

changes in the working environment on the interactions that individuals have to create 

knowing is a way forward to understanding knowledge in organisations.  

2.3.1.2.6 Firestone and McElroy – World 2 and World 3 knowledge 

Firestone and McElroy (2003) bring together Polanyi’s concepts of tacit and explicit 

knowledge with Karl Popper’s ideas on knowledge (Popper & Eccles, 1977; Popper, 1972, 

1994). Popper distinguished three types of knowledge in encoded structures in systems 

that enable those systems to adapt and that he linked with his concepts of World 1, World 

2 and World 3 (Popper & Eccles, 1977, pp. 36–50; Popper, 1972, pp. 106–122, 1994, pp. 

1–23): 

“World 1 knowledge – encoded structures in physical systems (such as genetic encoding in 

DNA) that allow those objects to adapt to an environment;  

World 2 knowledge – belief and belief predispositions (in minds) about the world, the 

beautiful, and the right that we believe have survived our tests, evaluations, and 

experience; 

World 3 knowledge – sharable linguistic formulations, knowledge claims about the world, 

the beautiful, and the right, that have survived testing and evaluation by the agent 

(individual, group community team, organisation society, etc.) acquiring, formulating and 

testing and evaluating the knowledge claim.” (Firestone & McElroy, 2003, pp. 5–6) 

Firestone and McElroy highlight the significance of the claim that World 2 and World 3 

knowledge are made up of beliefs and belief predispositions and knowledge claims of an 

agent that have best survived the agent’s attempts to test and evaluate them. The beliefs, 

belief predispositions and knowledge claim do not have to be true as knowledge is fallible 

and may prove false in the future. Hence in their view, knowledge is a term applied to the 

best performing beliefs, belief predispositions and knowledge claims of an agent in the 

course of the agent evaluating the validity of those claims (Firestone & McElroy, 2003, p. 

7).  

Firestone and McElroy argue that if explicit knowledge at times consists of expressed 

beliefs and tacit knowledge is made up of beliefs we cannot express, that leaves room for a 

third kind of knowledge that they refer to as implicit knowledge. This is knowledge that, 

while not explicit or central, can be expressed if the circumstances support or prompt their 
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elicitation. Bringing the two models together, Popper’s World 3 knowledge is all sharable 

and is therefore codified and explicit. World 3 knowledge can also be implicit but only in 

the sense that it is logically implicit in the explicit knowledge and can be derived from it. 

World 2 knowledge can be implicit but in this case it is based on a psychological 

association with the principal knowledge. Some World 2 knowledge is tacit in that it is 

obviously personal and represents mental objects that cannot be put into words. Other 

World 2 constructs can be put into words and are therefore implicit. Finally, there are also 

further World 2 phenomena that represent central beliefs that are explicit and are 

situational tendencies that articulate explicit linguistic knowledge in the mind.  

In their model, Firestone and McElroy associate material, mental and artefact based 

knowledge with Worlds 1, 2 and 3, respectively. They criticise authors like Nonaka and 

Takeuchi for focussing on mental, World 2 knowledge without giving due consideration to 

the psychological motivation for such logic. “One can see this clearly by noting that 

tacit/implicit and explicit knowledge are all viewed as situationally oriented beliefs by 

contemporary writers on KM. … But what are beliefs? They are cognitions, or perhaps at 

most cognitions combined with evaluations, and both of these represent situationally fixed 

psychological orientations, rather than general psychological predispositions. The 

knowledge management literature simply does not recognize World 2 knowledge 

predispositions of individuals even though it is these predispositions that are the product 

of an agent’s knowledge processing experience and the motivator of its knowledge 

processing decisions“ (Firestone & McElroy, 2003, pp. 23–24 emphasis in the original). 

By bringing together Popper and Polanyi’s ideas Firestone and McElroy are attempting to 

include the entire range of different kinds of knowledge while still recognising that all 

types are distinctly different from each other.  

2.3.1.3 Epistemology of possession 

The frameworks outlined above adopt a structural, “knowledge as possession” perspective 

as identified by Cook and Brown (1999). This epistemology of possession sees knowledge 

as something that individuals carry in their brains; knowledge is a resource that can be 

developed and applied to improve workplace or organisational effectiveness. Critics of this 

perspective claim that the difference between tacit and explicit knowledge has been 

overemphasised and do not reflect Polanyi’s original ideas (Gourlay, 2006). Polanyi 

considered all-knowing as having tacit and explicit elements. Explicit knowledge is only 
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what we are aware of at a particular point in time. Depending on the circumstances, 

different aspects of our knowledge come to the fore at different times. It is then clear that 

our knowledge is simultaneously both tacit and explicit and that the two make up each 

other (Gourlay, 2006; Tsoukas, 2005). By focusing on the nature of knowledge, the 

approaches based on the epistemology of possession tend to regard knowledge as a “thing” 

or “commodity” that can be captured, moved around and accumulated as a means to 

increase profit (Newell et al., 2002, p. 13).  

Perhaps it is this commodity view of knowledge that leads approaches based on this 

epistemology, in the authors view, to disregard issues associated with organisations 

forgetting knowledge that they have once had as this perspective appears to assume that, 

once knowledge has been recorded and stored, the organisation has that knowledge in its 

possession. The author sees two problems with this idea, however. Firstly, recorded or 

written down knowledge must be interpreted in order to be understood. If an organisation 

has lost its ability to interpret the records correctly and accurately, for example because the 

people with the required experience or background have left, it does not have the 

knowledge, even if such competence may be restored or acquired over time. It also 

depends on how well records have been made. Often, records will include how, for 

example, something has been changed from the original design. They will also contain 

information about why the decision has been made to make the change. What is often not 

included, however, are the details that explain why something has been changed in the 

particular way that it has. For engineers and designers subsequently working on the 

system, this information is as important as the other two types. Secondly, unless the stored 

documents in which the knowledge is recorded can be found, retrieved and viewed, it is of 

little benefit or use to anyone. In those circumstances one can question whether an 

organisation can claim it has the knowledge at all. 

These approaches also do not generally take into account knowledge that is 

organisationally situated, i.e. knowledge of knowing where to look or whom to ask for 

advice or guidance in order to get a job done. This knowledge does not fit neatly into any 

tacit or explicit categories but is often called upon when an individual is confronted with a 

new problem or situation.  



45 

 
© by Sofia Ahlberg Pilfold 2016 

2.3.2 Epistemology of practice 

The lack of success of many attempts to manage knowledge according to the 

“epistemology of possession” based approaches above has led to initiatives that focus on 

developing processes and facilitating contexts that support and enable knowledge work 

(Newell et al., 2002, p. 14). This different perspective is the epistemology of practice, 

which focuses on knowledge as a social, organisational activity that people do (Cook & 

Brown, 1999). The epistemology includes the process and the practice based approaches. 

The process based approach has its theoretical foundations in “social constructivism”, 

which perceives knowing as a sense-making process whereby actors interacting in 

particular social settings begin to negotiate over perceptions of the world. Knowledge is 

perceived as dynamic, subjective and dependent on context and may be given many 

different interpretations and meanings which may change depending on different roles, 

interactions and structures (Newell et al., 2002; Weick, 1995). The interests and 

interpretations of the involved actors across and within a number of social and institutional 

contexts interact in reproducing different forms of innovation and knowledge and in 

legitimising it. Knowledge is consequently always a human construct and the result of 

human thoughts and perceptions. Knowledge claims can therefore not be made answerable 

to an external reality. Instead, reality becomes answerable to our representations 

(Jashapara, 2010, p. 51). A problem with this process perspective is that the emphasis on 

knowledge as a human construct may lead to relativism where there are no absolute or 

objective truths and every individual has their own socially constructed truth in their mind. 

(Jashapara, 2010).  

The practice based approach focuses on action rather than thought and sees knowing as 

inseparable from human activity or practice and can be interpreted as relating back to 

Ryle’s (1949) concept of knowing how (Orlikowski, 2002). Practice is defined as “action 

informed by meaning and drawn from a particular group context” (Cook & Brown, 1999) 

and knowledge is seen as an “ongoing social accomplishment constituted and reconstituted 

in everyday practice“ (Orlikowski, 2002). It exists in the whole human body and not 

externally in objects or systems, nor in communities or brains. Artefacts and objects such 

as information and communication technologies do have an important role, however, and 

are not just tools that people use to achieve goals. They also set the boundaries around 

particular social activities at any given time. Orlikowski (2007) uses the image of 

“scaffold” to describe the how laptop computers, internet connections, cables and 
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connectors, telephone lines and mute buttons on telephones, and pens helped to create 

structure in an on-line business meeting. All human activities are therefore “constitutively 

entangled” with material objects, artefacts and physical arrangements (A. Clark, 1998).  

The practice perspective describes knowledge as flowing where practice is shared and as 

getting stuck where it is not (Newell et al., 2002). Knowledge is perceived as “sticky” in 

the sense that it sticks to practice making it difficult to share across communities that do 

not share practices (Newell et al., 2002, p. 16). As organisations are becoming more 

knowledge intensive, they need to create novel ways of representing and integrating 

knowledge across business units and specialist communities in the organisation. 

Knowledge needs to be shared between units and specialists in a way that both strengthens 

the knowledge in the originating community- referred to as “perspective making” – as well 

as improve the community’s ability to take the knowledge of other communities into 

account – called “perspective taking” (Boland & Tenkasi, 1995). The approaches used for 

knowledge sharing must be appropriate to the knowledge boundaries between the 

communities that are supposed to use them (P. R. Carlile, 2004) and which tends to be 

greater the more specialised the communities involved are. In work at the knowledge 

boundary, workers and managers must be able to address the dependencies, differences 

and consequences of the domain-specific knowledge of the other communities (P. R. 

Carlile, 2004). Table 4 below summarises the approaches to knowledge sharing and 

assessing across boundaries identified by Carlile.  

Table 4 – Comparative summary of approaches to sharing and assessing knowledge across boundaries 

(extracted from Carlile, 2004) 

 Syntactic boundary: 

A transfer or 

information 

processing 

approach.  

Semantic boundary: 

a translation or 

interpretive 

approach 

Pragmatic 

boundary: A 

transformation or 

political approach 

Circumstances Differences and 

dependencies 

between the actors 

are known. A 

common lexicon is 

developed this is 

sufficient to share 

and assess knowledge 

at a boundary.  

Novelty generates 

some differences and 

dependencies that are 

unclear – different 

interpretations exist. 

Common meanings 

are developed to 

create shared 

meanings and 

provide an adequate 

Novelty generates 

different interests 

between actors that 

impede their ability 

to share and assess 

knowledge. Common 

interests are 

developed to 

transform knowledge 

and interests and 
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 Syntactic boundary: 

A transfer or 

information 

processing 

approach.  

Semantic boundary: 

a translation or 

interpretive 

approach 

Pragmatic 

boundary: A 

transformation or 

political approach 

means of sharing and 

assessing knowledge 

at a boundary.  

provide an adequate 

means of sharing and 

assessing knowledge 

at a boundary.  

Solutions Theory: Information 

processing (Shannon 

& Weaver, 1949; 

Lawrence & Lorsch, 

1967;) – transferring 

knowledge 

Techniques: 

Syntactic capacity, 

taxonomies, storage 

and retrieval 

technologies.  

Theory: Learning 

(i.e. e. communities 

of practice) – 

creating shared 

meanings 

(Dougherty, 1992; 

Nonaka, 1994), 

translating 

knowledge 

Techniques: 

Semantic capacity, 

cross-functional 

interactions/teams, 

boundary 

spanners/translators 

Theory: “Creative 

abrasion” (Leonard-

Barton, 1995) – 

negotiating practice 

(Brown and Duguid 

2001); transforming 

knowledge ( Carlile, 

2002; Bechky, 2003) 

Techniques: 

Pragmatic capacity, 

prototyping and other 

kinds of boundary 

objects that can be 

jointly transformed.  

Challenges Increasing capacity to 

process “more 

information 

(Galbraith, 1973)  

A common lexicon 

is necessary but not 

always sufficient to 

share and assess 

knowledge across a 

boundary.  

Making tacit 

knowledge explicit ( 

Polanyi, 1966; 

Nonaka, 1994) 

To create common 

meanings to share 

and assess 

knowledge often 

requires creating 

the new agreements.  

Changing knowledge 

that is “at stake” 

(Bourdieu & 

Wacquant, 1992; 

Carlile, 2002) 

To create common 

interests to share 

and access 

knowledge requires 

significant practical 

and political effort.  

 

Adenfelt & Lagerstrom (2008) have researched sharing knowledge across subsidiaries in 

multinational corporations. They found that sharing knowledge in these organisations often 

met with resistance for two reasons: subsidiaries were sometimes reluctant to participate in 

knowledge processes where they were expected to share their results with other 

subsidiaries while recipient subsidiaries were sometimes reluctant to accept solutions that 

were created elsewhere. Adenfelt and Lagerström propose that where corporate 

headquarters have previously faced challenges in identifying and recognising subsidiaries 
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with relevant knowledge, they now also have to select and design organisational 

mechanisms for common knowledge processes.  

2.3.2.1 Jashapara’s realist conception for organisational knowledge 

The practice based perspective has its philosophical roots in realism, which explains social 

phenomena in terms of three traits: the social processes, the underlying structures in a 

social setting and the behaviours and social process we observe at any particular time 

(Bhaskar, 2008). Realism holds that social activities are brought about by underlying 

structures that lead to certain social processes being carried out which, in turn, lead to 

certain social actions and behaviours. Using this realist theory of explanation, Jashapara 

(2007) has described organisational knowledge as the capacity for action. Collective 

memory, which connects along social and temporal dimensions, makes up the 

organisational knowledge structures that enable narratives, actions and images are passed 

between generations through a shared space of meaning. Jashapara suggests that the main 

knowledge processes are associated with collective consciousness, which according to a 

realist perspective, is both a mental state and a biological phenomenon. It is experienced 

by individuals as a mental state that is formed and reformed continuously through 

interactions in communities of practice and within teams.  

 

Figure 10 - Model of realist conception of organisational knowledge (Jashapara, 2007) 
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2.4 Applicable perspective 

The above review has covered a wide variety of views concerning the nature of knowledge 

and knowledge management. Analysis of these perspectives in relation to the problem 

context of the research in this thesis leads to the following conclusion. The author’s 

perspective in this thesis is that the epistemology of practice based approaches to 

managing knowledge are more applicable to the goals and objectives of the thesis, as 

outlined in Section 1.1 in Chapter 1 than the epistemology of possession based approaches. 

Knowledge is perceived as being context dependent and a social and mental construct. 

However, the author also concludes that knowledge, to some degree, can be and is 

captured in documents, tools and software, and similar. An individual’s or team’s ability to 

correctly interpret and understand the captured knowledge depends on the extent to which 

they share or know the originator’s knowledge context, whether through training or 

experience. Practical knowledge that has been captured or formalised in a routine and that 

is applied without understanding may achieve the desired result but can be perceived as 

“magic”. It works but nobody knows fully why and so it cannot be developed further nor 

should it be used outside of its original application without risking unforeseen and, perhaps 

undetected problems. Furthermore, captured theoretical knowledge that cannot be 

understood by a reader or user because too much of the underlying context has been lost or 

forgotten – thus regenerating ignorance – may be perceived as gibberish and cannot be 

used at all. In both cases, the captured knowledge has been separated from its original 

context.  

Although the epistemology approach highlights the social and context dependent aspects 

of knowledge, the author concludes, as stated, that knowledge can and is captured or 

formalised as information in documents, databases, work procedures, tools, applications, 

etc. Blackler’s five knowledge categories provide a set of handles that can be useful in 

discussions of where and how knowledge is captured and/or held.  

The subject for this research is how to preserve knowledge within projects that span years, 

even decades. Hence, the challenge for managing knowledge in these projects is how to 

preserve the contextual link between the captured, formalised knowledge and the social, 

technical and organisational environment in which it was created.  

This perspective is embodied in Model 0, described in Chapter 5. 
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2.5 Systems 

Through the years, a number of definitions of systems have been offered by scientists and 

practitioners alike. Skyttner reviews a number of definitions of systems and summarises 

them as an “organised whole in which parts are related together, which generates emergent 

properties and has some purpose” (1995, p. 58), and that displays a “functional division 

and co-ordination of labour among the parts” (p. 59). (A full exposition of these is found in 

Skyttner, 1995, Chapter 2.) In engineering, systems are defined as an “integrated 

composite of people, products, and processes that provides a capability to satisfy a stated 

need or objective” (US DoD Systems Management College, 2001) and systems 

engineering is “a methodical, disciplined approach for the design, realization, technical 

management, operation, and retirement of a system” (NASA, 2007, p. 3).  

Just as the behaviour of organisms is driven by an instinct or need to survive, systems are 

perceived to behave in the way that they do because they are driven by a purpose. A 

system’s ability to adapt is an example of goal-seeking behaviour that enables the system 

cope with changes in its environment in order to survive. To do this, the system must have 

mechanisms for long and short term regulation or control that are designed to handle a 

spectrum of environmental changes (Flood & Carson, 1993). W. R. Ashby describes this 

in his law of requisite variety (Ashby, 1981), which claims that in order to survive, the 

variety in behaviour available to system, i.e. the number of possible distinguishable 

controlled states of the system, must be equal to or greater than the variety of the 

environment in which it exists. This means that the system must be able to successfully 

cope with the range of circumstances to which its environment may expose it to if it is not 

to fail. 

Von Bertalanffy(1969) wrote about open systems. Closed systems have no interaction with 

the world around them and consist only of interactions between their constituent parts. In 

contrast, open systems interface with and are affected by other systems in their 

environment. A system’s environment is made up of objects that are affected by the 

system’s behaviour and that may affect the system’s behaviour in return. There are 

different approaches to setting the boundary of an open system. Flood and Carson (1993, 

p. 8) distinguishes between the system and its environment based on the relationship 

between the system’s elements, their concentration and their type. Elements that are in 

relationships with each other with feedback loops are part of the system whereas element 
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with which there are only input or output relationships tend to be outside the system. 

Others adopt a more pragmatic perspective and determine the boundary based on the 

purpose of the analysis and its scope (Mabon, 1988, p. 36).  

Von Bertalanffy argued that the open system approach was suitable for the analysis of 

conceptual entities such as social sciences including business studies (von Bertalanffy, 

1969, pp. 46–48) as he perceived organisations as open systems that constantly interact 

with their environment, causing them to acquire new, emergent properties and to evolve. 

This is now an established viewpoint. From the perspective of managing knowledge, the 

organisational system and subsystems can be perceived as making up the scaffold that 

allows knowledge to be entrained in the progress of fulfilling the system’s purpose. 

2.6 System lifecycle 

Open systems can be described as existing in networks of countless systems in a constant 

struggle to achieve and maintain balance with their environment. They arise, mature, 

adapt, evolve and may eventually decay and collapse or they may adapt and evolve to the 

point that the original system is unrecognisable in its eventual form. Hitchins (2003) has 

identified and combined seven system- type and system-size independent principles of 

open systems that he argues influence each other to describe a system’s lifecycle from 

creation to decline and decay. The principles are summarised as follows (Hitchins, 2003, 

Chapter 6): 

 The principle of system reactions – If a new system is introduced in a stable 

collection of interacting systems or an interconnection is changed or transformed 

within such a collection, the other systems within the collection will reorganise 

themselves as far as they are able in order to move towards a new stable state. This 

means that open systems are affected by systems to which they are only indirectly 

connected.  

 The principle of system cohesion – The unifying and diffusing influences within a 

stable interacting system are balanced so that they cancel each other out.  

 The principle of system adaptation – Change in the environment results in the 

system needing to change. For the system to continue to hold together, the rate at 

which it can adapt to must be as fast as or faster than the rate of change of the 

environment. 
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 The principle of connected variety – Systems whose subsystems are able to 

obtain their required inputs from several sources and can successfully process a 

range of different inputs to produce a constant range of outputs for consumption or 

use by other the subsystems are more stable than systems whose subsystems are 

able to process only a smaller number of inputs from a limited number of sources.  

 The principle of limited variety – The range of modes available to subsystems in 

a set of interacting systems is limited to the space available in the environment in 

which they live. As the environment becomes less hostile, specialisation in the 

subsystems increases.  

 The principle of preferred patterns – As the web of interactions between open 

systems becomes increasingly entwined it become more and more likely that direct 

and indirect feedback loops will appear. These established feedback loops work as 

positive reinforcement thus leading to the principle of preferred patterns.  

 The principle of cyclic progression – In collections of interconnected systems 

that are driven by an external energy source some systems may become dominant, 

which indicates significant imbalance in favour of one system at a given hierarchy 

level. Dominance may suppress variety in a system indicating a repeating pattern 

that may lead to the system being unable to change and resulting in vulnerability 

due to rigidity or brittleness. The dominance and inability to change leads the 

system eventually to decay or breakdown.  

By combining the principles together and illustrating the influence that they have on one 

another, Hitchins (2003, p. 113) has created the system life cycle map below, see Figure 

11. Starting at Energy at the top right hand corner of the map, Hitchins describes how 

energy stimulates differentiation and produces variety in systems. As the environment 

changes as a result of the flow of energy, the system adapts and the generation of variety is 

reinforced. The elements of the system interact and/or react which leads to increased 

stability through complementary sets
4
 and connected variety. Complementary sets are a 

result of system specialisation where functions that are not part of the specialisation are 

moved outside of the system boundary. This leads to increases in the system’s 

                                                 
4
 In set theory, the complementary set A is all those elements that are not included in set A.  
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survivability since it now can have several suppliers for an input, rather than be dependent 

on just one. Connected variety in this context is a term to describe the variety of 

connections between the elements in a system. The greater the variety, the more likely the 

system is to achieve its goals and, consequently, the greater the stability of the system. The 

environment and space available in the system sets limits on variety thereby setting limits 

on the system’s stability. 

 

Figure 11 – The system life cycle map (Hitchins, 2003, p. 113) 

The trend towards system stability stimulates cohesion which may or may not be the result 

of preferred patterns. System stability and the preferred patterns may lead to a subset of 

systems becoming stronger, larger and consuming more resources than other competing 

parts of the system. Although the dominance of this subset may contribute to system 

cohesion, it may also lead to inability in the system to adapt (suppressed variety) to its 

environment. This would result in system decay and/or breakdown which, in order to 

survive, may lead to an increase in variety generation and, consequently, increased system 

adaptability. Alternatively, the decaying system may cause its surrounding environment to 

change which may in turn lead the system to adapt and respond with a greater range of 

variety, thus improving system survivability. The system generating a greater range of 

variety as a response to changes in the environment can also have a disruptive effect on the 

system cohesion as the system appears to be pulled in different directions in its attempts to 

respond, resulting in the system breaking down.  
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2.6.1 System lifecycle in systems engineering 

There are a number of different system life cycle models in systems engineering although 

unlike Hitchins’ model above, the lifecycle in this context is thought of as being more 

linear. Most of the models in systems engineering perceive the lifecycle as following a 

series stages, although how the stages are defined varies. Table 5 below describes the 

phases as detailed in British Standard BS ISO/IEC 15288:2002 (BSI, 2002): 

Table 5 – System lifecycle stages and their purposes (adapted from BSI (2002))  

Stage Purpose 

Concept 

 

Identify stakeholders’ needs  

Explore concepts 

Propose viable solutions 

Development Refine system requirements 

Create solution description 

Build system 

Verify and validate system 

Production Produce systems 

Inspect and test 

Utilization Operate system to satisfy users’ needs 

Support  Provide sustained system capability 

Retirement  Store, archive or dispose of the system 

 

In the UK Ministry of Defence, the system lifecycle models most commonly used in 

acquisition are the CADMID and CADMIT cycles (UK MoD, 2012a), where CADMID is 

an abbreviation for Concept, Assessment, Demonstration, Manufacture, In-service use, 

Disposal and CADMIT stands for Concept, Assessment, Demonstration, Manufacture, In-

service use, Termination. CADMID is used in the acquisition of equipment capability 

while CADMIT is used in the acquisition of services. Major approval points in the 

lifecycle where decision is taken to proceed and/or carry on with the project are indicated 

by arrows.  
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Figure 12 – CADMID and CADMIT cycles (UK MoD, 2012a) 

As well as the CADMID/T cycles the UK Ministry may also apply three other variants of 

the lifecycle model: the incremental, the evolutionary and the combination variants. This 

concept of delivery of systems in useful increments, is based on the notion that a working 

but under-mature system delivered early and subsequently enhanced has greater utility 

than a fully mature system delivered much later (Urwin, Ahlberg Pilfold, & Henshaw, 

2010). The incremental variant enables a system to be implemented in stages while the 

architectural design is completed as a whole. The evolutionary lifecycle variant supports 

acquisition of mature technology under short timescales. Consistent and continuous user 

feedback is used to define requirements thus providing for evolving needs. The 

combination variant to the acquisition lifecycle uses a combination of the previous 

approaches depending on the current phase of the project and the element that is being 

delivered, e.g. the CADMID cycle may be used to deliver the system platform while the 

incremental variant may be used to deliver a subsystem to the platform. 

2.6.1.1 Capability lifecycle 

Like Hitchin’s (2003) system lifecycle model which is cyclical in nature, the lifecycle of a 

capability is perceived as continuous as the subsystems contributing to the capability arise, 

develop, mature, decline and, eventually, die away. The capability itself is enduring and 
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continually evolving as it is reconfigured to achieve the desired aim in the circumstances 

of the time, as discussed in Chapter 1, Section 1.3.2.1. 

In a paper on agility in Network Enabled Capability (NEC), Mackley, Barker & John 

(2008) present in a table format agility dependencies across the DLoDs and over time. 

Although not strictly a lifecycle model, the diagram demonstrates that in order to be able 

to utilise a particular capability on a specific day, a number of subsystem components and 

events, across the DLoDs, would have had to have been performed or put in place weeks, 

months or even years earlier. This diagram triggered attempts in some quarters to create a 

roadmap for capability creation by “working backwards” from a desired identified 

capability at the point of use to ascertain what activities and products would have to be 

developed within what timescales in order to achieve it.  

 Training Equipment Personnel Information Doctrine Organisation Infrastructure Logistics 

L1: 
Day  

 Use 
rehearsal 
facility to 
test new 
imagery  

 Imagery 
provided in 
right 
“format”  

 Command 
responsibility 
allocated  

 Adaptive 
resource 
manage-
ment  

L2: 
Weeks  

Operators 
trained for 
rehearsal facility 

 Suitable 
operators 
available  

Imagery 
converted 
to right 
format  

    

L3: 
Months  

     Command 
structure 
established  

 Strategic 
planning 
of 
resources  

L4: 
Years  

Training 
procedure 
identified  

Develop 
and 
validate 
rehearsal 
facility  

Recruiting 
policy  

Format and 
information 
content 
determined  

Political 
accept-
ability of 
approach 
?  

 Classified 
comms. Links 
to transmit 
data to 
operations  

Integrated 
Logistics 
Support  

Figure 13 – Cruise missile example of agility dependencies across the Lines of Development (Mackley 

et al., 2008) 

The attempts were eventually abandoned as the many-to-many relationships between the 

capability components became too many to be able to handle in a meaningful manner. 

However, Mackley et al.’s diagram does highlight a couple of aspects of capability that 

should be noted. First, it is not possible to predict exactly how any capability component 

or DLoDs may come to be used to deliver a capability that it may not have been originally 

designed to be part of. Second, the DLoDs are a finite resource. If a component is used to 

deliver a particular capability, it is not able to contribute to another capability at the same 

time.  
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2.7 Complex systems 

Systems can also be described as simple or complex. Simple systems can be exemplified in 

the “action-reaction” conventional systems found in classical physics and mechanical 

engineering (Gershenson & Heylighen, 2005). These tend to be closed systems, and 

although they may contain many parts, for example a jet aircraft, the interactions between 

them are reasonably predictable. Complex systems, on the other hand, are usually open 

systems with at least one element that responds in a non-linear manner in relation to 

another element (Flood & Carson, 1993), perhaps due to multiple feedback loops, which 

means that the responses may appear to be happening at random. This non-linear variety is 

difficult to understand and predict. Small causes can have large effects (Cilliers, 2005), as 

discovered by meteorologist Edward Lorenz (in Gleick, 1997). While working on a model 

for long-range forecasting in the early 1960s, he found that tiny changes in input data (a 

change that involved entering the initial conditions with three decimal points rather than 

six as was done originally) could have very significant effects on long-term behaviour. 

This became known as the “butterfly effect” which suggests that a single butterfly flapping 

its wings once today might, over time, affect a system to such an extent that it could lead 

to a thunderstorm occurring, or not occurring, somewhere else in the world. Of course, the 

reverse can also be true (Cilliers, 2005) in that great events locally may have very limited 

effects over time as well as geographically.  

After Lorenz published his discovery in 1963, other scientists, in a range of disciplines, 

such as mathematics, chemistry and biology, began to unearth similar findings. Although 

apparently controlled by a significant degree of order, and despite being describable by a 

few simple equations, these systems were characterised by the emergence of 

unpredictability (Jackson, 2003). The more elements that interact and the more direct and 

indirect feedback loops in the interactions, the greater the complexity and unpredictability 

of the system. Cilliers (2005) has generalised characteristics that complex socio-technical 

systems display. These can be summarised as follows: 

 Complex systems are open and operate in unstable circumstances. 

 Complex systems are made up of many elements that can be simple in themselves; 

 The elements have rich, dynamic interactions with each other in which they exchange 

primarily information or energy. Even if some elements only interact with a limited 
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number of other elements in the system, these interactions spread throughout the entire 

system.  

 The interactions are non-linear and appear random with many indirect and direct 

feedback loops. 

 The behaviour of the system is influenced by the system’s history. Complex systems 

therefore have a memory which is distributed across the system.  

 The behaviour of the system cannot be predicted by studying its components. It is 

determined by the nature of its interactions, which are rich, dynamic, nonlinear and fed 

back.  

 Complex systems can reorganise their structure and are adaptive. This is achieved 

without necessary intervention from the outside, hence the term “complex adaptive 

systems.” 

 Complex systems cannot be compressed or simplified. This has been summarised as a 

law by Hollnagel and Woods (Hollnagel & Woods, 2005): “Complexity is conserved 

under transformation and translation.” Any attempt to model or simplify the system 

involves cutting out components and interactions, the consequences of which are 

impossible to predict as one cannot fully determine their significance or importance.  

Although the behaviours of complex systems may be unpredictable, they still display a 

significant degree of order in that the unpredictable behaviour falls within known patterns 

over time (Jackson, 2003). For example, weather is difficult to predict accurately, but the 

weather in any given place will fall within a defined range of what is considered “normal” 

or expectable for that area or region (except for anomalies due to climate change and 

similar).  

2.7.1 Organisations as systems 

Organisations and social groups can be perceived as systems. They are open complex 

systems and the interactions within them are primarily made up of information or 

knowledge exchanges (Richardson, 2005, 2008). These exchanges can be either formal or 

informal, as people are social creatures and build personal as well as professional 

relationships with the people they come across both at work and in their private lives. The 

great numbers of simultaneous non-linear interactions the members of the system engage 
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in make it impossible to keep track of cause and effect in the relationships between the 

individuals, groups or teams involved.  

As complex systems, organisations should consequently be seen as being consistently 

unstable but over time displaying patterns of behaviour that are driven by the self-

organising processes in operation within the organisations themselves (Jackson, 2003). 

The self-organising properties in complex systems not only mean that they are able to 

adapt successfully to their environment. Complex systems can organise themselves to be 

critically sensitive to changes in their environment that affect their health. The decision to 

behave in this manner is not the result of direct action of one of the systems’ components. 

Instead it is a consequence of the systems’ context and history (Cilliers, 2005).  

2.7.2 Structure and control 

A military organisation like the UK MoD is a hierarchical organisation, but complex 

systems do not do well with strictly hierarchical structures or with centralised control 

(Cilliers, 2005). “Organisational hierarchies are primarily a means to allocate authority, 

responsibility and control of resources, and secondly a means of achieving purposes. 

These two purposes are why we have matrix organisations, which subsequently oscillate 

between curtailing and distributing control” (Sinclair, personal communication, 18 June 

2013). However, the UK MoD is an organisation that serves a number of different roles, 

some of which are best suited for a hierarchical structure. 

Hierarchies are typically viewed as tidy nested structures with clear lines of 

communication and control. In reality this clarity is an illusion, however, as the 

interactions in complex systems need to cut across hierarchical levels and also between 

different hierarchies. The many interdependencies between the elements of the system 

makes it very difficult to be prescriptive about what information and knowledge is needed 

by whom and when. Forcing interactions to flow within a rigid structure can therefore end 

up being detrimental to the enterprise as a whole. This is not equivalent to saying complex 

systems are structure-less or chaotic but that the structures found in these systems are the 

results of the patterns of interactions that exist between the system’s elements, some of 

which are long-term and stable while others are transient and unpredictable (Cilliers, 

2005).  

In a system where elements handle multiple rich and dynamic interactions, creating 

hierarchies is seen as a way of limiting the number of transactions that each individual 
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involved needs to process, but the strategy can have major weaknesses associated with 

information being condensed as it moves up the hierarchical structure (Turnbull, 2005). 

Repetitive decisions aside, as it is not possible to know fully in advance what information 

and knowledge is needed at the point of decision, it is not possible to know how the 

information should be condensed at any level in the hierarchy. There is also the problem of 

human beings performing poorly as accurate conveyors of information (Turnbull, 2005). 

The reasons for this may be several. For a start, the original information may not be fully 

understood by the individual(s) set to pass it on and who may therefore corrupt it due to 

misinterpretation, forward it but with a low priority, only forward part of it, or not forward 

it at all.  

There is also the issue of the individual or team’s self-interests associated with the 

information which may lead to it not being passed on, or to it being edited or modified, if it 

is believed, rightly or wrongly, that it may have negative consequences for them. 

Decisions based on such information are not independent as they are influenced by the 

decisions made by the people who have condensed it.  

The problems with centralised control are associated with the concept of knowledge as 

distributed across the organisation (Cilliers, 2005; Tsoukas, 2005). Hayek (1945) studied 

the work of city planners and stated that the planners did not possess all the knowledge 

available when conducting their work because it was distributed throughout the society in 

which they were working. Because they are removed from the places where the practical 

work they were planning was carried out, and from the people who did it, they did not 

have access to the knowledge associated with performing the tasks. In addition, they did 

not know what knowledge was available or what additional knowledge they needed or 

might benefit from. Hayek asserted that theoretical knowledge was in general more highly 

regarded than practical knowledge. And because planners tended to be highly educated, 

they also tended not to understand or be aware of the importance of the context-dependent 

nature of knowledge relating to how and when things are best done as described in 

Chapter 2. Focusing control in one or two places increases the gap between decision 

making and knowledge, as decisions are taken away from the context in which the 

knowledge that could inform them is hosted, created and understood (Cilliers, 2005; 

Hayek, 1945; Tsoukas, 2005; Turnbull, 2005). It also increases the probability of 

important knowledge not entering the decision process at all simply because its existence 

is not known by the decision makers or because its importance is not understood. As a 
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consequence, control in a complex system is better handled distributed across the system 

where the knowledge is held.  

2.8 Systems of systems 

Systems of Systems (SoS) is the term used for a particular kind of complex system and 

refers to systems that can be described as collections of components that in themselves 

may be regarded as systems and are “operationally and managerially independent” (M. W. 

Maier, 1998). Operational independent components refers to components that, when 

removed from the system, are able to “usefully operate independently” and “fulfil 

customer-operation purposes of their own”(M. W. Maier, 1998). Managerial independence 

implies that the component systems in a system-of-systems not only can operate 

independently, they also do operate independently as well as being part of the system of 

systems. The system components in a system of systems therefore make a deliberate and 

continual decision to be part of a greater entity.  

Compared to other systems, SoS are also present new challenges in that they tend to span a 

number of different fields and expert areas of knowledge, they are heterogeneous since 

they include both technical systems and systems of people, and they are made up of 

networks of systems (DeLaurentis & Callaway, 2004). Other features that may characterise 

SoS are that the individual component systems are geographically distributed, which 

means that they primarily exchange information rather than goods, they exhibit emergent 

behaviour and have been developed in an evolutionary manner (M. W. Maier, 1998).  

Capability engineering is a System of Systems (SoS) problem. The capability is delivered 

by the coming together of a number of systems, some of which are likely to have been 

developed for the specific purpose of the required capability generation while others will 

have been developed and created for other purposes. In Figure 14 below the capability is 

portrayed as an abstract concept that is realised through SoS which are made up of 

Systems, which are made up of separate components, all of which have independent 

lifecycles. The diagram appears to imply that capability are brought together to achieve an 

instantaneous, one off effect. In reality however, this applies to only certain types of 

capabilities. Others, such as hospitals and public transport systems are engaged in 

continual capability generation.  



62 

 
© by Sofia Ahlberg Pilfold 2016 

 

Figure 14 – Capability lifecycle compared to SoS, systems and component lifecycles. (Diagram 

courtesy of BAE Systems) 

SoS vary in the extent to which they are and can be controlled. Dahmann et al. (2008) have 

identified four SoS types based on the existence and degree of central control as well as 

the degree to which the component systems operate independently, see Table 6. Rebovich 

(2009) has classified SoS based on the degree to which the component systems have been 

developed independently and the extent to which the component systems are able to “fulfil 

customer-operation purposes of their own”. Component systems that have developed 

independently and are more operationally independent tend to have their own values and 

culture. They also tend to differ with regard to the terms of employment for their staff 

(Rebovich, 2009). Both Dahmann et al. and Rebovich’s approaches to classifying SoS 

indicate that, depending on the degree of central control and ability to act independently, 

the component systems’ participation in the SoS is based on a deliberate and continual 

decision by the system members or owners to be part of a greater entity. It is worth noting, 

however, Rebovich’s (2009, p. 169) observation that: “in an SoS environment a premium 

is placed on the ability to influence rather than direct outcomes and it also affects the way 

in which SoS systems engineering is conducted from a single-system community 

perspective, its part in the SoS capability represents additional obligations, constraints 
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and complexities. Rarely is participation in an SoS seen as a net gain from the viewpoint 

of single-system stakeholders. At the same time the technical complexity of SoS 

engineering is increasing dramatically, leading to new challenges in architecture, 

networks, hardware and software engineering, and human-system integration.” 

Table 6- Types of SoS based on level of centralised control (Dahmann et al., 2008) 

Type  Definition 

Virtual Virtual SoS lack a central management authority and a centrally 

agreed-upon purpose for the system of systems. Large-scale 

behaviour emerges—and may be desirable—but this type of SoS 

must rely upon relatively invisible mechanisms to maintain it 

Collaborative. In collaborative SoS, the component systems interact more or 

less voluntarily to fulfil agreed-upon central purposes. The 

Internet is a collaborative system. The Internet Engineering Task 

Force works out standards but has no power to enforce them. 

The central players collectively decide how to provide or deny 

service, thereby providing some means of enforcing and 

maintaining standards 

Acknowledged Acknowledged SoS have recognized objectives, a designated 

manager, and resources for the SoS; however, the constituent 

systems retain their independent ownership, objectives, funding, 

as well as development and sustainment approaches. Changes in 

the systems are based on collaboration between the SoS and the 

system 

Directed  

 

Directed SoS are those in which the integrated system of systems 

is built and managed to fulfil specific purposes. It is centrally 

managed during long-term operation to continue to fulfil those 

purposes as well as any new ones the system owners might wish 

to address. The component systems maintain an ability to operate 

independently, but their normal operational mode is subordinated 

to the central managed purpose 

 

The approaches to SoS classification schemes also illustrates another important aspect of 

capability engineering: when creating a SoS to deliver a specific capability, one is not 

dealing “simply” with the technical SoS but also with the SoS that is the confederated 

enterprise that delivers and uses it (Ahlberg Pilfold & Henshaw, 2010). Whether or not one 

includes this latter SoS as part of the System of Interest (SoI) depends, at least in part, on 

one’s understanding of the capability concept.  



64 

 
© by Sofia Ahlberg Pilfold 2016 

The understanding of the concept has been found to differ between different communities. 

Henshaw et al. (2011) identified eight worldviews of capability that reflect these similar, 

yet distinctively different meanings of the term, see Table 7. They reflect that five of the 

worldviews, W2, W3, W5, W6 and W7, refer to different activities that the they would 

conceive to be capability engineering while two, W1 and W8 (a and b) refer to capability 

per se. One perspective, W4 (a and b), refers to both capability and capability engineering. 

The worldview of capability adopted therefore depends on where the boundary for the SoI 

is drawn.  

Table 7 – Worldviews of capability identified by Henshaw et al. (2011) 

Worldview View of capability  

W1 Equipment 

capability  

Described by a system in which: a buyer defines the needs of 

users against which suppliers design and develop equipment that 

has capability, which assumes a context in which the equipment 

is used, the user’s skill, the effectiveness of the supply chain and 

the equipment’s maintained state at the time at which the 

capability is realised. 

W2 Capability 

planning 

Described by a system in which: a buyer translates a set of 

explicit user wants into a written set of solution independent 

requirements within the constraints of procurement policy, 

against which a supplier may generate system design options to 

satisfy the capability need, that is defined and constrained by the 

context in which the equipment is used, the user’s skill, the 

effectiveness of the supply chain and the equipment’s 

maintained state at the time at which the capability is realised. 

W3 Capability 

trade-off 

Described by a system in which: a planner or strategist 

continually and continuously determines capability needs and 

the funds available, and an architect designs a programme to 

deliver systems to meet the capability needs, in order to decide 

in which capabilities fund holders should invest to achieve an 

overall capability balanced across users’ needs, within the 

constraints of the pertaining political environment, commercial 

structures (supply chain) and taking account of existing systems. 

W4 Service capability  

W4a Delivering 

specific business 

services 

Described by a system in which: a service provider delivers 

specific business services using necessary resources (equipment, 

people, processes) to a service recipient (e.g. a passenger); 

achieved by the provider, users, functional responsables defining 

the quality of service required, designing the service, 

transitioning capability components into service, operating the 

service, and continuously improving the service, in line with the 

provider’s strategic plans and the extant operating conditions. 
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Worldview View of capability  

W4b Developing 

fallback services for 

use at a later date 

Similar to W4a but also includes investment to develop 

contingency or fallback capabilities. 

W5 Dynamic 

capability 

reconfiguration 

Described by a system in which: a user understands that 

circumstances have changed and picks, modifies and implements 

the most appropriate plan to meet the specific circumstances by 

reconfiguring the available assets, people and processes within 

an appropriate timeframe to meet the current circumstances, 

such that the capability that has been built by service providers, 

users, using the same assets people and processes to an original 

design, is maintained at a sufficient level. 

W6 Capability 

systems engineering 

Described by a system in which: an enterprise of users, 

suppliers, and buyers develop a capability solution across (and 

incorporating) all components of capability for the user, by 

understanding the capability problem, investigating different 

capability solutions, agreeing and managing requirements, 

preparing test and support systems, agreeing and managing 

interfaces, tracking progress against plans, transitioning to 

service, operating, maintaining, renewing and upgrading and 

disposing of the systems that make up the Components of 

Capability (CoC). 

W7 Enterprise 

planning 

Described by a system in which: strategists (supported by all 

CoC Owners) develop, maintain and ensure implementation of 

an integrated plan in order to manage the interdependencies 

between all CoC changes, across all capabilities, and all business 

service delivery in order to support strategy, finance, and CoC 

owners. 

W8 Organisational capability 

W8a Organisations 

have capability  

Described by a system in which: an organisation controls 

resources that it can configure to maximise its performance in 

the creation, by its employees, of products and/or services that 

are desired by consumers/users, in order to maximise the return 

on investment of its shareholders (stakeholders). 

W8b Capability 

emerging through 

processes of 

interaction between 

individuals, groups 

and organisations.  

Described by a systems in which: consumers of products and 

services benefit from improved commercial offerings of 

companies whose operational capabilities are enhanced through 

the relationships with their supply chains; the overall capability 

of the supply chain being revealed through the interactions 

between the organisations within the supply chain that represents 

an extended knowledge enterprise. 
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2.9 Systems and knowledge 

Cilliers (2005) argues that if knowledge within organisations and groups is perceived as 

something that is complex in itself and created within a complex and dynamic network of 

interactions, then this affects how knowledge is perceived. This implies that knowledge 

cannot be separated from context in which it is created and regarded as discrete facts that 

have objective meaning as knowledge is in the network and its interactions. At the same 

time knowledge cannot be seen as subjective as it cannot come to being or exist before or 

outside the network.  

The contrasting epistemological views of knowledge as subjective or objective are of little 

significance. However, it is necessary to recognise the dialectical tension in the 

relationship between knowledge and the system in which it lives as the two cannot exist 

without the other. A consequence of this observation is that it is impossible to deal with 

the system and the knowledge within it as two separate entities. In other words, one cannot 

sort out the system first, and then identify the knowledge within it, or vice versa (Cilliers, 

2005, p. 13). This interdependence between the two also means that changes in one also 

impacts on the other; they are in constant transformation.  

It is evident from the perspective above that the management of knowledge is systemic, 

fluid and “wicked”
5
. In order to study how knowledge is managed within an organisational 

context it therefore necessary to study the nature of the context itself and the behaviours of 

the people within it as well as the mechanism aimed at driving and controlling these 

activities. The organisation’s definition and perception of knowledge is central in this as is 

its definition of the system of interest. That is to say, where the organisation sets the 

boundaries for the system that it manages.  

                                                 
5
 “Wicked problem” is a phrase used in social planning to indicate a problem that is 

difficult or impossible to solve because the requirements are incomplete, changing, 

contradictory and often difficult to recognise. Because of complex interdependencies 

between the elements involved in the problem, any effort to solve any one aspect of it may 

expose or generate other problems. Wicked problems were first described and 

characterised Rittel and Webber (1973). 
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3 Research methodology and methods 

This chapter discusses the methodology adopted to research the management of knowledge 

for through life capability. It starts with a description of the strategy that was used for the 

literature search. It then discusses different research worldviews and strategies of inquiry 

which could be applied to this research and the researcher’s choices. To achieve the 

research aims a flexible design and qualitative approach were used. The justifications for 

this approach are discussed below together with an overview of the methods that were 

used collect and analyse the data to answer the research questions as described in 

Chapter 1. 

3.1  Research Methodology 

3.1.1 Research philosophy 

As stated in the previous chapter, the management of knowledge is a multidisciplinary 

endeavour. There is no single established framework that encompasses all the domains of 

theory needed for its study. The various philosophies of research available are 

encompassed by the term epistemology, i.e. how we know what we know. The role of 

science and research is to transform things that are believed into things that are known, 

that is from doxology (i.e. what is believed to be true) to ontology, that is what is known to 

be true. There are a number general approaches to scientific research. Of these, four are 

discussed below: the postpositivist, the interpretivist or phenomenologist, the 

advocacy/participatory and the pragmatist approaches (Creswell, 2009; Robson, 2002; S. 

Taylor & Bogdan, 1998). Each approach offers a different perspective on knowledge 

claims and stems from a different world-view and assumptions about how that world is 

best studied.  

3.1.1.1 The postpositivist research philosophy 

The postpositivist research philosophy represents what many have been taught in school as 

the way to “do science” or the “scientific method” by looking for constant relationships 
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between two or more variables or events (Robson, 2002). According to this view, 

scientifically grounded study is the only way to obtain true knowledge. One of its central 

distinguishing attributes is the application of scientific method which allows researchers to 

test their hypotheses and rely on objective measures to support their findings (Wicks & 

Freeman, 1998). All scientific propositions are based on objective facts gained through 

direct experience or observation. Experiments are conducted within controlled 

environments, with strict rules and procedures to find empirical regularities where two or 

more things appear together in some kind of sequence. Fundamental to this approach is the 

idea that all experiments and studies are replicable and that any attempt to recreate the 

original experiment should produce the same result.  

Postpositivist studies generally attempt to test theory, with the aim of increasing the 

predictive understanding of a phenomenon. They assume that reality is objectively given 

and can be described by measurable properties that are independent of the observers and 

their instruments. Controlling the environment and the way in which the experiment is 

conducted eliminates the risk of contamination of the results by factors other than the 

variables that are being tested and also enables other scientists to repeat the experiment 

and obtain the same results, thereby validating the findings. The empirical regularities 

observed in the experiments enable scientists to develop universal causal laws, which, 

ultimately, are the purpose of science and scientific endeavour (Robson, 2002).  

The positivist approach is used mainly, but not exclusively, within the natural sciences. On 

the principle of the “thesis of the unity of science” which maintains that the methods of 

natural science constitute the only legitimate methods for use in any science, it has also 

been and is applied in research involving human behaviour and organisational and social 

events and phenomena (Lee, 1991). The term postpositivism refers to thinking after 

positivism recognising that it is impossible to be “positive” about knowledge claims about 

human behaviour(Creswell, 2003). The research design within this approach tends to be 

fixed and the methods are ones that produce data that lends itself to statistical analysis such 

as questionnaires, inventories and demography (S. Taylor & Bogdan, 1998).  

The postpositivist research philosophy is often criticised for only perceiving social 

phenomena as being “out there” rather than in people’s minds and interpretations (Robson, 

2002) and only looking at behaviours that can be observed and measured empirically. As 

such, critics argue, the positivist approach cannot capture the real meaning of human and 



69 

 
© by Sofia Ahlberg Pilfold 2016 

social behaviour, which is a product of people’s knowledge, upbringing, culture, 

perceptions and interpretations (Lee and Ling, 2008).  

3.1.1.2 The interpretive research philosophy 

The interpretivist or phenomenologist approach has its roots in anthropology (Lee and 

Ling, 2008) and the human and social sciences (Robson, 2002). This approach regards 

reality as a subjective social construct that is created within the minds of interacting 

individuals and as such, all perspectives are worthy of study (Taylor and Bogdan, 1998). 

The advocacy/participatory world-view shares this perspective; however, while the latter 

seeks to free individuals from ideologically frozen notions of reality and what is possible, 

the aim of former is to understand the social world and the people within it (S. Taylor & 

Bogdan, 1998) but not to seek to explain or predict its behaviour (N. Lee & Ling, 2008). 

Interpretive studies generally attempt to understand the ways in which “people in 

particular settings understand, account for, act and otherwise manage their day to day 

situations” (Miles & Huberman, 1994, p. 7). Interpretivism is often linked to Max Weber’s 

theories which suggest that the human sciences, and sociology in particular, are concerned 

with understanding (Verstehen) rather than explanation, and with process rather than 

“facts” (Ritzer, 1992).  

Interpretive research is generally not about assessing or proving/disproving preconceived 

hypotheses or theories. Instead researchers look for patterns in the data to develop 

concepts, insights and understanding (S. Taylor & Bogdan, 1998). Therefore, interpretive 

studies tend to use qualitative research methods that yield descriptive data, such as 

participant observation, in-depth interviewing, case studies and a flexible research design. 

Interpretive research often starts with rather vague research questions. As the researcher 

learns about the setting and people in it, these questions can be clarified and decisions be 

made about additional data collection. “Grounded theory”, an expression coined by Glaser 

and Strauss (1967, in Taylor and Bogdan, 1998, p 7), refers to the processes in qualitative 

research through which theory is inductively developed.  

3.1.1.3 The advocacy/participatory research philosophy 

The advocacy/participatory research philosophy is founded on the principle that 

individuals can be subjects, rather than objects, of socio-historical processes by being 

active agents in the construction of the social world. Like the interpretivist approach, 
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advocacy/participatory approach views what we perceive as reality as social constructs. 

They differ, however, in that the advocacy/participatory approach has a political agenda 

and the researcher is able to take a less neutral view than what is usually expected in 

scientific research. One tradition within this approach, critical theory, for example, is 

rooted in neo-Marxist thought (Comstock, 1982) and regards everyday understandings to 

hide or distort the contradictory conditions of action. The role of the critical social sciences 

is to increase individuals’ awareness of these conditions thereby leading to social change 

(Comstock, 1982). Proponents of advocacy/participatory research perceive the positivist 

approach as reaffirming social processes by denying that they are social constructs and 

treating them as something outside of our understanding: “The consequence is to reinforce 

the alienation of the subjects … from their social, political and economic institutions” 

(Comstock, 1982, p. 371).  

3.1.1.4 The pragmatic research philosophy 

Pragmatism has been defined as the philosophy of common sense (Shields, 1998). It is not 

committed to any one system of philosophy or reality nor is it based in a duality between 

reality within the mind or independent of the mind (Creswell, 2009). Instead, pragmatists 

believe that reality is both but consider questions about the nature of reality uninteresting. 

In the pragmatist view, research always takes place in a social, historical and cultural 

context but “truth” is what works at the time.  

For the pragmatist, research involves an interplay the observer and the observed (Feinberg, 

2012). That is, the relationship between researcher and the object of research is not one of 

detachment and distance and where description has no influence on the behaviour of the 

described. Instead, the two are interconnected as the researcher’s values influence the 

definition of initial concepts, the selection of methods to investigate problems and the use 

of language to report findings. As a researcher it is therefore important to become 

conscious and self-critical of these values and how they affect the research process, 

especially where social research is concerned. 

Pragmatists argue that the philosophical approach applied in research should be 

determined primarily by the research question as one approach may be better than another 

at addressing it (Saunders & Thornhill, 2009). Indeed, if the research question does not 

unambiguously suggest that either a positivist or interpretivist philosophy is adopted this 

confirms the pragmatist view that it is perfectly possible to work with both philosophies. 
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Hence pragmatist researchers are free to use any quantitative or qualitative method, 

procedure or technique available to understand the problem. Different approaches can 

complement each other as each method has its limitations and applying mixed methods, 

both qualitative and quantitative, are possible, and possibly highly appropriate, within one 

study.  

3.1.2 Strategies to inquiry 

Strategies to inquiry are the designs or models that the researcher adopts to provide 

direction for procedures in the research design (Creswell, 2009). The appropriate strategy 

to inquiry is selected based on the research questions and objectives, researcher’s 

philosophical underpinnings, the extent of existing knowledge on the subject, and the 

amount of resources such as time, the funding available, access to data that are available 

(Saunders & Thornhill, 2009, p. 141). Other considerations include the degree of control 

the researcher has over actual behavioural events and the extent to which the research 

focuses on contemporary or historical events (Yin, 2009, p. 8).  

As suggested in the preceding section, the strategies can be grouped in to three different 

alternatives: quantitative, qualitative and mixed methods. Quantitative research strategies 

invoke the positivist worldview. Traditionally, they have their origins in the natural 

sciences where they were developed to study natural phenomena. In social sciences and 

business studies, these strategies associated with the great social theorists of the nineteenth 

and early twentieth century including Auguste Comte and Emile Durkheim. These 

strategies look for facts or causes of social phenomena as ”things” that exercise and 

external influence on individuals (S. Taylor & Bogdan, 1998). Quantitative strategies 

include experimental research such as true experiment, correlational studies and single-

subject experiments and non-experimental designs such as survey research (Creswell, 

2009).  

By contrast, qualitative research was developed in the social sciences with the intention to 

obtain understanding of social and cultural phenomena from the perspective of the 

individuals involved in them by examining how they experience the world (S. Taylor & 

Bogdan, 1998). These strategies are not aimed so much to uncover what causes the 

experiences so much as to gain in-depth insight into the motivations and beliefs that drive 

individuals’ actions. Qualitative research starts with a theoretical framework, the research 

questions are often vague in the early stages of the work and becoming more defined as the 
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researcher’s understanding of the problem and its context increases (S. Taylor & Bogdan, 

1998). Qualitative research includes strategies such as ethnographies, grounded theory 

studies, case studies, phenomenological research and narrative research. 

Historically, the “correctness” of the quantitative and qualitative approaches has been 

debated. Kerlinger, an ardent proponent of quantitative research methods, is quoted in 

Miles and Huberman (1994, p. 40) to have claimed “There’s no such thing as qualitative 

data. Everything is either 1 or 0”. Somewhat less extreme is Lord Kelvin’s (Thomson, 

2011) famous remark in May 1883: “I often say that when you can measure what you are 

speaking about, and express it in numbers, you know something about it; but when you 

cannot express it in numbers, your knowledge is of a meagre and unsatisfactory kind; it 

may be the beginning of knowledge, but you have scarcely, in your thoughts, advanced to 

the stage of science, whatever the matter may be.” In contrast, Campbell (in Miles & 

Huberman, 1994, p. 40) asserted, “All research ultimately has a qualitative grounding”. 

Robson (2002) observes that, although the two approaches seem completely incompatible 

theoretically, there appears to be a greater coming together by workers in the two traditions 

than one would expect thus indicating compatibility in practice, especially within applied 

fields. Creswell (2009) and Taylor and Bogdan (1998) ignore promoting one approach 

about another stating that qualitative and quantitative methods address different types of 

research problems and provide different kinds of answers to those problems. Miles and 

Huberman, describe the debate among qualitative and quantitative researchers as 

“essentially unproductive” and argue, in a similar vein as Howe (1985, 1988) and Howe & 

Eisenhart (1990) that “quantitative and qualitative methods are ‘inextricably intertwined’, 

not only at the level of specific data sets but also at the levels of study, design and 

analysis”. They warn that social researchers should not fall into a default mode that sees 

qualitative data as the only way of proceeding, and suggest considering whether a study 

could benefit from a quantitative aspect or component. Over time, so called mixed 

methods strategies that combine quantitative and qualitative methods to neutralise the 

limitations found in the respective methods have been developed and applied (Creswell, 

2009). These strategies include: 

 sequential mixed methods, where the researcher seeks to expand or elaborate on the 

findings of one method with another method;  
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 concurrent mixed methods, where the researcher combines qualitative and quantitative 

data in order to provide a more complete analysis of the research problem. Qualitative 

and quantitative data are collected in parallel and the information is integrated in the 

interpretation of the results; and 

 transformative mixed methods, where the researcher has a theoretical lens that 

provides an overarching framework for data collection methods, topics of interest and 

expected research outcomes within a design that includes both qualitative and 

quantitative data.  

The relationship between philosophical worldview, research questions and the strategies 

employed to address them is detailed in Table 8 below. 

Table 8- Philosophical worldview and corresponding research questions (Creswell, 2009) 

Associated 

worldview 

Strategies Characteristics Types of questions 

asked 

postpositivist 

worldview and 

deterministic 

philosophy 

Quantitative 

methods 

Research is carried to determine the 

causes that result in outcomes, for 

example through experiments, 

which may be more or less 

rigorous. The researcher is 

perceived as an objective observer. 

Gives rise to knowledge that is 

developed through careful 

observation and measurement of an 

objective external reality 

The experiments are 

designed to test a small 

discrete set of reduced 

ideas such as the 

variables that make up 

hypothesis and research. 

Social 

constructivist 

worldview 

Qualitative 

methods 

Research is approached from a 

perspective in which individuals are 

seen as seeking to understand the 

world in which the live and work 

by creating subjective meanings 

based on their experiences. The 

meanings are many and varied, and 

the researcher strives to look for the 

complexity of views to generate a 

pattern or theory of meaning. The 

researcher recognises that their 

interpretation of their studied 

subjects is affected by their own 

historical and cultural background 

and experiences. 

The questions addressed 

tend to be broad and 

general so that the 

participants can construct 

the meaning of a 

situation, typically 

shaped in interactions 

and discussions with 

other individuals and 

through the cultural and 

historical norms at work 

in their lives. 

Advocacy and 

participatory 

Qualitative 

methods 

Research inquiry has to be woven 

with politics and a political agenda 

The questions addressed 

tend focus on issues of 

social justice and 
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Associated 

worldview 

Strategies Characteristics Types of questions 

asked 

worldview to reform and change society.  marginalised or 

disenfranchised 

individuals in society.  

Pragmatic 

worldview 

Mixed 

methods 

Research is not committed to one 

system of philosophy or reality. 

Instead the focus is on what works 

in the present situation based on 

intended consequences and where 

the researcher wants to end up. The 

researcher agrees that research is 

carried out in a historical, social 

and cultural context but also 

believes that there is a reality that 

resides outside of the mind as well 

as one that lives within it. 

Research focuses on 

solutions to problems and 

applications of what 

works. 

 

3.1.3 Rationale for research philosophy and the choice of 

strategy to inquiry 

The research philosophy held or adopted by the person(s) carrying out a particular piece of 

work is to some extent a product of the researcher’s own world view and perception of 

what constitutes reality and truth. This worldview is likely to affect the type of questions 

and problems that the researcher is likely to want to address. However although the 

researcher is likely to be inclined towards on philosophical perspective, there is nothing in 

the literature that implies that s/he is not able to adopt another perspective for a project, if 

only to try it out. The worldview has an impact on the research strategy, since the role of 

the researcher is very different in the approaches. Since the critical research philosophy 

has a political agenda that is unsuitable for this project, the choice for this research stands 

between using a postpositivist, interpretivist or pragmatic approach.  

In the postpositivist approach, the researcher takes the role of an objective observer of 

events outside oneself while in the interpretivist worldview the researcher looks for 

interpretations of the social world in culture and the historical situation. Postpositivism 

assumes that knowledge consists of independent facts. However, the management of 

knowledge is in itself an act of interpreting the world that is carried out by individuals and 

teams in an organisational social context. Therefore, the nature of the problem made a 

postpositivist approach unsuitable.  
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Knowledge is not only objective facts found in documents, databases, tools, and processes 

but also a social construct, created, formed and held in the interactions between individuals 

and teams and their environment. However, there are objective reasons, for example the 

real business of running a business and successfully delivering a product, as to why 

organisations attempt to manage knowledge that is generated as they carry out their work. 

Therefore, the need for management of knowledge is not something that is simply within 

the minds of the actors involved. 

The pragmatist approach, avoids philosophical debates about which is the best approach 

and uses research methods based on their suitability to address the research problem at 

hand. This is the approach that the researcher felt most comfortable with as it realises that 

there is a real world out there that can be observed and known but also accepts that 

individuals interpret this real world differently. It also takes into account the researcher’s 

values and underlying assumptions as affecting the research process. This led the 

researcher to conclude that a pragmatic approach was more appropriate for this research 

than an interpretivist approach.  

This research was initiated by an organisation in transition towards TLCM which was a 

new and, up to that point, unfamiliar business model. The changes that the new model 

required of the UK MoD in terms of practices and culture and the speed at which they 

were expected to be implemented were, to put it mildly, significant and surrounded by 

many questions. In discussions with the industrial supervisor for this project and her 

colleagues at Dstl, it became clear to the researcher that this research was as much an 

attempt to gain more understanding about what appeared to be an unclear future for the 

organisation as a pursuit for new insights into capability engineering. This revealed itself 

in particular in the industrial sponsor’s difficulties in articulating their objectives for 

research beyond finding out how other organisations that were involved in managing 

capabilities through life managed their knowledge. This then became an explorative 

research project the aim of which was to investigate and understand the needs raised by 

TLCM on the management of knowledge and how organisations interpret and seek to meet 

these needs. To address this problem, a qualitative strategy of inquiry and a flexible design 

were adopted as discussed in the following sections.  
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3.1.4 The qualitative research process  

Qualitative research is often described as “naturalistic” as its aim is to understand 

phenomena in their natural environment. It can be conducted in a number of different 

ways, many of which have long traditions behind them. There are, however, a number of 

features that most stands of qualitative research share (Miles & Huberman, 1994): 

 The research is carried out in intense and/or prolonged contact with a field or life 

situation, which typically reflects normal or everyday life of the individuals, groups, 

societies or organisations within it. 

 The researcher’s role is to get a complete and systemic insight of the setting including 

its logic, its rules and its arrangements.  

 A principal task of the research is to explain the ways in which people understand, act 

and manage their lives within the setting.  

 To do this, the researcher endeavours to set aside their own preconceived ideas to use 

empathetic understanding and deep attentiveness to capture the inside perspective and 

perceptions of the local actors involved.  

 Little standardised instrumentation is used. The researcher is the main measuring 

device. 

 The material can be explained in many ways but some explanations are more 

compelling for theoretical reasons or reasons of internal consistency.  

 Most analysis is done using words.  

The literature suggest a number of different research methods suitable for collecting 

qualitative data including case study, action research, grounded theory, ethnographic 

research, history, archival research, cross-sectional studies, longitudinal studies and 

participative enquiry (Creswell, 2009; N. Lee & Ling, 2008; Miles & Huberman, 1994; 

Robson, 2002; Saunders & Thornhill, 2009; S. Taylor & Bogdan, 1998; Yin, 2009).  

Miles and Huberman (1994, p. 16) assert that establishing the approach to collecting data 

is an important factor in. Many social anthropologists and phenomenologists promote an 

emergent, inductively grounded and loosely structured approach to data collection. This 

approach is well suited for studies that are exploring understudied phenomena, exotic 
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cultures, or very complex social phenomena as it provides the potential for a rich data set. 

However, at the same time, it also presents a danger for data overload, requiring much 

time for analysis as well as resulting in a lack of comparability in multi-case research. A 

different approach toward the opposite end of the spectrum involves a tighter pre-

structured design. This tactic is relevant for research involving well-defined paradigms 

where something is known conceptually about a phenomenon but not enough to 

accommodate a theory. The advantage with this approach is that it provides clarity and 

focus and can address data overload. However, it is argued that it is also more susceptible 

to bias, especially if what is known is incorrect, and the data that is produced is less case-

sensitive and may be slanted or distorted to answer cross-case analytic questions.  

For this study into the management of knowledge for through life capability, Miles and 

Huberman’s own approach, which leans towards the structured end of the spectrum, is the 

preferred approach. Quoting Wolcott (1982) they state that it is “impossible to embark 

upon research without some idea of what one is looking for and foolish not to make that 

quest explicit”. This research builds upon ideas developed in knowledge management, 

systems science, organizational culture and previous studies. Hence, something is known 

conceptually about the occurrence, but more empirical research is required to understand it 

further.  

Decisions regarding data collection made, the next steps in the qualitative research process 

can be performed. Miles and Huberman (1994) describe the process as being made up of 

ten steps over four different phases( See Figure 15): focusing and bounding the data 

collection, the data collection itself, analysis and final reporting.  
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Figure 15 - The qualitative research process (Miles & Huberman, 1994)Phase 1: Focusing and 

bounding the data collection 

The first phase includes five of the eleven steps mentioned above. Although described in a 

sequential manner in the diagram, the first two steps take place concurrently as the 

conceptual framework develops and changes as consequence of literature review. This, in 

turn, also leads to changes in the way in which research questions and objectives are 

worded. 

 Building a conceptual framework or model - Miles and Huberman (1994, p. 18) 

describe the conceptual framework or model as being “simply the current version of 

the researcher’s map of the territory being investigated.” The construction of the 

framework or model starts with the creation of intellectual “bins” in which the 

researcher puts discrete events and behaviours that have been obtained from a 

combination of theory, experience and the general objectives of the study. The bins are 

set out and named and the relationships between and within them are clarified. 

 Formulate the research questions – The research questions are a direct step from the 

conceptual framework (Miles & Huberman, 1994). The questions clarify the 

researcher’s theoretical assumptions even further and informs about the priority of 
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different aspects of the research. They also start to evolve decisions to certain 

questions relating to sampling including, for example, specific contexts, actors and 

issues, as well as point the researcher toward certain data gathering methods or tools.  

 Defining the case - This step focuses on the unit of analysis, which is essentially, the 

heart of the study. During the case definition, the boundaries are set: what is included 

in the study and what is not. The case may be an individual, group or role or a 

phenomenon, which takes place within a social and/or physical context (Miles & 

Huberman, 1994, p. 25) . Swanborn (2010, p. 6) describes how a phenomenon that is 

subject to qualitative research can be studied at micro-, meso- or macro-level and 

encompass one or more actors (see Table 9).  

Table 9 - Case levels and examples 

Level Number of actors Examples 

Micro-level 

Focusing on one 

actor 

Clinical research (description, diagnosis and 

monitoring the treatment of individual 

patients);  

Historical research into biographies of 

important historical figures. 

More than one actor 

involved  

People in a crowded underground carriage 

(the studied phenomenon might be how 

individuals interact with each other or the 

continuous adjustment of physical positions 

in the carriage.) 

Meso-level 

Focusing on one 

actor 

an organisation, e.g. company or a 

department, a hospital ward, a shop or a fire 

station 

More than one actor 

involved  

Networks or co-operations, e.g. companies 

and educational institutions working together 

with respect to labour market and learning 

places.  

Hospitals working together to pool expertise 

in highly specialised units to which patients 

are referred from across a region 

Macro-level 

Focusing on one 

actor 

A single local social system such a s village 

or neighbourhood, a street, or a country 

More than one actor 

involved  

The development of single monetary and 

fiscal policy for the member states of the 

EMU (European Monetary Union). 

Combination of More than one actor The introduction of newcomers into a school 
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Level Number of actors Examples 

micro- and meso- 

level actors 

involved or organisation.  

 

 Sampling - Sampling or bounding the collection of data defines the case further and 

involves identifying the activities, processes, events, times, locations and roles that 

need to be sampled by deciding whom to talk with or look at, where, when, about what 

and why within the limits of the time and resources available. Sampling decisions are 

guided in their focus and boundaries by the conceptual models and research questions. 

Examples of strategies are shown in Table 10 below. Sampling both within and across 

cases adds content to general constructs and relationships. Multi-case sampling further 

increases confidence in findings by looking at a range of similar and contrasting cases 

with a variety of outcomes.  

Table 10 - Examples of sampling strategies (Miles & Huberman, 1994) 

Sampling strategy Description 

Confirming and refuting 

cases 

Elaborating initial analysis, seeking expectations, looking for 

variation (increase confidence in conclusions). 

Reputational case selection Instances are chosen on the recommendation of a key 

informant or ‘expert’.  

Comparable case selection Selecting individuals, sites, and groups based on the same 

relevant characteristics over time (a replication strategy). 

Maximum variation 

sampling 

Hunting deliberately for negative instances or variations. 

Chain or snowball Identifies cases of interest from people who know other 

people who know information rich cases. 

 

Yin (2009) identifies four basic designs for case study research based on a single or 

multiple cases focusing on a single or multiple units of analysis (see Figure 16 below) 

and discusses the circumstance under which each design is justified. Designs that focus 

on only one unit of analysis in the case or on the global nature of the observed 

phenomenon are called holistic while designs that focus on more than one unit of 

analysis, for example a different wards selected in a hospital, are referred to as 

embedded. Single case designs represent the traditional case study research. These 

designs are useful to critically test existing theory or to gain a deeper understanding of 
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cases that represent an extreme or unusual form of the phenomenon of interest or, 

indeed, a typical form of the phenomenon. They are also useful for longitudinal studies 

or to critically test existing theory.  

 

Figure 16 - Basic types of designs for case studies (Yin, 2009, p. 46) 

Multi-case designs can provide the researcher with deeper understanding of processes 

and outcomes. The research is often regarded more robust and the evidence more 

compelling than that from single case design (Miles & Huberman, 1994). On the other 

hand, multi-case designs are associated with potential risks as they tend to involve vast 

amounts of data collection and processing which require much time and resources. Yin 

(2009) describes multi-case designs as being a qualitative equivalent of replicable 

experiments in quantitative research. In other words, multiple-case designs are used to 

confirm that the findings of one case are replicable in the findings of other cases. 

 Instrumentation - Instrumentation involves identifying the appropriate data gathering 

methods for the planned study. Yin (2009) suggests that there are six main methods to 

collect data in case study research. These include documentation, archival records, 

interviews, direct observations, participant observation and physical artefacts. 
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Frankfort-Nachmias and Nachmias (1992), on the other hand, identify four broad 

forms of data collection: observational methods, survey research, secondary data 

analysis and qualitative research. Each form uses a number of particular methods and 

each method has strengths and weaknesses associated with it. Yin (2009) recommends 

that a case study employ multiple methods of data collection. The use of multiple 

methods enables data triangulation to take place in order to add validity and reliability 

to the research findings.  

 Interviews - Interviews are the main tool for the collection of data within 

qualitative research (Fontana & Frey, 1994). Interviews can be structured, semi-

structured and unstructured depending on the aim of the research.  

 Documentation - Documentary information is likely to be relevant to every case 

study (Yin, 2009). Documents of all types can be useful in helping the researcher 

uncover meaning, develop understanding, and discover insights relevant to the 

research problem (Merriam, 1988).  

 Observation – Observation allows the phenomenon of interest to be studies in its 

natural context. Observations can either be covert where the researcher does not 

identify themselves as they either mix undetected with the subjects or observe 

remotely from a distance, overt where the researcher lets the subjects know who 

they are and the purpose of the study, and participatory where the researcher takes 

part in what they are observing to get an inside view of the phenomenon.  

3.1.4.1 Phase 2: Data collection  

This phase deals with the actual collection and recording of data. and management issues 

surrounding it such as note taking, time planning data management, acquisition of 

recording equipment, and identification of potential interviewees and arranging the 

interviews. 

3.1.4.2 Phase 3: Data analysis  

Data analysis is broken down into three stages, namely: data reduction, data display, and 

conclusions drawing or verification. Miles and Huberman (1994) advise that data 

collection and analysis should be performed in parallel from the start. They perceive the 

three analysis activities and the activity of data collection itself as an interactive cyclic 
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process. They describe that a researcher moves steadily among the four activities during 

collection of data and then shuttles among reduction, display and conclusion drawing or 

verification for the remainder of a study until a final report is produced. The individual 

stages are described below.  

 Data Reduction – This is the part of analysis that sharpens, sorts, focuses, discards 

and organizes data in such a way that final conclusions can be drawn and verified 

through a process of selecting, focusing, simplifying, abstracting and transforming the 

data that appear in written-up field notes or interview transcripts (Miles & Huberman, 

1994, p. 50). This stage is also sometimes called data condensation. Examples of data 

reduction methods include, writing summaries, coding, teasing out themes, making 

clusters, making partitions and writing memos. Coding is the analytical process 

through which data is broken down, conceptualised and integrated to form theory 

(Strauss & Corbin, 1990). Codes are tags or labels for assigned units of meaning to the 

descriptive or inferential information compiled during a study. Coding is a significant 

form of data reduction because as a powerful data labelling and data retrieval device, it 

helps speed up analysis.  

 Data Display – Miles and Huberman (1994) put much emphasis on data display, citing 

the mantra “you know what you display”. They argue that the act of creating displays 

is a form of analysis in itself as it involves interacting with the data in a way that leads 

to new understanding and insights. Humans are not good at processing large amounts 

of information. Data displays assist in this process by reducing the data further and 

organising it into a systematic, simplified and accessible form to allow conclusions to 

be drawn. There are essentially no limits to the types of displays that can be used. In 

general, however, they fall into two major families: matrices and networks. Matrices 

involve crossing two or more variables or concepts of relevance to the topic of interest 

to see how they interact. Networks are defined as “collections of ‘nodes’ or points 

connected by lines . They allow the focus to be on several variables at the same time 

and help to illustrate the relationships between the theoretical aspects being researched. 

 Conclusion drawing/verification- From the beginning of data gathering, qualitative 

decisions are made concerning the noting of regularities, patterns, explanations, 

possible configurations, casual flows and propositions. Miles and Huberman (1994) 
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advise that there will be a number iterations of this process before final conclusions 

and recommendations for future work are published.  

3.2 Research Methods 

3.2.1 Researching managing knowledge for through life capability 

This section describes how the research for this project was carried out. A flexible research 

design was used which enabled the researcher to consider and adjust methods as the 

research questions were answered and the research objectives were achieved. Figure 17 

below shows how the different activities that were carried out maps against Miles and 

Huberman’s (1994) generic process map. The latter part of the focusing and bounding 

phase and the data collection and analysis phases were carried out twice: once for the case 

studies and once for the modelling exercise that followed them. In the figure this is 

illustrated by a blue box. The peach coloured callout boxes indicate how the output from 

the activities met the research objectives set out in Chapter 1.  

 

Figure 17 - Managing knowledge for through life capability research process 



85 

 
© by Sofia Ahlberg Pilfold 2016 

3.2.1.1 Focusing and bounding the data collection 

This stage aimed to provide understanding of the subject area and the organisational and 

enterprise context of TLCM and to establish basic concepts. The requirements for the 

management of knowledge in capability management through life that started to emerge 

were identified and put into a conceptual framework. Research questions were formulated 

and the case for this research was defined.  

3.2.1.1.1 Strategy for literature search 

As the subject of this research project is multi-disciplinary in nature, the literature search 

had to cover several subject areas. As a starting point, the researcher studied background 

literature in capability management and engineering provided by her academic and 

industrial supervisors and other doctorate students in the department researching different 

aspects of this subject area. She also researched the university library catalogue for books 

and journal articles that could provide an introduction and overview of knowledge 

management.  

The research questions as listed in Chapter 1 were analysed and the main concepts 

identified in terms of keywords. The list of keywords was expanded to include synonyms, 

alternative terminology and related concepts, as detailed in Table 11 below: 

Table 11 – Literature search key concepts, synonyms and related concepts 

Key concept Synonyms, alternative 

terminology 

Related concepts 

TLCM Through life capability 

management 

System of systems 

management 

capability management 

capability engineering 

 

Systems engineering  

System of systems 

engineering 

Capability lifecycle 

System lifecycles  

System of systems lifecycles 

Integrated supply chain 

Acquisition management 

Procurement management 

Lines of Development 



86 

 
© by Sofia Ahlberg Pilfold 2016 

Key concept Synonyms, alternative 

terminology 

Related concepts 

knowledge management Management of knowledge 

 

Knowledge curation 

Knowledge lifecycle 

Knowledge creation 

Knowledge loss 

Knowledge validation 

Organisational learning 

Learning organisation(s) 

Organisational knowledge 

Programme management Project management 

Business paradigm 

 

knowledge Knowing 

Expertise 

Know-how 

Learning 

Skill 

Training 

 

The researcher met with the academic librarian for the Department of Electrical, electronic 

and systems engineering at Loughborough University library for advice and guidance on 

which databases would be most fruitful to search. Searches were conducted between June 

and October 2009. The following databases were interrogated: IEEE Xplore, Compendex, 

Business Source Complete (EBSCO), INSPEC (EBSCO), Emerald EmeJ111, Web of 

Science, JSTOR Business Collection, Scopus, SPIE Digital Library, Science Direct, 

Engineering Research Database, Wiley Online Library, Springer Online Journals and 

ProQuest Computer Science Collection . The full list of search terms that the search 

encompassed is found in Appendix B.  

The search terms relating to TLCM, capability, system of systems, capability management, 

capability engineering, system of systems management and system of systems engineering, 

etc., rendered a limited number of results. Some of these were duplicated across two or 

more of search terms while other results were inconsistent with the search term. For 

example, the search term ‘“systems engineering” AND management’ rendered results 

including articles on acquisition management systems.  

The search terms “TLCM” rendered few results in the academic databases. A review of 

them results found that they related to telecommunications research and battery powered 

or handheld systems, not through life capability management. There were no results for 

http://lb-primo.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?ct=facet&fctN=facet_domain&fctV=ProQuest+Computer+Science+Collection&rfnGrp=2&rfnGrpCounter=2&dscnt=0&fctN=facet_creationdate&vl(drStartDay6)=00&vl(7708310UI5)=eng&rfnGrp=1&fctV=%5b0500%20TO%202008%5d&scp.scps=scope%3A(LOUGH-SFX)%2Cscope%3A(%22LOUGHBOROUGH%22)%2Cscope%3A(LOUGH_LMS)%2Cscope%3A(LOUGH_DSP)%2Cscope%3A(LOUGH_ML)%2Cprimo_central_multiple_fe&tab=local&dstmp=1424186079951&srt=rank&vl(25148087UI2)=any&mode=Advanced&vl(7708307UI0)=creator&vl(1UIStartWith1)=contains&indx=1&vl(7708309UI4)=all_items&rfnGrpCounter=1&vl(drEndYear6)=Year&vl(freeText0)=&vl(drEndDay6)=00&fn=search&vid=LB_VU1&vl(freeText2)=capability%20AND%20%22systems%20of%20systems%22&vl(10777323UI1)=title&vl(drEndMonth6)=00&title2=2&vl(drStartMonth6)=00&frbg=&ct=facet&vl(1UIStartWith2)=contains&dum=true&vl(7708308UI3)=articles&vl(1UIStartWith0)=contains&Submit=Search&vl(freeText1)=&vl(drStartYear6)=Year
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“through life capability management”. As there were few academic papers published about 

capability management from a military perspective at the time of the search, the researcher 

resorted to doing a search using the Google search engine. The results included 

information published by the Australian, American and Canadian ministries of defence as 

well as the UK MoD and defence analysts and commentators, such as RUSI (Royal United 

Services Institute). The results of searches with “knowledge” and “knowledge 

management” in the search terms were considerably greater in number. When the results 

were reviewed it was found that many of them related to information rather than 

knowledge management.  

The literature search ended for a combination of reasons, the least of which not being the 

limited amount of time available. By then, the researcher had found that the most effective 

way of finding pertinent previous research was to combine database searches with looking 

at the reference lists of read articles. This revealed some published work not found in the 

database searches. It also led to a natural stopping point for the data search when it was 

found that any new article found referred to papers that the researcher had already found 

and read. At this point, little new information was found about TLCM and capability 

management as well. The search for relevant literature carried on throughout the life of the 

project, but because a lower priority as focus shifted to carrying out the research at hand.  

3.2.1.1.2 Create a conceptual framework  

The researcher called upon the findings of the literature search, discussions with 

colleagues and industrial sponsor representatives as well as her previous working 

experience to create a conceptual framework which brought together the organisational, 

environmental and behavioural aspects that influence the management of knowledge for 

through life capability management.  

The framework identifies the roles or functions within a confederated enterprise that 

manages capability and that are of interest to this research (capability owner, capability 

management function team, the capability user and sub-system providers) and identifies 

that there are interactions between all of them. It is described in Chapter 4, section 5.3.  

3.2.1.1.3 Understanding the TLCM context 

The work with the literature search and the conceptual model highlighted to the researcher 

that, in order to understand the issue of managing knowledge for through life capability, 



88 

 
© by Sofia Ahlberg Pilfold 2016 

she needed to understand the context and TLCM enterprise better. Hence, the researcher 

decided to create an enterprise model of the flow of information and knowledge between 

the actors within the TLCM enterprise. In addition, she wanted to find out the changes the 

move to TLCM would involve for in relationship needed between the military and the 

industry since early on in the TLCM-transformation process it was envisaged that it would 

lead to a closer relationship between the customer and the suppliers. She therefore was part 

of a team that delivered a workshop to individuals working in the military or in the defence 

industry to gage their expectations of the changes involved. 

The methods and procedures used while carrying out these research activities and their 

respective findings are described in Chapter 4. The learning gained while carrying out 

these activities led to the concept model to be reviewed and refined. 

3.2.1.1.4 Formulate research questions 

Formulating the research questions was done iteratively and in parallel with the work on 

the enterprise model and the behaviour workshop:  

 Does TLCM change how organisations manage their knowledge? 

 How does the capability owner manage knowledge across a confederated 

enterprise? 

 How is knowledge shared across the enterprise? 

 Does TLCM change how organisations define knowledge?  

 Does TLCM lead to changes in staff knowledge behaviours? 

 How does TLCM differ in its requirements for the management of knowledge 

compared to other programme management paradigms? 

 What knowledge needs to be managed in order to enable successful TLCM?  

 What does “good management of knowledge” mean in a TLCM context? 

The questions explore if and how TLCM changes the requirement to manage knowledge in 

acquisition projects and how and to which extent organisation attempt to meet them. 

Central to these questions is the organisational context of through life capability 

management and how organisations define knowledge.  
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3.2.1.1.5 Definition of knowledge 

The researcher realised that she needed to have a holistic yet workable definition of 

knowledge. Much time was spent was spent trying to achieve this, starting with how 

knowledge is defined in different schools of thought and later, moving to how knowledge 

is defined in practical management approaches. It was made more complicated by the fact 

that many writers confuse knowledge management with information management and use 

the terms essentially synonymously (Dogan, Henshaw, & Ragsdell, 2011). In an attempt to 

find a practical way forward, the researcher decided to explore the knowledge categories 

identified in knowledge management literature by Blackler (1995) to ascertain whether 

they could be used to capture the different ways in which knowledge is expressed in 

organisations.  

The feasibility of this approach was investigated using concept mapping. The results of 

this work are described in Chapter 4 of this thesis.  

3.2.1.1.6 Defining the case and sampling 

The case for this research is the management of knowledge for through life capability in 

organisations that have adopted this as their business paradigm. Having defined the case, it 

was now possible to set its boundaries more clearly: 

 As TLCM defines capability management in partnership with industry, the research 

required studying knowledge management within organisations involved in through 

life capability management in a confederated enterprise. Access to other organisations 

working in the enterprise would be advantageous. As not all the of the organisation’s 

departments and units would be involved in capability management, it would be 

necessary to gain access to those business units that are.  

 TLCM is a military business concept that has been adopted by other business sectors. 

A comparison of through life capability management in a military context and a 

civilian setting would be valuable to ascertain if capability management is defined in 

similar ways within both sectors, the extent to which both sectors face similar 

challenges in the implementation of this paradigm and the options available to meet 

them. This could have a direct impact on to which extent lessons learned in one sector 

could be successfully transferred to the other. More importantly, choosing a multi-case 

design would strengthen the findings and add richness as they could verify the results 

and add substantiating information about possible alternative solutions and variations.  
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The table below details the sampling decisions made: 

 Subject Definition or comment 

Setting Three organisations 

involved in through life 

capability management in 

different business sectors 

The organisations would 

have to be large enough to 

manage and/or own some 

form of capability. 

Organisations in health care, 

aerospace, energy, public 

transport and 

communications and media 

were approached.  

Who to talk to? Capability owner Individual or team who are 

responsible for the strategic 

development of the 

capability. 

Capability manager Individual or team 

responsible for managing 

the capability day to day.  

Capability designers Individual or team who 

create the capability’s 

technical design in response 

to the functional 

requirements. 

Capability user Individual or team who 

operates a capability. Does 

not to be an end user (e.g. 

customer, infantry soldier, 

etc.) 

 Knowledge officer Individual responsible for 

developing tools, strategies 

and processes for the 

management and use of 

knowledge within the 

organisation.  

What? Corporate and personal 

knowledge management 

processes and tools and 

justifications for these. 

Corporate and personal 

strategies for:  

 knowledge sharing,  

 finding knowledge, 

and  

 retaining knowledge.  

The organisation’s 

definition of “knowledge” 

central as is the 

organisation’s definition of 

what capability is. The 

respondents’ definitions or 

understanding of these 

concepts are also important 

to correctly understand their 

perspective and answers.  
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 Subject Definition or comment 

Organisational 

considerations and/or 

strategies for managing 

knowledge for the life of the 

capability 

 

The researcher and her academic supervisor met to identify organisations and companies 

that could be suitable settings for a case study. Five organisations operating in different 

business sectors including healthcare, energy, public transport, communication and media 

and aerospace as well as Dstl and the UK MoD were identified and approached. Of the 

contacted companies, one, a service company, gave a positive response. The researcher 

met with the contact person, who worked as a designer in capability development, in order 

to find out about capability management within that organisation and to identify potential 

respondents. The contact person then introduced the researcher to the candidate 

respondents and the researcher was able to set up interviews with them.  

The industrial supervisor was then approached to ask for help in identifying interviewees 

within Dstl and the MoD. She was given a list specifying the roles that the researcher was 

interested in meeting with. Three weeks later, the academic supervisor provided the 

researcher with a list of names of people who would be willing to be interviewed and their 

contact details.  

3.2.1.1.6.1 Challenges in sampling 

The greatest difficulty in sampling was gaining access to suitable organisations working 

with capability management in the first place. Success in this context depends largely on 

being able to convince the person within the organisation of the value and/or interest of the 

research in question. If cold calling it is difficult to identify the most appropriate person to 

approach. A degree of luck is needed that the person one gets connected to has time to 

listen, understands what the research is about and has the influence to enable the researcher 

to carry out their research activities within their organisation. Similar obstacles apply if the 

contact is made by email albeit then there is also the risk that the message does not get 

read at all. Another route is to contact organisations through people that one already has 

some direct or indirect relationship with, whether personal, social or professional. This 
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may provide a way in to the organisation, however, this approach, too, is dependent on the 

person’s willingness and ability to assist.  

The researcher and academic supervisor decided on the second approach and, as well as 

going through their own list of contacts, asked associates, colleagues and friends for help. 

This is how the communications and media company was found. The lack of response 

from the other organisations contacted meant that the researcher was unable to carry out as 

many case studies as she had originally wanted. However, the two organisations that did 

participate fall at the opposite ends of a spectrum with regard to process driven and 

network driven knowledge management, thereby between them representing two widely 

different contexts. A gap exists with regard to organisations that fall in the middle of this 

range. This, however, would have to be studied at a later date.  

Once the organisation has agreed to let the research take place, the second hurdle is to 

identify the right respondents. Unless the researcher is allowed to essentially roam freely 

within the setting for some time to identify the roles and individuals, one is dependent on 

the contact person and other participants to identify interviewees.  

There are risks with this approach. The first is that the contact person puts the researcher in 

contact with individuals who are their friends first and foremost. Although they may fill 

the right roles and have the correct skills, this may limit the breadth of opinions 

represented among the interviewees. The second risk is that the contact person’s network 

and/or overview of the organisation and its activities may be very narrow or limited, which 

also limits the range of available interviewees. A third risk is if the contact person has 

limited understanding of the research area and is therefore not able to identify interviewees 

in the right sort of roles. The two latter risks may both introduce bias in the selection of 

participants as the researcher becomes reliant on people’s knowledge of what happens in 

capability management rather than talking to people who actually work with it.  

The two latter risks did affect the sampling in one of the case studies as the contact person 

had had limited exposure to the work of the organisation as a result of a previous job role 

and had only recently been moved to work with capability management. The researcher 

was able to mitigate this to some extent by making use of contacts gained during the 

course of conversations with other employees. However, for organisational reasons it was 

not possible for the researcher to speak with people who were directly involved in 

capability development and design.  
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It is recommended that case studies should be piloted before they are carried out to ensure 

that the instrumentation will result in the required information and that the sampling plan 

is correct. The difficulties experienced in finding organisations that were willing to 

participate in this research made it not possible to conduct a pilot case study, partly 

because of a lack of organisations to which the researcher had access and the limited 

number of people that were available. The interview guide was trialled on two members of 

the Naval Systems’ group at Dstl Portsdown West, two academic colleagues and an 

industrial SME. The sampling plan was discussed in detail with an academic colleague and 

an industrial SME. . 

3.2.1.2 Instrumentation and data collection 

The case study at the service company was carried out first and carried on over a period of 

four months, from June to October 2011. With one exception, the interviews were carried 

out over a period spanning eleven weeks. The last interview was with a person that one of 

the interviewees suggested might provide useful input. It proved difficult to arrange an 

interview with this person due him being away from work on holiday. A telephone 

interview was eventually carried out with him five weeks later. The study at Dstl and UK 

MoD was carried out during February and March 2012. 

 The methods and sources employed for data gathering were: 

 Interviews  

 Documentation  

 Direct observation 

3.2.1.2.1 Interviews 

Interviews and were the main data gathering method used in this research. Guided semi-

structured interviews were carried out using the interview guide found in Appendix C. The 

questions and their wording were discussed with colleagues when the guide was created. 

The questions were then trialled on a colleague and two Dstl employees before the start of 

the case studies.  

Twenty interviews were carried out in total, whereof seventeen were carried out face to 

face and three over the telephone. Half of the interviews were conducted at the service 

company and half at Dstl and UK MoD. In some instances, the interviewee suggested 
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additional people in other roles that might provide additional information. The researcher 

decided later whether or not and how to approach the suggested individual, depending on 

time constraints, and how far beyond the focus of the sampling plan their role was. In one 

instance, the researcher ended up conducting a full interview with the person. In other 

instances, the person was contacted to provide additional information about a specific 

aspect of the information provided by the person who had referred to them.  

Where allowed, the interviews were recorded, however, security restrictions on the use of 

recording equipment with military personnel and on MoD sites made this impossible for 

seven of the interviews. In these instances, the researcher relied on note taking during and 

after the interview. Security restrictions also affected the use of paper notes as the 

researcher was not allowed to remove anything off an MoD site unless it had been checked 

and cleared as non-security classified by a designated MoD employee. This meant that, as 

much as possible, details that might have identified the individual interviewee to his/her 

colleague had to be removed from the notes before they were checked and notes had to 

summarised into generalised statements. 

The researcher spoke to some of the respondents outside the semi-structured interviews. 

This included discussions over coffee or lunch or situations where the researcher contacted 

an interviewee to ask for further information or clarification. In some of these situations, 

the conversations provided additional insights into the topic of interest. These 

conversations were notated as soon as feasible after they had taken place. 

The interviews and notes were transcribed into electronic format. Content of the interviews 

and quotes were reviewed by the different interviewees to enable them to be used. A 

stipulation was given that if the interviewees so chose, neither they nor the organization 

they were affiliated with would be associated with any of the quotes or paraphrases of their 

words 

3.2.1.2.2 Documentation  

Documentary information was used to help develop a historical overview of the 

development and implementation of capability management as well as the processes 

involved in capability development.  

The service company provided copies of information on the business model and business 

processes as well as some of the tools and databases they used that were central to their 

work. Accounts of the organisation’s history and recent events were found both on its 
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corporate website, in media and in the trade press. In addition, the researcher retrieved 

copies of the organisation’s annual reports.  

Most of the documentary information about Dstl and the UK MoD was sourced from the 

UK MoD’s and UK government’s websites, including the AOF (Acquisition Operating 

Framework): white papers, Joint Service Publications information classification and 

handling, progress reports on TLCM implementation to the Defence Committee, defence 

spending reports from the National Audit Office and Dstl corporate strategy and annual 

reports. Other sources of information about government policy were the national press and 

RUSI.  

Most documents were reviewed and the pertinent sections were summarised.  

3.2.1.2.3 Observations 

The researcher visited four of the service company’s sites, including the research and 

development headquarters, two management centres and an operations centre, where she 

was able to observe the operators controlling and monitoring activities. She also sat in as 

an observer at a meeting with technical capability management staff.  

As this research was a CASE award studentship, the researcher spent considerable time 

working at Dstl’s premises at Dstl Portsdown West, Fareham, where she became part of 

the Maritime Systems. She also observed regular internal meetings of the capability audit 

improvement group. These provided an insight into how Dstl was interpreting TLCM and 

what it meant for them and their work while also seeking to address some of the challenges 

that its greatest customer, UK MoD, was struggling with in the transition. Notes were 

taken of the concerns and problems raised as well as reported progress.  

3.2.1.2.4 Challenges in collecting data 

A major challenge for the execution of this research was the security restrictions placed on 

the environment and/or the information that the researcher tried to elicit. Having formerly 

been employed as a consultant within the defence industry, she did have security clearance 

at the onset of this research. However, as a non-MoD employee, she was not allowed to 

visit Dstl’s premises unescorted for the first seven months of the studentship while her 

clearance was reviewed. The security restrictions limited the researcher’s access to 

documentation and also meant that the researcher was not allowed look at or access Dstl’s 
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IT network. Hence, even if she was on-site the information she was able access was 

limited.  

The security restrictions were particularly challenging for the execution interviews. 

Permission was sought and obtained from Dstl’s ethics committee to conduct interviews 

with employees provided that the interviewees’ anonymity was protected. Permission was 

also sought and obtained from Dstl Portsdown West’s security office to record interviews 

conducted at their premises
6
. However, the researcher was not allowed to take off-site any 

information provided to her or that she obtained during the course of her work unless this 

had been reviewed and approved by a designated Dstl employee. This included notes from 

meetings and conversations, and any documents provided by respondents, as well as the 

recordings of the interviews. These had to be transcribed into hardcopy at Dstl’s premises 

and “made generic” so that the respondents’ identities were protected before they could be 

reviewed in order to be entered into electronic format or taken off-site. It was not possible 

for the interviews that were conducted on other Dstl and UK MoD sites. In these instances 

the researcher relied on taking notes by hand. Work pressures meant that it was difficult to 

set up meetings with many of the interviewees at Dstl. These had to be arranged several 

weeks in advance in order to fit into their schedules. The combination of all these factors 

made obtaining and processing information was very difficult.  

The service company did not have similar restrictions with regard to national security. 

However, they stipulated that the organisations should not be identified in the reporting of 

the research. The challenges in studying this organisation lay in that its teams are spread 

out over large geographical areas. In addition to the company’s offices being spread across 

the country, many employees worked from home. This limited the researcher’s access to 

their work environment and a couple of interviews were conducted over the telephone for 

this reason. However, it is also a feature that influences the management of knowledge 

within this organisation.  

Although it was easier to arrange times for interviews with the service company’s 

employees, they frequently had to rush off to another meeting when the interview was 

finished. This meant that they were often no time to demonstrate applications and software 

tools they had mentioned during the interview and that they had intended to demonstrate 

                                                 
6
 The recorded interviews at Portsdown West were conducted in a meeting room located in an annex away 

from the main building. 
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once the interview was finished. The researcher would then have to arrange another 

meeting, if feasible, in order to be given the demonstrations. 

3.2.1.3 Analysing the data 

The interviews and notes were transcribed into Microsoft Word documents in preparation 

for analysis. The recorded interviews from the service company were transcribed fully. For 

the recorded interviews made with Dstl staff the researcher had to be selective about what 

passages to include in the transcript so as to protect the interviewees’ identity as well as 

comply with security regulations. The researcher had taken notes during the interviews 

with Dstl and UK MoD staff that were not recorded. These notes were transcribed as soon 

as possible after the interviews had taken place in order to retain as much information as 

possible.  

The researcher began the analysis by reading all the data from the service company to get a 

general sense for and what the interviewees were saying. Documents were summarised and 

notes were taken about where they supported or contradicted something said in an 

interview. During the second read through, the researcher looked for themes and 

descriptions in the data that might have something to say about the management of 

knowledge within that context.  

Using a list of codes derived from the conceptual framework and the emerging themes, the 

researcher started to encode the data. In order to ensure uniformity in tagging, the 

researcher read through the data in rounds while searching for the different elements in the 

text. Hence, she read through the data five times looking for text referring to Blackler’s 

five knowledge types. She read through the data again looking for examples of tools used 

in knowledge management, followed by looking for text about corporate knowledge 

management policy, stakeholders, knowledge preserving actions (individual and 

corporate), knowledge sharing strategies (individual and corporate), etc.  

Quotes that had been coded in the same way from across the interviews were then 

compared with each other to look for patterns, differences and similarities. Of particular 

interest were organisational factors’ influence on individuals’ knowledge behaviours and 

the converse, individuals’ behaviours influence on how the organisation managed 

knowledge. Using matrixes, the data was queried for information about the various 

elements identified in the conceptual framework. The documents were then re-read for 

information that supported, contradicted and/or complimented the information. The results 
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of the process were recorded in a narrative form. The relevant sections were forwarded to 

the respective interviewees to verify that the researcher had interpreted their answers 

correctly.  

The researcher repeated the steps above with the data collected at UK MoD and Dstl and 

the findings from the two cases were then compared with each other. Where there were 

similar findings, the reasons and mechanism for them were examined to ascertain their 

validity. Where there findings differed, the researcher looked for reasons to explain the 

differences focusing primarily on organisational and environmental factors.  

3.2.1.3.1 Tools for data analysis 

There are a number of computer based tools available to support qualitative data 

processing, some of which are free or open source while others are proprietary. The tools 

are designed to be primarily used within research in social science, ethnography, 

psychology and marketing research. They must handle at least one type of qualitative data 

and include tools for handling and analysis of a number of the following tasks: coding, 

linking and mapping or networking, tools for query and content searches as well as 

annotation and writing. Although there is some concern that the use of these tools may 

steer research towards focusing on large quantities and breadth rather than concentrating 

on meaning and depth, the purpose of the tools is not to provide the researcher with a 

methodological or analytical framework. Rather, their aim is to assist in the handling of 

large amounts of data and in improving the auditability and validity of qualitative research.  

The researcher researched these tools using advice provided by the CAQDAS Networking 

Project
7
 at University of Surrey, and by discussions with people with experience of their 

use and decided to use the Atlas.ti tool since Atlas.ti is particularly suitable for smaller 

projects (Barry, 1998).  

                                                 
7
 The CAQDAS Networking Project researches the use of CAQDAS (Computer Assisted 

Qualitative Data AnalysiS) packages for innovative purposes, in particular technological 

and methodological developments in qualitative software. The project’s remit is to provide 

information, advice, training and ongoing support in the use of a range of CAQDAS 

applications with the aim to encourage the independent use of CAQDAS packages. Having 

no commercial affiliation with any software company or developer, the project provides 

unbiased comparisons of tools and discussion of their application in different research 

contexts. Between 1994 and 2011, the CAQDAS Networking Project was funded by 

Economic and Social Research Council (ESRC). It currently receives no external funding.  
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Atlas.ti was employed during the coding phase of the research, where the researcher found 

it helpful as this is done simply by highlighting the text on screen and selecting the 

relevant code. However, it was of limited use during the analysis as the researcher found 

that although considered a robust package, it is not easy to use
8
.  

Atlas.ti is supposed to support network views of coded information which can help in 

identifying connections and drawing conclusions. The researcher was unable to get this 

function to work. Instead she resorted to using matrixes to display the data by creating 

tables in MS word documents and using the Atlas.ti ability to filter data based on coding. 

She then copied and pasted the information into the table and printed them out on paper 

before using coloured pens to high-light and draw links. Although she would have liked to 

use the networking function, if only to try it out, the advantage of the matrix approach was 

that it involved extended and close contact with the data. 

3.2.1.3.2 Challenges with data analysis 

Much of the early work in data analysis is repetitious and time consuming. Much of it, 

such as transcribing recorded interviews and coding data, also requires a lot of 

concentration. Transcribing recorded interviews take a lot of time, especially if the 

interviewee uses a lot of filler sounds or hesitates frequently in formulating their answers. 

These features of a person’s speech can also make the transcription difficult to understand 

without the intonation of the interviewee’s voice to add clarity. When this happened, the 

researcher would listen to the recording again and re-transcribe the unclear sections, 

mainly by removing the filler sounds and false starts in order to make the answer clearer. 

Data coding is difficult for several reasons. It can be frustrating in the beginning before a 

workable coding scheme is found. Once the scheme is found, it has to be applied 

consistently across all the data, but as the researchers understanding changes over time, the 

interpretation of the codes and the comments in the interviews may change slightly too.  

3.2.1.3.3 Through life perspective on management of knowledge 

The researcher found that both the service company’s and UK MoD’s efforts to manage 

knowledge were almost entirely restricted to knowledge captured in documents, drawings 

                                                 
8
 The researcher has since found out that this experience is not uncommon as one of the criticisms of 

CAQDAS is the amount of training each software requires in order to be able to use them in a meaningful 

way (Verdinelli & Scagnoli, 2013). 
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and databases, etc., i.e. encoded knowledge to use Blackler’s terminology, with some 

attention also being paid to skills and competences (embrained and embodied knowledge). 

As the researcher had found during her work to find a working definition of knowledge, 

encoded knowledge is only one of the ways that knowledge is expressed in organisations. 

The experience from the case study at the service company seemed to indicate that any 

effort to manage knowledge for the life of a capability would have to encompass a broader 

definition of knowledge and its expressions. Dstl was to some extent already considering 

different ways of capturing expert employees’ experiential and tacit knowing, through the 

efforts of its KIS department.  

The author decided to explore the hypothesis that the type of knowledge and knowledge 

products used in a capability project vary depending on the project phase. Based on 

Mackley et al.’s grid (2008), the researcher constructed a simple, generic but complete 

example of a capability’s lifecycle from its inception to use in theatre. The example was 

reviewed using UK MoD Integrated Logistic Support (ILS) and training standards and 

reviewed and made complete during a workshop with an industrial SME. The resulting 

tasks were then entered into a blank copy Mackley et al.’s grid (2008) before the SME and 

researcher used Blackler’s knowledge categories as shorthand for the kind of knowledge 

that would be predominantly used within the different DLoDs during the different phases 

of the capability lifecycle. The resulting table was then analysed and reviewed for further 

insights into managing knowledge for through life capability. The results were presented 

and discussed with colleagues and the Dstl team leader.  

The resultant table is described in Chapter 7, section 7.6.2 

The researcher then went on to explore the dependencies of the tasks carried out in the 

different phases of the capability lifecycle in the example above using the Functional 

Resonance Analysis Method (FRAM) (Hollnagel, 2012) to investigate dependencies 

between different knowledge used and/or created during the course of the capability 

lifecycle. The subsequent diagram was studied and analysed by the researcher before being 

presented to colleagues for discussion and comment. This work is described in Chapter 7, 

section7.6.2.1.  

3.2.1.3.4 Use of models 

Throughout this work, the researcher used different modelling techniques as means to 

analyse, organise, develop and, ultimately, communicate her thoughts stemming from the 
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findings from literature and the research activities. Table 12 below summarises the models 

used in this research, their purpose, the sources used for information, inputs and outputs, 

how they were verified. The following figure (Figure 18) describes the relationships 

between the models. The green boxes on the left side are the examples of the types of 

questions that triggered the use of each model. The purple boxes on the right contain a 

summary statement of the result of using each model.  

Table 12 - Models used in this research 

Model Purpose Input Output Verification 

ORDIT TLCM 

enterprise model 

(Eason, Harker, 

& Olphert, 1996, 

1997) 

To help the 

researcher to better 

understand the 

concepts of 

TLCM, the actors 

involved, their 

roles and the 

relationships 

between them. 

Provide a starting 

point for the 

researcher to 

understand the 

research context.  

 

Organisational charts, 

information about 

activities, 

responsibilities and 

roles, flow of 

information and 

resources 

Sources: TLCM 

foundations course; 

Acquisition Operational 

Framework; government 

reports; reports and 

articles (e.g. RUSI, Dstl 

and the defence 

industry); discussions 

with industrial 

supervisor, SMEs at 

Dstl, UK MoD and 

defence industry; 

Enterprise model 

and the learning 

gained by the 

researcher in 

carrying out the 

activity about the 

confederated TLCM 

enterprise; 

conference paper  

The model was 

presented and 

discussed with 

SMEs within Dstl, 

UK MoD and 

defence industry 

Concept map of 

Blackler’s 

knowledge 

categories 

(Blackler, 1995 

and Novak & 

Caña, 2008) 

To explore the 

relationships 

between different 

types of knowledge 

held in 

organisations and 

knowledge 

products and other 

ways in which 

knowledge is 

expressed in order 

to clarify the forms 

of knowledge that 

needs to be 

managed for 

through life 

capability. 

Lists of different types 

of knowledge products 

and kinds of knowledge 

(e.g. procedural, 

theoretical 

understanding, 

experiential 

understanding, physical 

skills, etc.); findings 

from the ORDIT 

modelling work 

including perceiving the 

confederated enterprise 

as a SoS.  

Sources: Paper by 

Blackler (1995), 
colleagues and 

researcher’s own 

experience from industry 

(examples of knowledge 

products and expressions 

of knowledge) Novak & 

Caña, (2008) description 

Concept map 

linking knowledge 

held in heads with 

knowledge products 

and other 

expressions, 

demonstrating the 

inter-dependencies 

between them 

Discussion of the 

concept map with 

colleagues and 

industrial SMEs 
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Model Purpose Input Output Verification 

of knowledge maps and 

how to create them. 

Knowledge management 

literature 

Conceptual 

Framework  

(Taylor and 

Bogdan, 1998) 

Describes the 

researcher’s 

perception of the 

elements impacting 

on the management 

of knowledge for 

capability through 

life and the 

relationships 

between them at 

the beginning of 

the research.  

List of organisational 

elements (e.g. 

procedures, policies, 

technologies, and 

behaviours) that 

influence management 

of knowledge; findings 

from ORDIT modelling 

work and the knowledge 

concepts 

Sources: Taylor and 

Bogdan’s (1998) 

description of 

conceptual frameworks. 

Description on The 

researcher’s personal 

work experience; 

discussions with SMEs 

engaged in knowledge 

management or 

capability engineering in 

industry; knowledge 

management literature 

Conceptual 

framework; 

formulated research 

questions; clearer 

understanding for 

the researcher of the 

organisational 

features of interest 

for the research; 

plan for how to 

address the research 

Discussion of the 

conceptual 

framework with 

team leader and 

industrial supervisor 

at Dstl, colleagues 

and industrial SMEs 

involved in 

capability 

management 

Mackley’s table 

(Mackley et al., 

(2008) 

The Mackley table 

was used to 

explore the 

hypothesis that the 

type of knowledge 

and knowledge 

products used 

within a capability 

project varies 

depending of the 

phase in the 

capability 

lifecycle. Referring 

to the conceptual 

framework, by 

focussing on the 

type of knowledge 

and knowledge 

products that are 

necessary to carry 

out a task at 

various stages in 

the capability 

lifecycle, it 

highlights what 

knowledge the 

organisational 

processes, policies, 

behaviours and 

Example tasks; Mackley 

et al.’s (2008) original 

table, UK defence 

standards JSP 886 

volume 7 (UK MoD, 

2012d)  

Sources: Conference 

paper by Mackley et al. 

(2008); workshop with a 

support engineering 

expert, course designer 

and trainer to identify 

the steps through the life 

of a capability to achieve 

an operational task and 

the associated 

knowledge inputs and 

outputs for each; JSP 

886 volume 7 (UK 

MoD, 2012d). 

List of tasks carried 

out during 

capability lifecycle; 

filled in table; 

realisation about the 

difference between 

short-term (military) 

capability to achieve 

a specific goal and 

longer term ongoing 

capability 

Discussion and 

review of the 

produced table with 

Dstl team leader, 

colleagues and 

industrial SMEs 
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Model Purpose Input Output Verification 

mechanisms are 

required to support 

and maintain. 

FRAM model 

(Hollnagel & 

Antipolis, 2008; 

Hollnagel, 

Pruchnicki, & 

Woltjer, 2005; 

Hollnagel, 2012) 

This model was 

used to further 

analyse the tasks 

identified for the 

Mackley table, 

their knowledge 

inputs and outputs 

and the 

dependencies 

between them 

Tasks identified for the 

previous model; 

information on training 

development and design 

and information about 

integrated logistic 

support 

Sources: Hollnagel's 

work on FRAM 

(Hollnagel & Antipolis, 

2008; Hollnagel, 

Pruchnicki, & Woltjer, 

2005; Hollnagel, 2012), 

Tasks identified for the 

previous model; JSP 882 

(Pt5 Ch1) Analysis, 

Design and 

Development of 

Training; JSP 882 (Pt5 

Ch3)Training Needs 

Analysis; DEF-

STAN00_600, JSP (Pt5 

Ch1).  

 Presentation of the 

model to colleagues 

and Dstl 
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Figure 18 - The models used in this research and how they are linked. 

3.2.1.4 Drawing conclusions 

The results and finding of the work described in the sections above were brought together 

to allow conclusions to be drawn about a new perspective that through life capability 

management brings to the management of knowledge. The researcher identified four 

themes around which to formulate interventions that would influence the management of 

knowledge for through life capability for Dstl. 
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These conclusions were presented to the industrial sponsor, Dstl, together with 

recommendations as to the effects of these conclusions on organisational practice. 

Together with the industrial supervisor and the Team Leader for Maritime Systems at Dstl 

in Portsdown West, the researcher then reframed these recommendations to fit with the 

organisation’s frame of reference. 
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4 TLCM enterprise and behaviours 

The research reported in this chapter has been published in two papers (Ahlberg Pilfold & 

Henshaw, 2010; Urwin et al., 2010) that were presented at the 5
th

 Annual Conference on 

Systems of Systems Engineering (IEEE SoSE) 2010 and at the Institute of Ergonomics and 

Human Factors (IEHF) Annual Conference 2010. 

4.1 Introduction 

This chapter describes the research that was carried out in order to fulfil the first two 

research objectives as described in Chapter 1: 

Objective 1: Map the TLCM enterprise in order to identify the main actors within it and to 

understand their respective roles and the relationships and links between them.  

Objective 2: Identify and define organisational and individual behaviours needed in order 

for TLCM to work as intended with regard to knowledge sharing and flow.  

The purpose of the first objective was to gain an understanding of how stakeholders within 

UK MoD and industry perceive the TLCM concept and interpret its implications for 

relationships between the organisations in the overall enterprise. To achieve this, a model 

of the TLCM enterprise was created with the aim to answer, at least in part, three 

questions:  

 Who/what are the elements of the TLCM enterprise? 

 What are interrelationships between the elements? 

 What is the organizational structure? 

In addition, the researcher wished to elucidate the behavioural challenges associated with 

capability management in an enterprise comprising several organisational actors of varying 

types and sizes and with different aims and objectives. For this reason, the findings from 

the modelling exercise were supplemented by the results of two workshops with TLCM 

stakeholders in which they identified and prioritised the perceived benefits sought from 
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TLCM and the behaviours needed to bring them into being. The researcher participated in 

one of the workshops and later assisted in interpreting the results from both.  

The modelling exercise and the workshops were carried out during late 2009 and early 

2010. The implementation of TLCM was still in its infancy at the time of the modelling 

exercise and workshops. At the time, only the capability planning phase was fully 

operational within the UK MoD, while the delivery phase was in the process of being 

implemented as projects progressed through the CADMID cycle. Consequently, the 

enterprise was in transition and individuals and teams, both within UK MoD and industry 

were working towards understanding what this new business paradigm involved for them 

and their respective organisations. For this reason, the model focused mainly on the UK 

MoD part of the TLCM enterprise.  

4.2 The TLCM enterprise model  

4.2.1 Method 

The TLCM enterprise was modelled using the modelling language in the Organizational 

Requirements Definition of Information Technology Systems (ORDIT)(Eason et al., 1996, 

1997). ORDIT was developed in the European Union ESPRIT research and development 

programme to support stakeholders in the definition of IT systems to support their business 

processes. The method enables key users to define and discuss how they wish to develop 

the organization’s business processes and to consider a range of potential futures before 

deciding on a solution. The ORDIT method models the enterprise as a network of 

responsibilities performed by agents using identified resources, see Figure 19 below, and 

models can be created to the level of detail that is meaningful for the business area that is 

being studied. For the purpose of this research, the modelled resources have been limited 

to encompass data, information and knowledge. 
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Figure 19 – The basic components of the ORDIT modelling language, adapted by the researcher from 

(Eason et al., 1997).  

4.2.2 Procedure 

The information gathered for the enterprise model came from three main sources: the UK 

MoD Acquisition Operational Framework (AOF) website (UK MoD, 2009), the Through 

Life Capability Management Practitioners’ course held by the Defence Academy of the 

United Kingdom at Shrivenham and discussions with people that are involved with the 

development of TLCM in industry, academia and UK MoD.  

The main agents in the TLCM enterprise were identified and a triangle diagram was 

created for each with the name of the agent, its responsibilities/activities/tasks and the 

information and knowledge resources used to execute them. A model for the enterprise 

was created using Microsoft Office Visio 2007 by entering the agents and adding the 

relationships between them.  

The discussions with MoD and industry representatives and academics working directly 

with TLCM and its implementation provided helpful feedback about the correctness of the 

modelled relationships. These discussions and attendance on the course also provided 

richness to the information gathered from document sources and gave valuable insights 

into the challenges faced by the organisations involved as they undergo the paradigm shift 

as well as people’s reactions to, and understanding of, the TLCM concept.  

4.2.3 Results 

The results of the TLCM enterprise model are shown in Figure 20. With the exception of 

the Unified Customer, which is a pentagon, the UK MoD elements are depicted in the 

model as squares while non-MoD elements are depicted as ovals. 
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Figure 20 – TLCM enterprise model. For clarity, the model does not include element boxes for all 

eleven Heads of Capability, thirteen Capability Management Groups, 29 Capability Planning Groups 

or the 37 Programme boards. The interactions between the Prime contractors/system integrators have 

been rationalised to represent the three different types of relationship that can exist between them at 

the same time: partners, customer supplier, and direct competitors. Note that the Capability Sponsor 

is the deciding member of the Unified Customer. 
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4.2.3.1 Description of the TLCM enterprise model 

A more full description of the roles and responsibilities of the different participants in the 

TLCM organisation is found in the section titled Capability planning stages on page 277 in 

Appendix F Suppliment to Case 1. 

The Capability Sponsor (Cap Sponsor) is the body within the UK MoD that is responsible 

for leading the capability change planning process, identifying equipment and support 

requirements, and for identifying the optimum mixes of platforms, force enablers and force 

elements, referred to as force groupings, for each military capability. The Cap Sponsor is 

led by the Joint Capabilities Board (JCB) which uses the Defence Planning Assumptions, 

created by Head Office, and Future Capabilities Requirements to create a Capability Plan 

that governs the Cap Sponsor’s activities. Sitting on the JCB are the Deputy Defence Chief 

of Staff (Capability) (DSDC (Cap)), the director for equipment resources, the director for 

science and technology strategy, the directors of battlespace manoeuvre, precision attack 

and information superiority, the head of equipment capability secretariat and eleven Heads 

of Capability (HoCs). Each of the HoCs is responsible for an area of capability, for which 

they define the requirements and identify “equipment-based options that are coherent 

across all DLoDs” (UK MoD, 2009). The HoCs chair one or more Capability 

Management Groups (CMG), who support them in managing their respective capability 

areas listed on page 17 of this thesis. The CMGs are responsible for setting capability 

priorities and to carry out trades between projects within and between their respective 

capability areas.  

In the Capability Planning Groups (CPG), the UK MoD Unified Customer
9
, who has 

representatives from all the five stakeholder groups within UK MoD community including 

the Cap Sponsor (deciding member), users, Defence Estates, DE&S and Science, 

Innovation and Technology (S I T)
10

, is responsible for developing cross-DLoD solutions 

to the force groupings decided by the Cap Sponsor. The CPGs also sets up programme 

boards for projects that span multiple DLoDs. The programme boards handle one or more 

                                                 
9
 The Acquisition Operational Framework (AOF) refers to the UK MoD Unified Customer as the “MoD 

Unified Customer”. Accordingly, in this thesis, this stakeholder is referred to as the “MoD Unified 

Customer”.  

10
 Science, Innovation and Technology (S I T) has changed name to Science & Technology (S&T) since this 

research was conducted.  
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projects each. For projects that do not span across DLoDs, the CPG can set up project 

teams. The HoCs act as Senior Responsible Owners for their respective programme boards 

and project teams. Contracts are placed with industry via DE&S. 

4.2.3.1.1 Customer and supplier relationships 

In order to reduce risk, the TLCM concept stresses that the UK MoD’s engagement with 

industry should start early in the acquisition process, beginning at the capability planning 

phase to enable industry to provide valuable input concerning aspects such as technical 

maturity, industrial threats and opportunities, export considerations and cost. As capability 

planning progresses to the awarding of contracts to industry in the capability generation 

phase and further into capability operation and eventual termination and disposal phases, 

the relationships and interdependencies between UK MoD and industry continue and 

develop. At the time that the model was created, it was envisaged that, under TLCM, MoD 

and industry would be working together in partnership, to the point where industry and 

MoD personnel work together as one integrated organization. This idea has now been 

toned down from the TLCM concept with the realisation that there are risks within defence 

that cannot and should not be transferred to industry (UK MoD Director General Safety & 

Engineering, 2008, para. 9). At the time, however, the model showed that this closer 

relationship could result in the boundaries between the roles of the industry and UK MoD 

in the enterprise becoming blurred and leading to the roles of “customer” and “supplier” 

having to be redefined. 

The emphasis in TLCM on capability rather than equipment or systems has also shifted the 

emphasis on the end-user away from that as the customer and towards that as part of the 

capability being sought. Consequently, the researcher would argue that, from a systems 

perspective the role of the customer now falls on the body that orders the military 

capability to be used, i.e. the government, with UK MoD and industry together become the 

supplier. 

4.2.3.1.2 Control and Structures 

Control of acquisition within the UK MoD is centralised in one body, the Capability 

Sponsor, who makes decisions relating to new equipment and equipment support and to 

whom the delivery teams and programme boards are accountable. In discussions during the 

training course, comments were made about the large number of reports that were created 

for the HoCs sitting in the Cap Sponsor in order to inform their decisions and the vast 
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amount of information that they needed to understand and “keep in their heads”. Concerns 

were raised over the risk of information overload and the quality of the decisions made as 

a result.  

The researcher observed that, although the structures of UK MoD TLCM organisation 

appear to be hierarchical, the comments about the information overload on decision 

makers in the system could indicate that, although the top level officers have the power to 

decide, the experts in the organisation have a significant influence on the decisions made. 

Further study would be required to understand this relationship. However, even if the 

acquisition organisation within UK MoD was adopting an integrated approach and 

structure, the organisation surrounding it and that it interacted with was, and still is, very 

hierarchical. Several course delegates and an interviewed subject matter expert observed 

that the cross-DLoD and tri-service approach to capability planning, generation and 

operation in TLCM conflicted with the work of core business management functions such 

as career progression planning, and distribution of competencies and training, which were 

single service based.  

Observers in industry and academia of the implementation of TLCM commented on how 

planning and management was driven by a view of capability as being based around 

equipment platforms and that could be seen in how capabilities were grouped into 

capability areas in a way that reflects a “stovepipe” approach to management.  

4.2.3.1.3 Interactions 

For the sake of clarity, the diagram in Figure 20 does not include separate boxes for all the 

HoCs, CMGs, CPGs and programme boards and so it does not reflect any interactions 

between these different organisational elements. However, these interactions do exist and 

they are many in number. They are predominantly functional in nature reflecting the need 

for the different bodies involved in TLCM planning to share information and knowledge.  

The intensity of interactions was not without problems. On the training course, several 

delegates voiced concerns that there were important issues and dependencies that were 

being missed. One delegate who worked for a CPG described how there were more 

meetings being held by other CPGs, and that his CPG needed to monitor, than there were 

personnel available to attend them. This led to the delegate and his team having to decide 

on which meetings were the most important for them to attend and to monitor the rest 

remotely, in the hope that, if they needed to interface with a CPG whose meetings they 
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were not attending, someone from this other CPG would contact them to get them 

involved. Other delegates working within the other TLCM bodies within UK MoD, such 

as the DLoD and the different parts of the unified customer witnessed to having to adopt 

similar strategies.  

Course delegates and interviewees raised concerns with regard to the effects of causal 

interactions between projects as the interdependencies of projects became difficult to get 

an overview of, especially when they encompassed several DLoDs. The researcher 

observed that this might be relatively “easy” during the planning stage but much more 

difficult to keep sight of when programmes are up and running and, for example, there are 

calls for changes in the specifications. The billiard-effect of any approved changes may not 

only change how the DLoDs are developed in relation to each other, but also the time at 

which outputs, whether material or not, are delivered. This in turn would affect any project 

that is dependent on those outputs in order to function properly.  

4.2.3.1.4 Processes, behaviours and people  

As mentioned above, beyond the capability planning phase, the processes to support 

TLCM were still being developed when the enterprise model was being created. This 

caused some of the delegates on the training course to voice frustration that they had not 

learned how “to do” TLCM. Instead, emphasis was put on the need to adopt behaviours 

that support the principles and ambitions of TLCM as spelled out in the Defence Values 

for Acquisition (UK MoD, 2008). These values and behaviours include: 

 Recognising that people are the key to success. They need to be equipped with the 

right skills, experience and professional qualifications.  

 Distinguishing between the must haves, desirables and the nice to haves, if affordable.  

 Identifying trade-offs between performance, time and cost.  

 Never assuming additional resources will be available. Increasing spending in one 

projects means that funding needs to be cut elsewhere, i.e. either another project or 

other projects, or at the frontline.  

 Understanding that delays cost as it means running on legacy equipment, extended 

project timescales and damage to the UK MoD’s reputation.  

 Thinking incrementally to allow for change along the way and to use best practice.  
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 Quantifying risk and reduce it by placing it where it can be managed most effectively.  

 Recognising and respect the contribution made by Industry by sharing objectives, risks 

and rewards and recognising that industry and UK MoD are motivated by different 

drivers.  

 Valuing openness and transparency to avoid wasted effort and encourage focused 

investment.  

 Embedding a through life culture in all planning and decision making.  

 Valuing objectivity based on clear evidence and learning from past experiences.  

 People being held to account for their performance. Success and failure matter.  

On the first day of the course, a lecturer asked the assembled thirty delegates, four of 

which were from industry, to raise their hands if they regarded TLCM as a passing fad 

within UK MoD. With only one or two exceptions, all present raised their hands, which 

indicates that the TLCM initiative is met by some scepticism by both sides of the defence 

community. Several comments were made about TLCM being replaced by some new 

initiative in five years’ time. Lecturers and guest speakers all emphasised that although the 

TLCM label will change, the underlying principles of TLCM will be carried forward in 

any new acquisition initiatives.  

The required rate of transition for UK MoD was high. The plan was for TLCM to be fully 

implemented by 2012, by which time all UK MoD’s planning and management processes 

would be aligned to this paradigm. This goal has been achieved, at least on paper. The aim 

was that the attitudes and behaviours needed to support TLCM would have to be 

implemented by the same deadline. This was a massive undertaking and changes in 

organisational culture take considerably longer to take hold
11

. 

Subject matter experts both within and outside of UK MoD commented on how TLCM 

involved a fundamental change in attitudes across the entire organisation as people would 

be expected to take a “purple” or tri-service view in decision making. That is to say that, 

                                                 
11

 It is difficult to find any indication to how long organisational culture change can take. The literature is 

however unanimous in describing it as “one of the most difficult tasks one can undertake.”  See e.g. 

Hofstede, Hofstede, & Minkov, 2010; Kotter & Heskett, 1992; Schein, 2009) 
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rather than making decisions based on what would be the most beneficial for a particular 

armed service, decisions should be taken with the benefit of the whole of the armed forces 

in mind. In effect, this could mean that, in acquisition decisions, someone from the army 

could decide to allocate money to a project for the navy rather than one for the army, if the 

navy project was judged as being of more benefit or better value for UK MoD as a whole. 

A senior officer observed that this sort of behaviour would go against the attitudes and 

expectations with which people had been instilled and that, prior to TLCM, it would have 

been penalised, even if not officially. Hence, codes of conduct and practice, guidelines and 

other mechanisms and incentives that promote certain kinds of behaviour would have to be 

reviewed and changed, where necessary. 

4.2.3.2 Discussion 

Admittedly, the model in Figure 20 is very complex and virtually impossible to read. 

However, when it was first presented to MoD stakeholders, it was considered very helpful 

and it was in fact the very business of the model that they were particularly satisfied to see, 

perhaps because it illustrated graphically the complexity that many of them were 

struggling to understand conceptually at the time.  

As with all models of complex systems, the model only captures a limited aspect of the 

TLCM enterprise and, with the TLCM concept evolving as it was being implemented in 

practice, the structures and interactions have, and were expected to, change. However, the 

model highlights challenges that would need to be addressed if TLCM, and capability 

management, was to be realized in the form that was being proposed at the time.  

First, as mentioned above, the model does not depict the many interactions between the 

different CPGs, CMGs, programme boards, delivery teams, DLoD champions and the 

industrial partners, because including them would make the model too unclear. However, 

the effectiveness and smoothness with which these interactions take place was, and still is, 

essential for the success of the TLCM endeavour. Much of this depends on the extent to 

which the individuals involved understand their role and contribution to the TLCM 

enterprise as a whole, as this influences the extent and the way in which they share, access 

and process information and knowledge. The reserve with which TLCM was perceived 

within the defence community when the modelling exercise was carried out seemed to 

indicate that this insight was not as widely spread as may have been required. At the same 

time, as discussed in Chapter 1, the financial and political pressures on the UK MoD to 
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reform made it clear that paying lip service to the changes in management and practice 

while carrying on as before would not do. 

Second, the success of TLCM as a long-term strategy would also depend on the degree of 

trust between the organizations as well as the individuals involved both between industry 

and UK MoD as well as within UK MoD and industry sectors respectively. This would be 

of particular importance if UK MoD was to engage with industry early in the capability 

planning stages. That is to say that capability would be enhanced through effective 

interactions between the supply chain organizations (Croom & Batchelor, 1997). Trust and 

continuity between UK MoD and industrial partners would benefit if service personnel in 

key project roles were not moved to new postings every two to three years, as suggested in 

the DIS (UK MoD, 2005), Bernard Gray’s report (Gray, 2009) and the SDSR (UK MoD, 

2010a). Since the model was completed the researcher has been told in discussions that 

attempts were being made at implementing the recommendation of posting military 

personnel for two consecutive terms in some key acquisition roles.  

Third, the cross-DLoD approach to capability delivery was and is a challenge to many 

people involved in TLCM. Moving from an equipment focused approach to acquisition, to 

one that requires all the lines of development to be given equal consideration as applicable, 

requires a different way of reasoning that can be described as systems thinking or systems 

awareness which, as discussed in the earlier part of this paper, in many ways is the 

opposite of an hierarchical, linear approach which characterizes the military organization 

as a whole. It also increases the amount of information that those responsible for planning, 

management, and bringing all the DLoDs together, need to process and “keep in their 

heads” – both in UK MoD and in industry.  

Fourth, as a complex SoS, TLCM will never be finished and so the enterprise and the 

processes to manage and apply TLCM will be constantly evolving. The TLCM enterprise 

is a distributed knowledge system. Not only do the organizations and individuals involved 

need to process more interactions, they must also actively and continuously scan the 

enterprise to identify and locate new knowledge within it to inform and improve decision 

making, thereby contributing to even more interactions and feedback loops.  

Finally, TLCM has involved a change in the fundamental concepts involved in acquisition. 

The bringing together of UK MoD and industry as collaborative suppliers of capability, 

although now not implemented to the extent that was initially envisioned, has been 
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culturally challenging to those used to a more traditional customer-supplier terms. Both the 

Government/top level command and the soldier, sailor, aircrew are end-users of capability, 

but they are end users of very different levels of abstraction of capability. The 

collaborative nature of capability generation between Government and industry has both 

similarities and stark differences at these different levels. 

The enterprise mapping of TLCM reported above has indicated the complexity of the 

emerging MoD-industry relationship. As UK MoD has sought to forge longer term and 

more collaborative relationships with industry particularly in order to cut down costs, some 

of the fundamental principles of TLCM have been challenged as well. This is discussed in 

detail the next section. 

4.3 TLCM benefits and behaviours 

The findings during the modelling exercise with regard to organisational behaviours and 

attitudes were confirmed and supplemented by a workshop (held twice with different 

stakeholders) in which the benefits of TLCM to both customers and suppliers were 

identified and used as a starting point to a discussion of the behaviours needed to achieve 

them. The identified behaviours pointed towards the need for substantial changes in culture 

within the defence supply chain and advances in knowledge management.  

The first group of nine participants included members of the TLCM research and 

development community from industry and academia selected from a group of systems 

engineering practitioners and researcher from Loughborough University, BAE systems and 

Dstl. The second group was made up of five attendees at an international conference on 

through life support and costing. The participants were civilian and military operational 

staff from the supportability engineering community from UK, Germany and Singapore. 

The workshops were developed by a team that included the researcher. They were run by 

Professor Michael Henshaw and Dr Esmond Urwin. The researcher participated in the first 

workshop and analysed the results from both.  

4.3.1 Method and procedure 

Both workshops were set out into three main sections. In the first section the attendees 

were given an initial overview of TLCM. The presentation was very interactive and 

provided the background to the problem and touched on future problems and potential 

issues as well as establishing a common understanding of TLCM among the participants.  
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During the second section, a mini-Delphi technique (Cuhls; Dalkey & Helmer, 1963; 

Rowe & Wright, 2001) was used to obtain and then prioritise the stakeholder’s views. The 

mini-Delphi approach allows for discussion, assessment and reflection, making it very 

suitable for face-to-face discussions of forecasting, decision making and future trends. 

First, the participants worked individually to create lists of their perceived top three TLCM 

benefits. The individual lists were collated into a full list which was presented back to the 

participants, who were encouraged to reflect on and discuss openly the benefit descriptions 

in the list to clarify their meanings and remove any duplication.  

Working individually again, the attendees then chose and ranked their top five benefits 

from the full list. The Single Transferable Vote (STV, www.electoral-reform.org.uk) 

method was used to generate an overall ranked list of benefits. The STV is a form of 

preferential voting for multiple criteria. Preferential voting means that instead of casting a 

single vote or a single criterion, a voter provides a rank ordered list The advantage of using 

this type of voting systems is that it provides a more representative ranking of candidates 

because it takes account of voters’ ordered priorities instead of just their first choice since 

every vote has equal value and the number of ‘wasted’ votes is extremely small. 

The third section was carried out with the second workshop only. In this section, the 

participants focused on the five benefits that had received the highest overall ranking to 

examine the behaviours that would be necessary in order to make those benefits happen. It 

is the result from this final section that is of particular interest to the current research  

The workshops were conducted in three sections, where the third section discussed 

behaviours and attitudes. The full results are published in Urwin, Ahlberg Pilfold & 

Henshaw (2010). Here only the results relating to the second workshop are displayed. This 

is because the third section which discussed the behaviours needed to achieve the TLCM 

benefits, and which was of most relevance to this research, was not carried out in the first 

workshop. To provide context, the results from Sections 1 and 2 are included as well.  

4.3.2 Results 

All the participants in Workshop 2 worked in supportability engineering and had a very 

good understanding of TLCM. They consisted of three military personnel and two 

representatives from industry. Table 13 lists the TLCM benefits that the participants 

identified. Table 14 shows the five TLCM benefits that the participants ranked the highest 

http://www.electoral/
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in the STV. The behaviours that the participants felt were required to support TCLM and 

to realise the perceived benefits are detailed in the following sub-section.  

Table 13 – TLCM benefits as identified in workshop 2 (military and industry) 

Military Generated Industry Generated 

Definition of Goals Managing capability development 

Modelling for scenario effects Cost savings 

Enhanced operational effectiveness Effective contracting 

Enhanced theatre of operation (flexibility) Reduced time to marked of systems 

Increased systems availability Better risk management 

Better life cycle management Effective total cost ownership 

Manpower capacity increased Better integration of logistics support 

Better understanding of risk and uncertainty  

Better understanding of constraints and 

limitations of system 
 

 

Table 14 – Ranked list of benefits (top 5) from workshop 2 

Rank Benefit Origin 

1 Managing capability development Industry 

2 Increased systems availability Military 

2 (3) Better integration of logistics support Industry 

2 (4) Effective contracting Industry 

5 Modelling for scenario effects Industry 

 

When breaking down the list of benefits into those that were identified by representatives 

from industry and the military, respectively, it is revealed that the focus of the military is 

on the functionality and the service to provide the end effect, i.e. sustaining and facilitating 

military forces within theatre. In comparison, the academic participants in Workshop 1 

identified benefits that were mainly concerned with processes and tools. This is not 

surprising as this group was mainly drawn from the systems engineering and ergonomics 

communities. In both workshops the benefits ranked in the top five are associated with 

operational aspects. However, it is worth noting a tendency among the representatives for 

industry, at this and at other, similar workshops, to identify benefits to their customer 
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rather than to themselves, and also rank those benefits the highest. These are mainly 

benefits that require industry and government or ministry to work effectively together 

which indicates that TLCM has the potential to offer benefits for industry as well as the 

customer.  

4.3.2.1 Behaviours needed to realise and support TLCM benefits 

The participants in Workshop 2 were asked what behaviours should the members of the 

defence supply chain (customers and suppliers) demonstrate in order to achieve the 

perceived TLCM benefits mentioned above. Since TLCM was expected to provide mutual 

benefits for the stakeholders the discussion about the behaviours needed to realise the 

benefits were considered, was likely to focus on the enterprise aspects of the TLCM 

problem. 

The five areas that were identified by the participants (and that encompassed both 

suppliers and customers) were the following (in no particular order):  

 Retain knowledge better – It was recognised that TLCM required the whole supply 

chain, including industry and government, to take a long term view. The length of 

some programmes, which in some instances span decades, meant that the retention of 

knowledge was a major challenge. Industry’s perspective was that investment in 

training and skills retention requires clear long term commitment from the government 

side. However, the government’s point of view was that this reduces the ability to use 

competition as a means to gain value. 

Generally, the discussed necessary behaviours to meet this challenge are joint planning 

of skills and knowledge needs that is managed through long-term enterprise contracts 

that span the entire enterprise. This would give industry the necessary confidence to 

make significant investments in retention of skills and training.  

 Openness of long term planning – The participants in Workshop 2 felt that the 

practices currently used by the military to plan future acquisition led both the customer 

and suppliers to be dissatisfied. Generally, future acquisitions are planned by the 

military with the aid of scenarios, from which a set of requirements follows. Industry is 

then contracted against these requirements. However, as the scenarios are not shared 

with industry, industry does not fully appreciate the way in which the systems will be 

used and, therefore, does not fully understand what the customer needs and/or wants. 
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The industry representatives at the workshop expressed a strong request to be given 

earlier involvement in the planning process. This would enable industry to prepare 

better for capability development, by way of maintenance of skill sets and better 

understanding of the real requirements. 

 Availability – Availability means that a particular capability, or service, is available 

for use by the customer for an agreed percentage of the time, where that agreement 

takes account of the type of use (e.g. training, etc.). This feature was probably 

motivated, at least in part, by the move at the time towards availability contracting; for 

example, Availability Transformation: Tornado Aircraft Contract (ATTAC), could be 

perceived as a first step in TLCM. Significantly, this type of contracting reflects a shift 

towards a service based environment which is consistent with through-life concepts.  

Participants noted that contracting appropriately for availability was difficult and, in 

particular, the fact that so far contracted availability had been platform specific, 

whereas the provision of an available service could be platform independent. Having 

the ability to achieve the service using a variety of means improves availability. 

Generally, delivery of services depends on a number of organisations and relies, 

particularly, on the co-creation of value by customers and suppliers (Ng & Yip, 2009). 

This implies the need for a highly partnered environment. 

 Cooperation at all levels (commercial) – In relation to commercial matters, the 

participants in both workshops were drawn from the engineering community who felt 

that co-operation was frequently impeded by very drawn out contracting processes and 

even restrictive commercial arrangements. The TLCM environment implies the need to 

manage long-term commercial arrangements and the participants identified the need 

for those arrangements to be sufficiently flexible so that they could develop without the 

need for fundamental renegotiation and the delays and interruptions that might entail. 

 Integration (lifecycle) of organisation or partnerships – The participants expressed 

the need for integration of the various organisations involved in TLCM. This would 

lead to better cooperation between organisations and better understanding of one 

another’s policies, procedures and ways of working, which, in turn would lead to 

improved synchronisation of planning and operations. An essentially holistic approach 

would be advantageous and allow for less friction in the application of TLCM, and 
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possibly facilitate easier and effective co-working and system and service support by 

removing obstacles.  

4.3.3 Discussion 

The two workshops were conducted with a small number of stakeholders located largely in 

the middle management and ranks of the defence supply chain. The participants could be 

regarded as taken mainly from the implementers and future developers of TLCM as they 

were taken from the technical community rather than those in charge of its strategic 

direction. As such, this has provided an interesting perspective of the benefits that TLCM 

is seen to offer as well as the challenges associated with operating this business 

environment. Apart from the purely technical difficulties, there are, as noted above, also 

those associated with attitudes and behaviours, many of which are associated with 

knowledge and how it is managed.  

The international spread of the participants in Workshop 2 revealed that strategies similar 

to TLCM are being pursued by other governments as well. The degree to which individual 

nations decide to let industry assume roles and functions that have traditionally been 

carried out by the their armed forces, i.e. integrate its defence supply chain, varies but 

common to them all is that TLCM will require significant changes in organisation and 

culture in order to be successful in delivering the benefits that are seen to be beneficial to 

both the customer and the supplier alike. 

These benefits all centre on increased collaboration and, specifically, the need to share 

more information within the supply chain and for earlier engagement of industry in the 

capability planning process.  

Of particular importance were the management of skills and knowledge and the risks 

associated with this. These differ from one side of the customer-supplier divide to the 

other. For industry, the concern is associated with committing to retain or create skills that 

might not be utilised fully nor supported financially in the long term. For the government, 

long-term contractual commitments mean the risk of loss of competitiveness and reduced 

flexibility in the systems going forward. Both sides were anxious to have better knowledge 

of systems management for the future and better confidence in the costs associated with 

long term capability management. This implies that the TLCM commercial environment 

must be one in which, as much a feasible, commercial risks are shared by all actors across 

and within the supply chain. It was implied that mutual greater and earlier sharing of 
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information between customer and supplier would be essential in managing risk and 

achieving the overall objectives of TLCM. The participants recognised that changes in 

contracting arrangements and changes in culture would be needed to achieve this. Specific 

interventions would be required however what those interventions would be has yet to be 

defined. 

4.4 Conclusions 

The work presented above provides a snapshot of the challenges faced by the community 

who were implementing TLCM and trying to work in this new business environment when 

it was first adopted in earnest. The principles that TLCM is founded on are not difficult to 

grasp theoretically. However, the practical application of these principles brings a 

multitude to consequences for the organisations involved. 

The number of interactions that the individuals and teams need to handle and process 

increases dramatically as dependencies between sub-systems and component systems 

become known and need to be dealt with. The enterprise model illustrates clearly the 

intensity of the interactions between the different bodies within the UK MoD during the 

capability planning phase alone. The discussions at the workshop illustrate how the actions 

and strategy chosen by one actor within TLCM, the government or ministry, affects the 

activities and strategy adopted by another, i.e. industry and how early involvement and 

sharing of information can influence the direction chosen by both respectively. In this it 

also makes clear that the enterprise that is brought together to develop, build, deliver, 

operate, manage, maintain and dispose of a capability is a SoS in its own right and the 

capability it provides is the ability to create, deliver and use capabilities.  



124 

 
© by Sofia Ahlberg Pilfold 2016 

5 Defining knowledge and a 

conceptual framework 

This chapter describes the creation of two frameworks for this research. The first explains 

how the researcher defined knowledge in the context of working organisations. The second 

brings together all the components that the researcher had identified through reviewing 

literature, brain storming with colleagues and own experience and that influence the need 

for knowledge to be managed and how organisations seek to address those needs.  

5.1 Defining knowledge 

The researcher spent much time at the beginning of this project trying to derive or find a 

workable yet comprehensive definition of knowledge in organisations. The fact that many 

writers on the subject confuse knowledge management with information management, 

using the terms almost synonymously (Dogan et al., 2011), was a confounding factor in 

this work. During a discussion with colleagues, it was suggested that a way forward might 

be to leave aside the definition of knowledge and to discuss “knowledge products” and 

tacit knowledge instead. This lead the researcher to consider the knowledge categories that 

Blackler (1995) identified in knowledge management literature with idea of using them to 

describe the different ways in which knowledge is expressed in organisations.  

The researcher decided to test the feasibility of this approach by identifying as many 

expressions of knowledge in organisations as possible and then match them, if possible 

against Blackler’s knowledge categories. A list of knowledge outputs was generated 

during two brainstorming sessions with individuals interested in knowledge management 

in industry and academia. The researcher mapped them successfully against the knowledge 

categories as planned. She then proceeded to explore the knowledge categories using 

concept mapping. Concept maps are a graphical way of representing relationships between 

ideas, images or words (Novak & Caña, 2008). Concepts, represented by circles, ovals or 
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boxes, are linked by arrows lines that are labelled to create a hierarchical structure. Each 

phrase or idea is linked with another phrase or idea and linked back to the original concept.  

5.2 Findings 

The resulting concept map in Figure 21 illustrates the relationships between the knowledge 

types and different types of knowledge products. The green ovals contain the five 

knowledge categories: encoded, embodied, embrained, embedded and encultured. The 

labels on the arrows from the green oval labelled “5 knowledge categories” quote 

Blackler’s definition of each category. The light blue ovals list the knowledge products 

and knowledge expressions identified during the brains storming sessions. The labels on 

the arrows indicate how the knowledge products and expressions are related to the 

knowledge categories and each other.  

Work with the concept map highlighted several aspects of knowledge in organisations and 

Blackler’s categories. In themselves, the categories say nothing about how knowledge is 

managed to be acquired, learned, shared, validated, curated, disseminated or retired. 

However, it illustrates that the knowledge products and artefacts that individuals, teams 

and organisations produce are outputs from and expressions of knowledge that the creators 

of the artefacts and products have in their brains and their bodies. In his paper, Blackler 

(1995) writes that all the knowledge categories are present within organisations but that the 

emphasis is put on a different knowledge category depending on the type of business the 

organisation is in. As an example, a manufacturing company might put particular emphasis 

on embodied knowledge in the form of physical skill or embedded knowledge in an 

automated production line, while a company that creates computer software would put 

more emphasis on embrained knowledge. The main finding from the analysis is not, as 

Blacker points out, that the knowledge categories co-exist, but that they are interdependent 

on each other. Documents (encoded knowledge) and procedures (embedded knowledge) 

are formalised embrained and embodied knowledge. Encultured knowledge dictates how 

these other knowledge categories should be used and applied.  

One type of knowledge that is not included in the diagram is that of the individual or team 

knowing where to look for answers and who to ask for advice. This is the knowledge that 

Dr Johnson referred to in his familiar quote: “Knowledge is of two kinds. We know a 

subject ourselves, or we know where we can find information upon it.” (Boswell, 1791, p. 

456). Knowing where to look for and to find information is about familiarity with the 
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subject area and the social space in which the subject area is known. Although seemingly 

trivial it helps individuals in organisations to achieve tasks and get things done.  

Another type of knowledge that is not included is organisational memory. The diagram 

hints at in it “collective experience” creating and/or enforcing common “mental models” in 

the top right corner and “anecdotes/stories” in the bottom right. It received much attention 

during the 1990’s and has been defined as “information from an organization's history that 

can be brought to bear on present decisions”(Walsh & Ungson, 1991). This historical 

information is deposited in individuals’ memories, in organisational routines and 

procedures, in the way that employees perceive and approach problems, in narratives and 

stories and in knowledge artefacts. Hence, in Walsh and Ungson’s view, organisational 

memory is embrained, embodied, embedded, encultured and encoded. Other researchers 

perceive organisational memory as residing in employees’ experience and recollections of 

past problems, diagnoses and solutions (Brown, 1998; Pfeffer & Sutton, 2000, pp. 74–75) 

that individuals continually readjust to accommodate new experiences and meanings 

(Berger, 1963, p. 70; Rorty, 1991, pp. 93–110). In this perspective, organisational 

memory, retained in the form of stories rather than prepositions, is closely linked with 

organisational learning (Sims, 1999). When employees leave the organisation they take 

with them the knowledge of the experiences in which the stories are based. As stories 

evolve over time, the original meaning and its importance to the organisation is lost. 

Unless this has been captured and recorded, there is a risk that the organisation is left with 

the stories and anecdotes and the specific procedures, but not necessarily the memory that 

explains why these take the form that they do. Yet another perspective on organisational 

memory is provided by Clark (1998) who asserts that man has evolved to utilise external 

aids as a scaffold to assist us in carrying out tasks and remembering things. Likewise, in an 

organisation, remembering who knows and where a something is stored forms part of the 

scaffold.  

The interconnectedness and interdependence between the different knowledge categories 

and the knowledge expressions led the researcher to conclude that any effort to manage 

knowledge for through-life capability would have to consider all knowledge categories in 

order to be successful. Since knowledge is not only to be found in the formal design and 

project documents, but also in the physical building of components, in the solving of 

problems, the organisation of work and the coming together of teams of people spanning 

multiple skills, disciplines and organisations, managing knowledge for through life 
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capability would have to take into account not just encoded knowledge but embodied, 

embrained, embedded and encultured knowledge as well.  

As capability projects typically involve the bringing together of a range of skill sets and 

products from different organisations, they can be considered as distributed knowledge 

systems (Hayek, 1945) that span across borders of organisation, skill and subject area. In 

the light of this, the researcher wanted to explore whether and how capability owners 

consider the management of knowledge from across the confederated enterprise.  
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Figure 21 – Concept map of Blackler’s (1995) knowledge categories and their relationships to 

knowledge outputs and each other. The green boxes contain Blackler’s knowledge types while the blue 

boxes contain examples of the knowledge types. For clarity, it should be noted that the Institute for Human 

and Machine Cognition (IHMC) C-map tool used for creating this concept map uses arrows to link concepts 

when the target concept is above the source concept in the diagram and lines when the target is below the 

source.  
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5.3 Conceptual framework 

The researcher created a conceptual framework (Figure 22) for the case studies based on 

the results of the literature search in systems thinking, capability engineering, TLCM and 

knowledge management as well as conversations with subject matter experts within the 

UK MoD, industry and academia. 

 

Figure 22 – Conceptual framework – inputs and outputs 

5.3.1 Confederated enterprise characteristics 

The framework describes the confederated enterprise as a conglomerate of a number of 

government, private and public organisations and individuals involved in a web of 

interactions, similar in nature to the one described in the enterprise model in Chapter 4. 

The organisations are brought together with a common aim of delivering a capability. Each 

organisation plays different roles in the enterprise and, like the entities identified in the 

TLCM model, have a multitude of interactions with other organisations and individuals 

within it. 
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The relationships between the actors in the confederated enterprise are formally regulated 

by contract between the organisations and individuals involved, including sharing and non-

disclosure of knowledge and information such as Intellectual Property Rights (IPR), 

design, analysis and test data, and similar. Contracts may include clauses about the 

supplier having to provide specific information to the customer so that they can still 

operate and support equipment that they own, in the event of the manufacturer going 

bankrupt. There may also be formal agreements in place over the use of tools such as 

information portals, extranets, and shared groupware tools to share and bring together 

information across the confederated enterprise (Jashapara, 2010, pp. 206–208). Other 

aspects such as how information is stored and for how long are regulated through legal 

requirements and standards.  

There are also informal interactions between the actors. Non-disclosure agreements and 

the Official Secrets Act restrict the sharing of specific information and knowledge between 

the individuals. However, depending on the size of the project the commercial 

organisations within this web may interact independently with several different nodes in 

different roles in the confederated enterprise in different roles throughout a capability’s 

lifecycle. For example, a consultancy firm may have specialists working for a number of 

suppliers. They are also likely to provide services to the same and/or competing 

organisations on other projects as well. 

Service personnel may move from being capability customers involved in the procurement 

of capability to capability users. Although working within the same organisation, the roles 

carried out and the interactions with the other organisations in the confederated enterprise 

change with it. Once retired from the armed forces, these individuals may end up working 

for one of the contractors involved in the acquisition either as an employee or as a 

consultant and former colleagues may become customers. Similarly, experienced 

contractors may find themselves working with people they have encountered previously in 

a professional capacity either as competitors or partners or as representing the customer 

and a supplier.  

Depending on the capability, the capability SoS can be to seen to be one of four types 

(Dahmann et al., 2008), as discussed in the literature review. If one considers the 

confederated enterprise as a distributed knowledge system (Hayek, 1945), this 

classification seems to imply that the greater the central control of the SoS, the greater the 
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visibility of the enterprise, as in knowing the organisations involved and their 

contributions, from its control centre. By extension, this also implies that the central 

control also has visibility of where and how knowledge is created and used. Hence, the 

degree to which the individuals within the organisations that make up the confederated 

enterprise have visibility of the enterprise is influenced by the roles they have within their 

respective organisation and the role that the organisation to which they belong plays within 

the enterprise while personal relationships and networks serve expand the individuals’ 

understanding and visibility of the confederated enterprise.  

5.3.2 Organisational characteristics 

The organisations involved in the confederated enterprise contribute to different elements 

to the creation of the capability and play different roles of customer, user, supplier, system 

integrator and consultant, etc. Just as the confederated enterprise is described as a 

distributed knowledge system, so can the individual organisations that make it up be 

consider distributed knowledge systems as well (Tsoukas, 2005). Their respective staff has 

essential competences and skills in the form of different types of knowledge that come 

together to deliver the organisations’ respective contribution to the capability.  

The organisations have policies and processes to run their respective businesses, including 

managing this knowledge, and the procedures, facilities and tools needed to support them. 

In the case of knowledge management, the tools tend to be computer-based technology, 

such as collaborative management tools, communication tools (e-mail and video 

conferencing), document management systems, workflow management systems, customer 

management systems and similar (Jashapara, 2010, pp. 230–252; Newell et al., 2002, p. 

152). The policies and processes with regard to the management of knowledge are driven 

partly by legal requirements but also by the organisations’ respective perception of the 

knowledge they create and use during the course of carrying out their day to day business. 

This in turn is reflected in the procedures and tools used to support them.  

If capability management is about partnerships between organisations in order to deliver 

the capability in question, then the contributing organisations’ openness to sharing 

knowledge and information about their part in it is central business model’s success. 

Organisational culture has many definitions but may be summed up as a set of shared and 

mainly tacit assumptions and beliefs that guide interpretation and action in an organisation 

by defining appropriate behaviour for various situations (Ravasi & Schultz, 2006). 
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Organisational culture and the messages that an organisation sends out to its employees 

and customers about its values and identity may therefore an important contributing factor 

to how these partnerships operate on a day to day basis. Further, a supportive culture may 

also serve to provide “cover” for areas and issues not covered by policy, processes or 

procedures as it provides a guiding principle or template for action in situations where no 

detailed instructions exist.  

5.3.3 Controls 

The management of knowledge in organisations may be regulated by legal requirements 

and industry standards.  

5.3.4 Stakeholders 

The confederated enterprise has stakeholders with a vested interest in the success of the 

delivered capability. This includes the capability customer and end user, as well as tax 

payers and other financiers, the staff working in project teams within the different 

organisations involved, the board of directors of the different companies, and similar. The 

stake holders are important to this research as their needs dictate what information and 

knowledge is provided to the capability user as well as stipulate ultimately the resources 

available to acquire and own the capability. This in turn sets limits as to how knowledge 

management is carried out and what knowledge management encompasses.  

Thee stakeholders were analysed using Mitchell, Agle and Wood’s (1997) typology which 

defines stakeholder salience, i.e. “the degree to which managers give priority to competing 

stakeholder claims” (Mitchell et al., 1997, p. 869) based on their power, legitimacy and 

urgency. With regard to management of knowledge and sharing, these three dimensions 

may be defined as 

 Power – an organisation’s, team’s or individual’s ability to impact a project 

deliverable or capability; 

 Legitimacy – the extent to which it is appropriate for an individual, team or 

organisation to interact with a project, individual, team or organisation; and 

 Urgency – the extent to which the individual’s, team’s or organisation’s claims are 

critical or time sensitive.  



133 

 
© by Sofia Ahlberg Pilfold 2016 

The various possible combinations of these attributes give rise to seven potential 

qualitative classes of stakeholders as shown in Figure 23.  

 

Figure 23 – Mitchell, Agle and Wood’s Stakeholder Typology (1997, p. 874) 

5.3.5 Knowledge processes 

The knowledge processes are the day to day activities and behaviours that are carried out 

to manage knowledge within an organisation. They were identified through the literature 

search and include knowledge sharing (Jashapara, 2010, p. 278; Newell et al., 2002, p. 43), 

knowledge creation (Allee, 1997, p. 12; Jashapara, 2010, p. 106) or generation (Davenport 

& Prusak, 1998, pp. 52–53),knowledge capture and storage (Jashapara, 2010, pp. 219–220; 

Newell et al., 2002, pp. 153–154), knowledge retirement, knowledge evaluation 

(Jashapara, 2010, pp. 203–206; Tang, Zhao, Austin, Darlington, & Culley, 2008a)and 

knowledge application.  

5.3.6 Outputs 

There are two major out puts from the activities that are carried out by the confederated 

enterprise. The first is the capability components themselves, here defined in terms of the 

DLoDs, and knowledge in the form of Blackler’s (1995) knowledge categories. While 

some of this is explicit and therefore captured in some kind of format much of it is not 

formalised and is tacit in nature. 
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The researcher wanted to use the case studies in particular to find out how organisations in 

this context handle not only recorded knowledge but this this non-formal and non-written 

knowledge as well.  
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6 Two case studies  

6.1 Introduction 

This chapter reports the findings of the two case studies that were carried out as part of this 

research. The case studies are snapshots of a limited part of two organisations in transition 

towards capability management and describe some of the knowledge management related 

issues that this new operating paradigm brings in its wake. The events and situations 

described in the case studies took place two years ago, in some cases, even earlier. 

Obviously, the organisations and their processes, structures and technologies have moved 

on since then. However, that is not within the scope of this study and the study should in 

no way be seen as a reflection of the company and its processes today.  

The case studies are presented consecutively. Each case begins with a description of the 

organisation and the interviewees. This is followed by an account of how capability 

management has been introduced. The chapter begins with a description of the 

organisations where the case study studies were conducted and the interviewees. This is 

followed by an account of how capability management was been implemented. In the 

following sub-sections, the findings of the case studies are described. 3. 

6.2 ServiceCo 

The first case study was carried out at a major multinational public service provider from 

May to October 2011. The company, which does not wish to be identified, is called 

ServiceCo for simplicity. It employs nearly 90 000 people around the world and has both 

private, corporate and government customers.  

At the time of the case study, the company’s business was divided into six business units 

whereof four were customer facing and two were internal service units
12

, as shown in 

Figure 24 below. In addition, there were also the corporate services that handle the 

                                                 
12

 In the period since the case study was carried out, the two internal service units have been merged into one 

larger unit which responsible for the design, development, build and operation of ServiceCo’s core systems.  
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administrative tasks and duties for the business units. The service units are responsible for 

research, innovation and design and for the operation and upkeep of the company’s 

service-delivering infrastructure and core systems while the customer facing units handle 

sales, services to the domestic and international markets and operate the customer facing 

systems and services to other suppliers and providers. ServiceCo in turn also relies on the 

products and services provided by a large number of suppliers, partners and external 

technical experts.  

 

Figure 24 – ServiceCo’s Business Units 

ServiceCo operates in a field where technology has a lifecycle ranging from five years to 

thirty years. The current infrastructure dates back to the 1970s and it was originally 

planned that this infrastructure should be replaced by 2010. For various reasons, including 

economics and difficulties with the chosen technology, this has now been postponed until 

2020 or later. Consequently, ServiceCo now needs to ensure that it can secure spare parts 

for the equipment, and also make certain that it has the skills and knowledge available to 

maintain and operate it in the future.  

Part of ServiceCo’s services involves activities in other countries. These are operated by 

the International Services business unit, which at the time of the case study, was working 

in a five year partnership with another multinational company, PartnerCo, to provide this 

capability to the customers. This strategy is advantageous to both partners as PartnerCo 
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has considerable infrastructure abroad of which ServiceCo can take advantage, while 

ServiceCo, in turn, can offer PartnerCo access to its national infrastructure.  

6.2.1 Interviewees 

The interviewees in the case study were from two units only: Research, Design and 

Innovation and International Services. These two were chosen as it is the Research, Design 

and Innovation unit that handle acquisitions and specify and design systems so that other 

suppliers and providers can interface with them. The International Services unit’s work 

involves activities in other countries. PartnerCo had a representative working with the 

ServiceCo team while its operating team was located abroad.  

The interviewees included, from Research, Design and Innovation: a design lead, a 

technical manager, a capability manager, a systems architect, a platform director and a 

business continuity manager; and from International Services: an operational manager, an 

operator, a commercial manager and the partnering company’s relationship manager who 

works at ServiceCo’s site. All in all, ten interviews were conducted in the period between 

May and October 2011. They ranged in duration between 39 minutes to five hours.  

6.2.2 Organisational context 

6.2.2.1 Staff 

Many of ServiceCo’s employees have been with the company for most of their active 

careers. Out of the ten interviewees, with the exception of PartnerCo’s representative on-

site, only one had had any significant experience working for another employer and it 

seems that comparatively few employees leave the organisation once they have started 

working there. A couple of the interviewees complained a little about this, saying that 

many of the older employees in particular still had “civil service” or “non-commercial” 

attitudes and behaviours. However, when asked what this really meant and what 

characterises a “typical ServiceCo employee”, the interviewees’ answers were generally 

positive. The typical response given was that people have a sense of contributing to society 

and of doing something useful and that this feeds a commitment to the organisation: 

“I suppose the words that come to mind are dedicated […]we offer a public service and 

[…]it’s that sense of actually doing something good and making something work properly 

for people I think drives people.” 
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In return for loyalty, ServiceCo was able to offer its employees the opportunity to work in 

a range of different technical areas and roles. In particular, the interviewees who had 

joined the company as apprentices spoke of how they had moved around in the company 

and given opportunities that matched their interests and needs including flexible working 

arrangements such as working from home.  

The loyalty demonstrated by the staff towards ServiceCo and their longevity within the 

organisation means that the employees are very knowledgeable about the organisation and 

its inner workings. Using Blackler’s terminology, this creates employees with embrained 

and/or embodied knowledge in the form of competence in the organisation’s core 

activities, but also encultured knowledge relating to how things are done. It also enables 

staff to cultivate networks across the organisation and to orient themselves in relation to 

the business.  

Purely by virtue of its size and the range of products that ServiceCo produces, the 

organisation has the opportunity to offer employees a potentially challenging and 

rewarding career without having to leave the organisation. At the same time, the lack of 

experience of working for other organisations could be associated with a risk of employees 

becoming overly familiar with the organisation’s strengths and weaknesses and failure to 

accept change when needed (Bovey & Hede, 2001).  

6.2.2.2 Work environment and previous business model 

At the Research, Design and Innovation service unit, it is not uncommon for managers and 

team leaders to have their team members spread out in different parts of the country and 

many of the employees work from home at least part of the time. This, it was explained to 

the researcher, was the result of ServiceCo going through a massive rationalisation during 

last two decades of the last century when many of the company’s real estate assets were 

sold off. As a result much of the company offices have been organised into hot desk 

environments and few people have their own dedicated desk.  

The home working arrangement worked well with the resource-based business model at 

the Research, Design and Innovation service unit where employees were arranged into 

resource pools and “outsourced” to different projects as consultants contributing their 

expertise. 
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However, as the business model has changed, so has the view of team work and of 

working in physical proximity of each other and the interviewed platform director spoke of 

an initiative to co-locate staff as part of the new operating model so that staff could learn 

from each other and share experiences in order to foster innovation. Despite the popularity 

in the media and among workers to allow remote working, co-locating people provides the 

potential for learning and collaboration between and with groups of different expertise 

through what is often referred to as water cooler learning (Grebow, 2002; Waring & 

Bishop, 2010). This is opportunity-dependent informal learning that takes place at the side 

lines in the workspace which may constitute a potent vehicle for sharing knowledge, and 

maintaining organisational and occupational values (Bailey & Leland, 2006; Fayard & 

Weeks, 2007; Grebow, 2002). However, co-locating staff does not automatically lead to 

staff sharing insights and learning from each other since this informal knowledge exchange 

is dependent on a shared understanding of language and the situation, trust between co-

workers and willingness to both absorb and give useful knowledge (Waring & Bishop, 

2010). 

6.2.2.3 Definition of capability 

Since capability management was a relatively new concept within ServiceCo, and, as 

described in Chapters 1 and 3, the term capability had been surrounded by confusion when 

it was introduced within UK MoD, the author wanted to find out how well rooted the 

concept was among the ServiceCo staff who would have to deliver it. If all the 

interviewees provided similar answers, even if different from UK MoD’s definition, then 

this could be an indication that the new business model had been clearly communicated 

and understood by the affected co-workers. This would also plainly inform the author 

whether the ServiceCo and UK MoD interpreted the capability concept in the same way. If 

the interviewees gave differing or vague answers then this could indicate that the 

capability management paradigm was too new and that there was still much uncertainty as 

to its effects on people’s work and areas of responsibility. It could also indicate ambiguity 

in the way in which the capability management was being implemented.  

Although the processes to support capability management according to the new business 

model had been implemented at the time of the case study, it was clear that there was some 

ambiguity as to the definition of capability. One respondent expressed that he did not think 

that the company had got that far in arriving at a definition for capability, but added: “I 
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think it is viewed as something reusable for one or more products delivered by a 

platform… So it is a reusable service that is implemented by a platform.” Another 

interviewee described it as “a logical grouping of functions that can be reused. That’s the 

whole point.” Both these perspectives and definitions are clearly rooted in the technology 

that ServiceCo operates and they were expressed by people whose work is directly 

involved with the development of those systems. Compared to Henshaw et al’s (2011) 

capability perspectives described in Chapter 3, this definition corresponds to worldview 4, 

which describes capability as system in which: a service provider delivers specific 

business services using necessary resources (equipment, people, processes) to a recipient 

(e.g. a customer).  

Another view was expressed by a technical manager, who answered by providing 

examples of the kinds of capability that the company offers to its customers and explaining 

that capability is ServiceCo’s ability to offer those services to customers and to a certain 

availability. Although somewhat vague, this definition hints that delivering capability 

entails more than just the technical systems that are directly involved. A more 

comprehensive view was offered by an interviewed platform director:  

“ServiceCo are trying to manage reusable capabilities. Therefore a capability would be a 

technology platform, the people managing it and operating it, the process managing it, 

that underpin the management of it and the commercial documents that underpin it, for 

instance, service level agreements, contracts, designs and I’ve got something called a 

capability management plan that basically is a reference point that says: this is what the 

capability is; these are the products that use it; these are the people that manage it; these 

are the processes we use; this is our work stack, our budget; these are the stakeholders, 

etc. These are the contact points. So anything you need to know about that capability, 

which could be a platform or a series of platforms.”  

This expresses a view of capability that is more in-line with Worldview 8 of Henshaw et 

al’s (2011) categorisation which defines capability as emerging through the processes of 

interaction between individuals, groups and organisations. The broader perspective could 

be explained by the interviewee being responsible for defining the fourteen capabilities 

within his area as well as for issuing capability management plans for them before the end 

of that summer. To achieve this he would have had to consider the technical, social and 

organisational aspects of the capability components that he had to define. 
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The capability concept was known only to the Research, Design and Innovation 

community and those directly involved with research, design and innovation activities. 

One interviewee who works in operations contingency planning in this service unit but 

who had no direct involvement in these activities was completely unfamiliar with 

capability in the systems engineering sense. This was also true of the interviewees that 

worked in the customer facing business unit.  

6.2.2.4 The capability enterprise 

The capability SoS or enterprise from ServiceCo’s perspective is the company and its own 

systems that provide customer experience and which are at the main focus for the 

company’s activities. This includes equipment, systems, people, organisation and 

resources over which ServiceCo has control. At the same time, just like suppliers are 

allowed to buy capacity on ServiceCo’s infrastructure, ServiceCo is also dependent on 

other providers as well in such a way that these organisations’ equipment must be able to 

interface. To use Dahmann et al’s (2008) SoS types discussed in Chapter 2, to deliver 

capability to its customers, ServiceCo is part of a collaborative SoS, in which the 

component systems interact more or less voluntarily to fulfil agreed-upon central purposes.  

This SoS type has no central control as such. However, as one of the oldest and largest 

actors in the business, ServiceCo has historically been involved in agreeing the standards 

and has a lot of experience compared to other companies. As custodians and keepers of the 

national infrastructure they are legally obliged to guarantee a minimum level of 

availability of their services at all times. While other providers are legally entitled to buy 

capacity on ServiceCo’s core infrastructure, ServiceCo is required by law to ensure that 

their own business units do not gain an unfair advantage over external competitors. 

ServiceCo has put in place measures, including training, to ensure that they comply with 

this requirement. 

ServiceCo worked in partnership with another company, PartnerCo, to provide certain 

international services to its customers. The partnership and the capability that it delivered 

are discussed in section 6.2.8 of this chapter.  

6.2.3 Capability management at ServiceCo  

Capability management was introduced at ServiceCo at the end of 2010 to replace resource 

based management as the operating model for the Research, Design and Innovation service 
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unit. Hence, it had been in place for less than a year at the time of the study and the new 

paradigm was still in the process of being fully embedded. However, ServiceCo has been 

delivering and managing capability for its customers in a more general use of the term for 

much longer. ServiceCo provides a service to its corporate and private customers through 

the bringing together of its many systems, platforms, infrastructure, data and personnel in 

partnership, collaboration and/or competition with other service providers of different 

kinds. The services that ServiceCo delivers to the customer depends partly on the kind of 

customer in question, i.e. whether it is a domestic, government or a corporate customer, as 

well as which services ServiceCo is contracted to provide to them. In some instances, 

ServiceCo is the customer’s sole provider of services. At other times, however, the service 

to the customer is supplied by another provider who uses ServiceCo’s infrastructure to 

deliver it although this is transparent to the customer. ServiceCo may, in turn, also use 

services provided by other suppliers.  

6.2.3.1 Capability operating model 

Capability management at ServiceCo is linked with the operating model that was 

introduced at the same time and which seeks to standardise and reuse platforms, software 

and interfaces across the company’s network and services.  

 

Figure 25 – The eight principles underpinning the ServiceCo Business Model 

The operating model is described in internal literature as a process flow that drives end to 

end delivery of thoroughly tested solutions. It is based on agile design and engineering and 
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encompassed originally a total of twenty-two steps. At the time of the case study, this had 

been reduced to seven steps with several sub-steps within them. The model is built around 

eight concepts. These concepts are described in Appendix E of this thesis.  

6.2.3.2 Requirements management 

The operating model is built around a reoccurring theme, “customer experience”, which 

also features repeatedly in conversations with staff, especially those who work in the 

customer facing business units. Using agile development methodology, the customer 

experience, expressed in the form of user stories, also forms the framework around which 

work in the Research, Design and Innovation service unit is organised and managed.  

Since the company’s business is providing commercial and private customers with a 

service, customer satisfaction, for example by getting things right at the first attempt, is of 

paramount importance. To aid in this, ServiceCo has identified three experiences or 

“journeys” that customers can have in their interaction with the organisation. The first 

experience is where a customer buys an existing service or product from the company. 

This journey starts when ServiceCo understands the customer’s needs and ends when the 

need has been fulfilled and ServiceCo has collected the payment. The second type of 

journey begins with a customer experiencing difficulties in using any of ServiceCo’s 

products or services. This journey ends when the problem has been resolved and the 

customer is satisfied. The third journey type involves identifying a customer need and 

turning it into a new service or product opportunity. The journey has reached its end when 

the new product is launched and marketed and ServiceCo begins to collect revenue on it.  

The operating model for the Research, Design and Innovation service unit is primarily 

concerned with the third type of customer journey, although it supports directly and 

indirectly the first two journeys as well. A key principle for the operating model is that 

“everything is a story”, where identified customer needs can be captured in terms of user 

stories, as shown in Figure 26. User stories are used in agile software development and are 

expressed as one or two sentences in everyday language that describe functionality that a 

user requires from a system by identifying who the user is, what he/she want or needs to be 

able to do and why.  

Once a need has been identified, the associated story is decomposed into a hierarchy 

starting at high level down to task level. The decomposition of stories is detailed in 

Appendix E of this thesis. The story decomposition process begins with a “hot-house” or 
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“round table” where all stakeholders come together for two or three days to work through 

and agree what the “what” in the customer experience stories is. While the designers will 

have started this work and worked through the requirements before the “hot house” the 

benefit of these sessions is the opportunity to establish contacts and build relationships 

with the customer and other parts of the project.  

During the decomposition process, the technical details of the requirement are defined. As 

the user story is written in non-technical language, it is a tool that encourages dialogue 

between the users and the designer, thus enabling the designer to understand the 

customers’ needs more fully. The story decomposition also allows requirements to be 

traced to the business case and helps to ensure that the project or programme delivers a 

complete solution that includes technology, processes and people.  

As well as systems architects who define the changes that are required to technical 

systems, ServiceCo also has knowledge architects who define and manage the changes 

required to the social and organisational systems, including manpower, training and 

organisation.  

 

Figure 26 – User story decomposition 
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The use of user stories to capture requirements has the advantage of communicating not 

the technical detail of what the user wants but rather, what the user wants to be able to do 

and the effect that he/she wants to achieve. It is then the designers’ job to translate the 

experience that the user wants so have into functional and system requirements and, later, 

to the specific technical detail. This way the user communicates what s/he wants to achieve 

as well as give some parameters of what they have in mind for the solution but without 

going into detail. This sets the scope for what the designer needs to achieve but, if a novel 

or unexpected solution is found, also gives a context and a clear frame of reference within 

which the user and the designer can discuss alternatives.  

6.2.4 Lifecycle management  

This section describes ServiceCo’s current and historical capability SoS management at 

the time of the case study. The lifecycle management of the infrastructure was an 

exceptional case in this context and is handled separately at the end of the section.  

6.2.4.1 Equipment 

ServiceCo had two thousand different systems and four and a half thousand different 

technological interfaces according to a quality audit which was carried out about five years 

before the case study. The interviewed designer explained the number of systems by 

observing that ServiceCo is not good at shutting down platforms and functions and would 

rather keep things going until they are “completely dead”. At that point, the few customers 

that still remain on the service supported by the platform are moved to a similar service.  

An initiative to control the number of systems and standardise data and interfaces across 

the ServiceCo’s systems was launched in the mid-2000 when ServiceCo started to partition 

activities into functions. The concept had been drafted four or five years previously and 

organisational changes had been undertaken in order to get it working. Yet some of this 

work had only recently been implemented and was not yet fully embedded. The new 

operating model has introduced further central controls over the systems and interfaces 

that are developed with the aim to reuse systems, interfaces and data where possible: 

“Any design, any development, any deployment, any investment has to go through [the AC, 

Architectural Compliance] process and people don’t like how it works but what it achieves 

is really good because it means that if it’s any change, it has to go to me or one of my 

colleagues. So, suddenly, we get visibility of everything going on, which we didn’t have 
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before. Three years ago, that didn’t work. Anyone in the business could spend hundreds of 

thousands of pounds with any supplier not knowing that their colleague in the next room 

had a fully working solution. So that governance works. Yeah, it’s not very efficient. 

People will probably tell you they hate how it works, but what it achieves is good.” 

6.2.4.2 Configuration and inventory management 

It is fair to claim that ServiceCo has historically been rather poor at managing the 

configuration and inventory of their infrastructure. The examples are many: 

modernisations of assets and configuration changes during maintenance that have not been 

properly recorded, assets that were installed and either not recorded or recorded 

incorrectly, assets that were moved without records being updated and the physical 

configuration of equipment being found not to match the written records. Eventually, this 

lack of correct information led the company to make poor investment decisions.  

The commercially most significant systems are usually well supported with information 

about configuration and what they do. In general, however, as different people have 

updated design documents and records over time, these have become increasingly unclear 

and difficult to interpret: 

“Some platforms, at least, have pretty good inventories where they have thought through 

the inventory so that you can do capacity management and that kind of thing but it isn’t 

quite as good across the whole building. In the big and commercially important areas, the 

support systems help to give an overarching view of what we’ve got and what it can do 

and that kind of thing. But it is often very difficult to get hold of the summary that was put 

together when it was built and rolled out. I think it was documented and they probably 

stuck to that for as long as they thought it was important, but after that, it started to 

change so somebody made a delta of that and that delta covered probably what was in the 

first version plus the delta, but really from another angle as it is another person doing it 

and the rules for how it should be done have never been particularly strict. Instead, the 

new document will have been written in accordance with the needs they had at that time 

and then a couple of years have passed and they have done this again and much has 

changed in the environment and many deltas that have been overlaid independently of 

each other.”  
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6.2.4.3 Documentation 

Until the time of the case study Service Co had no standard template for their most 

common documents. Hence, in configuration management discussed above, even when 

records had been kept, for example design specifications, these would be inconsistent in 

content as there was no standardised process for how they should be written:  

“Because different parts of the business tend to do things in different ways so 

documentation structure is different, or can be different. It’s getting better though. […] 

What we tend to have is like local ways of working in terms of documentation.”  

As a result of the new operating model this was now being address and common 

procedures and content specification: 

“One of the things that I’m looking at doing is changing the way we do that low level 

design and try to use object orientated programming tools to build models of the network. 

So we work on actual configurations scripts within boxes and build a model around that so 

that we can then describe what we’re doing to other parts of the business via that model. 

So the OSS can see how to configure it straight away because they’ve actually got the 

configurations scripts of the boxes being produced by the model.” 

The approach that the interviewee is referring to is Model-Based Systems Engineering 

(MBSE) (Firesmith, 2010; Kalawsky, 2010; Ring & Madni, 2005; Sprinkle et al., 2009) 

which is becoming widely accepted and insofar as the model is a good representation of 

reality, it is also a good source of reliable knowledge. The approach may result in some 

practical implications, however. At least one company has experienced that, irrespective of 

contracts, the models tend to become commitments when they are shared or published and, 

given that a model is a representation of reality, and lacks some details, there are obvious 

problems that can ensue. It therefore becomes important to ensure that the organisational 

entities involved have good and trustworthy relationships when problems arise.  

The hope was that the new operating model would bring a degree of control in the plethora 

of systems, data, interfaces and formats that ServiceCo used to operate its business on a 

day to day basis. The use of Architecture Compliance would standardise interfaces while 

object based programming and model-based systems engineering would improve 

configuration management and improve the quality and the correctness of the technical 

and design information as, rather than depend on recorded descriptions of systems and 
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system changes, developers and designer could refer to the models which would reflect the 

current configuration. 

The author perceives a risk with reliance on the models for technical specifications of 

ServiceCo’s systems as, although the model can reveal the status of a system and its 

history, unless it has been detailed by someone, the model cannot reveal why the system 

has evolved the way in which it has and that is sometimes as important as the 

configuration itself. Obviously, this risk exists without the use of models since both 

instances rely on there being someone willing to capture it. However, there a temptation to 

assume that the model will provide sufficient information in itself. Where there is no 

model, there is less room to assume that all relevant information has been capture.  

6.2.5 Knowledge management policies and tools 

The management of knowledge at ServiceCo was mainly focussed on document 

management although this emphasis had shifted a little among the interviewees that were 

involved in with maintaining the current infrastructure as this problem raised challenges 

also with regard to other forms of knowledge.  

6.2.5.1 Document retention policy 

ServiceCo had a retention policy that all documents, including emails, are kept for two 

years after project completion after which they are archived. If a document is not accessed 

for twelve months after it has been archived, it is destroyed. This created an impetus for 

the document owner to update and reissue documents.  

“Specifications and details of systems you are meant to keep for the life of the system 

basically. But generally, documentation is meant to be kept for two years and no longer 

unless it’s contractual, you’re obliged to keep it for longer or for kits in the network you 

need hold on to it. So you’ve got to have reasons for it. But there is a two year retention 

policy […] If you’re faced with it now, it’s going to cause havoc certainly with core 

planning guides because we have documents that the field use and they’re guides on how 

you plan the network within the field so really specific and they’ve actually got a delete by 

date on them. […] The system will send the author of the document an email to say that 

this is coming up to your retention period. You need to go in and review this document, 

make sure it is still valid and start it up again. With the changes that have happened within 

the organisation, what’s happened is those individuals that are labelled have left! The 
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emails have been sent to dummy emails, no response, bye-bye documents. And we’ve had a 

swathe of documents disappear because of that.” 

The two year retention policy for documents prior to archiving and eventual destruction 

may have its explanation in that the technology usually goes through a refresh in regular 

intervals of two to five years. “If you’ve got any experience with the [this] industry you 

know that the vendors fundamentally have the operators on the end of a hook and that 

every three, four or five years in order to continue with the levels of support, you have to 

go through a technology refresh.” Consequently, until the recent decision was taken to 

extend the life of the current infrastructure rather than replace it as planned, the challenges 

of maintaining old technology that is no longer going to be supported by the vendor is not 

something that ServiceCo would have had to grapple with.  

The document retention policy had on occasion caused difficulties for the organisation, 

however. When it happened staff tried to piece the destroyed information back together 

again. An interviewee recalled one particular instance:  

“What we did was literally go back to everyone we could think of that was involved[with 

the project previously] and say, “Did you have a copy of it?” and I think about half of 

what we had we managed to get back even though some of these documents were donkeys 

years old. […] Others, we’ve had to say, “Do we really need them? Have they been 

used?” and others we’ve had to rewrite and piece it back together again. So auto-deleting 

documents is not a good idea.” 

6.2.5.2 Document and content management 

Each design team has an area in Microsoft SharePoint on the intranet, which is primarily a 

tool for content and document management. The team site in SharePoint was the main 

point of reference for project documentation for project members.  

6.2.5.3 Configuration management and requirements management 

Configuration management was carried out using configuration software called Salsa 

while requirements management was handled using a web based user story tool, Storm. As 

well as managing the stories, this tool is also used to manage work in the Research, Design 

and Innovation service unit as all work carried out has to be linked to a user story. The 

constraint that requirements must be entered in story format has led to some practices that 



150 

 
© by Sofia Ahlberg Pilfold 2016 

are formally incorrect as managers struggle to define tasks that may not be directly 

associated to a user requirement:  

“Of course once you’ve put a system in people will try and use it for different things that it 

wasn’t really intended for and that’s happened with Storm. So, because everything has to 

have a story, you’ll find stories for things that say, “As a delivery manager, I want four 

hours of this person’s time so that I can answer this question.” You know, you just don’t 

model behaviour in that system.” 

Storm is a kind of enterprise system that are very popular in business because of their 

perceived ability to streamline business processes across the value chain. The idea behind 

enterprise systems is to identify successful organisational practices within a particular 

industry and embed them in a software package in order to transfer them across 

organisations thus propagating “best practice” (Newell et al., 2002). However, these 

systems do not take into account that “best practice” is situational to the cultural and 

historical context of an organisation and may not be directly transferrable to another 

setting.  

6.2.5.4 Video and tele- conferencing  

Although the researcher saw several traditional meeting rooms of various sizes dotted 

around the company’s offices, the on-site facilities for video and telephone conferencing 

were more prominent. The interviewees confirmed that most meetings that they attended 

would be held in this format, albeit they would join from their desk rather at a dedicated 

meeting area. The interviewees all agreed that, although it took some time to get used to, 

they did not feel there were any disadvantages in conducting meetings in this manner 

rather than meeting in person, especially not with mature teams. ServiceCo’s personnel 

were clearly experienced and comfortable using the tele-conferencing format and the 

meetings conducted were very disciplined in that all those who attended took turns to 

speak and used the mute function on their headsets to minimise background noise to 

disturb the others.  

One advantage having meetings in this format was that the discussion tended to stick to the 

agenda rather than stray off topic. There was also no room for people in the meeting to 

break off in huddles or conduct informal meetings in the margins. This meant that the 

meetings were comparatively effective in achieving their purpose. On the other hand, there 

was little to no room for informal conversation and exchange of information that would 
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normally happen in meetings attended in person. The interviewees did not seem to think 

that the not being able to see a speaker’s body language had a negative effect on meetings 

either. However, one manager did observe that the communication between his operators 

and the software engineer tasked with supporting them had become much more intense and 

regular following a visit by the engineer to meet the team.  

Communication within teams that work remotely from each other and use email and 

teleconferencing is difficult. Newell et al. (2002) discuss how the lack of direct access to 

individuals can mean that communication by email and telephone can be ignored and not 

given the priority it requires. Their research into collaborations between universities 

working in this way describes team members at the different sites mocking other teams 

during tele-meetings by making hand gestures and writing notes that the other attendants 

cannot see.  

This does not appear to be a problem at ServiceCo. The author has identified several 

reasons for this including that the members at ServiceCo are used to meetings in this 

format and they tend “attend” the meetings from their desks so they are not meeting in 

groups around a speaker phone. This means that there is no audience to which to 

communicate disdain or frustration towards remote members at the meeting. Second, all 

the members of the group are part of the same company and therefore there is less room 

and/or need for jostling for prestige or influence. Finally, although they rarely meet, the 

team members know each other and understand each other’s roles and contributions to the 

project. There is therefore an underlying professional respect for the other members of the 

team that puts the focus on the task at hand rather than personal feelings about a particular 

individual or group of individuals.  

6.2.6 Individual knowledge behaviours 

The employees at ServiceCo adopt a number of different strategies to access, find, share 

and make sense of information and knowledge. Some of these behaviours are a response to 

corporate policies or guidelines. Others are simply different individuals’ attempts to 

quickly have to hand information and knowledge that they need to perform their tasks.  

6.2.6.1 Finding information 

The most common approach to finding information or finding out about something, after 

looking for it on the intranet and SharePoint is to ask around among colleagues. The 
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success of this strategy can be dependent on how large the individual’s network is as the 

first port of call tends to be to ask people that you already know. If they are not able to 

provide an answer then they might know someone who does and with whom they can put 

individual in contact.  

“I would use people, always. I’d phone them up and talk to them or go see them or do 

something to find out. I wouldn’t just go and surf. Wouldn’t get anywhere. It’s a lot 

quicker to talk to somebody. So that’s the way I would work… I found that it makes life 

easier for me if I talk to someone that I know that… Well one of two things either happens. 

Well three things actually: either they know and that’s great and I’m sorted, either they 

don’t know but they know someone who does and I’ll go and talk to them, or they don’t 

know but they can point me in the right direction.? So after a few phone calls I normally 

get to where I’m trying to get to.” 

“But the real source of that information is, I don’t know, how many people do I talk to 

every week? Fifty? Fifty people a week. Ten people a day. Learning stuff because there’s 

only three architects [in this area] and there’s three hundred, two hundred and fifty 

designers and developers, OK. And then there’s all our suppliers and then there’s all our 

platforms. It’s such a breadth that you have to be a sponge and you’re in the right place to 

be the sponge, so it’s people that are the source of that. I don’t, I very rarely refer to even 

[our inventory of system] that I’ve mentioned. It’s more likely I’ll get a name off someone 

and speak to them.” 

The statements above are examples of knowledge sharing in social networks, which has 

been described as one of the most significant components in an individual’s information 

environment (Cross, Parker, Prusak, & Borgatti, 2001), in particular in knowledge 

intensive work. Other sources of information are the internet, former colleagues or 

contractors in other companies in the business.  

“This industry is incestuous in that most people who, a lot of people who work for other 

companies used to work for ServiceCo. A lot of them used to work for other big [suppliers 

and customers]…I mean we talk about 10 years really of any companies involved in [this 

business area]. If you look at the English speaking now, […] then everyone is connected to 

everybody else and it’s amazing the number of people I know who work for other 

companies now who either used to work for ServiceCo or I’ve dealt with in my time at 

ServiceCo, who have now moved on and moved on and moved on. […]And they come back 
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to you because you’ll always go back to people who have been helpful to you in the past, 

won’t you? You’ll never ring someone who’s useless. You’re not going to ring them 

again.” 

Since a lot of information and knowledge is spread through word of mouth, this is also the 

way that individuals employ to get their knowledge out to others. This is done mainly to 

create awareness and to stop others from doing things that may cause problems and more 

work later on.  

“[I] stick my nose into stuff, if I’m honest, by being nosy. That’s really what I do! Just be 

nosy, work out what’s going on, go talk to people and find out what’s happening, tell them 

they need me. Tell them they can’t do that. That normally gets them involved.” 

For the managers, a lot of the knowledge sharing activities are aimed at their team 

members: 

“I’ve documented effectively the governance for how to manage. In terms of the specific 

knowledge I have and experience I have, I just impart that whenever I touch points with 

people in my team who are at a crucial stage in their feasibility study or running through a 

business case. My modus operandi really is I will produce a template for them and say, ‘If 

you want to write a business case, here’s a template for you or if you want to do a 

feasibility study or a plan, here is template, here’s one I did earlier.’” 

6.2.6.2 Managing information 

As well as creating their own routes for finding information, employees develop their own 

approaches to managing the information that they need to perform their jobs. With 

capability management in particular, people need keep view of a lot of information about 

interacting components, systems and factors. At the time of the case study, ServiceCo did 

not have or prescribe a tool for doing this. The capability director had created an enterprise 

programme using PowerPoint and with links to relevant documents and spread sheets that 

his team members populate on a regular basis. The interviewed systems architect immerses 

himself into the problem when trying to resolve it, in order to understand the connections. 

He uses a mindmap to keep track of things that he learns and needs to be able to recall later 

on.  

“I use a mind mapping software tool on my PC. So stuff that I can’t, that I’m unlikely to 

remember in enough detail in a few months’ time, goes on the mindmap. And other people 
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do similar things but I’ve only seen one or two that use it in the same way and it’s big 

investment because it often drives you to think, ‘Oh, I must write that down!’, so I figure, 

‘But actually do you need to know that? What’s the likelihood?’ There is so often and I’ll 

think, ‘OK someone asked me about that tool. Ah yes!’ And I can make the association 

immediately because I’m building on stuff that I learned six months ago so I think actually, 

that’s why I keep doing it. Although it’s an investment, it pays off always.” 

The other interviewees did not have any of their own strategies to try to handle vast and 

varied amounts of information. This could be because capability management was still 

quite new and had not really come to “hit” them yet. Alternatively, it could be that the way 

that ServiceCo has implemented capability management, it is only people with an 

overarching responsibility or that are working at the interfaces, where different capabilities 

interact that need to be able to keep all this information in mind.  

6.2.6.3 Managing documents 

Many of ServiceCo’s employees, particularly in the Research, Design and Development 

service unit, appear to work around the two year retention policy for documents. The 

policy may be less of an issue for the customer facing business units as they, in many 

ways, work to shorter time frames. One of the interviewees in the International Services 

business unit comments that technology changes so quickly that there would not be a point 

to retaining information for longer. Another interviewee points out that things like work 

procedures, instructions and processes are reviewed every year and therefore would not 

fall under that rule and contracts are kept for as long as they are in force.  

The interviewees in the Research, Design and Innovation service unit worked around the 

rules.  

“We have a retention policy which, if I’m honest, to a large extent we ignore. Documents 

are meant to be kept for two years or the life of the product, depending upon the project. 

Emails are kept for two years. My email archive goes back to 1996 and I use it.” 

“Fortunately, most people keep their own local copy as opposed to SharePoint. But I 

actually do think it’s a problem. Particularly for those of us who have to sustain old 

platforms. For instance, on the [old platform] we’ve got something like 200 planning 

guides.” 



155 

 
© by Sofia Ahlberg Pilfold 2016 

Many people kept their own copies of documents that they had created and/or used 

regularly. One interviewee mentioned a team member who has a print out of a design 

specification because he refers to it regularly and the paper copy enables him to highlight, 

make comments and find important or often used paragraphs and sections quickly.  

6.2.7 Corporate strategies to maintain knowledge 

6.2.7.1 Culture 

ServiceCo is an organisation with a strong corporate ethos. At all the company’s sites that 

the researcher visited, near the entrance was a sign listing the organisations corporate 

values that all employees were urged to work and live by. These included (paraphrased) 

values such as honesty, motivation, trustworthiness, helpfulness and caring. When asked 

about challenges associated with finding needed knowledge, all the interviewees 

commented on the general helpfulness of the people working within the organisation and 

several of them referred to these corporate values when doing so.  

Researcher concluded that ServiceCo had managed to create a corporate culture that not 

only spoke of such values and behaviour but also managed to implement them as well.  

6.2.7.2 Business continuation planning 

Two or three years before the case study, ServiceCo had undergone a substantial 

rationalisation and reorganisation. The number of employees had been reduced but there 

had been no forced redundancies. Instead the reductions had been handled either through 

retirement or through voluntary redundancies and there was still pressure to keep the 

organisation as lean as possible. The situation that the organisation had reached was now 

causing a knowledge gap that some of the interviewees were trying to manage, in 

particular, a couple of the interviewees hinted, since in the drive to reduce staff numbers, 

people had been given redundancy packages with little thought given to their skill set. 

At the same time, as most of ServiceCo’s technology has a comparatively short lifecycle of 

about five years, the need to invest long term in existing technology was not a top priority 

for the company’s management. The decision to keep the existing infrastructure for a 

further ten or more years, led to the creation of a project tasked with maintaining it and 

keeping it going. The difference in focus and timescales compared to other projects within 
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ServiceCo meant that the project team responsible were faced with problems that they felt 

that ServiceCo had little experience in handling and therefore did not fully appreciate. 

Investment in new technology involves knowledge gain as designers and other staff learn 

how to design it and build it. Hence, the learning is seen as gaining the organisation 

something of value as it enables them to invest in, build and look after something new. 

With existing technology, the knowledge about how to run it, how to build and maintain it 

is already in the organisation and it can be difficult to argue convincingly for investment in 

something that is perceived to exist. However, the issue here is who the knower(s) is in 

terms of number and age since unless the knower’s knowledge is disseminated and shared 

with others, it is likely to will die out or be forgotten: 

“The example that I’m thinking of is to do with a small [device] that we use in remote 

areas. There are only a number of people in the business that actually know about it. The 

business only has one programmer for it. Because it’s an in-house piece of kit, we write 

the code for it. There is only one individual that knows how to write it. If he goes under a 

bus, we are really in the schtuck. There is only one other person that might stand a chance 

of picking it up and that’s where I can see it happen. It didn’t use to be like that. There 

used to be several people but they keep cutting people back and they’ve got to the point 

now where they are in danger of, you know, causing themselves serious pain.”  

The director and technical and capability managers are trying to manage the knowledge 

gap through identification of skills and knowledge that is scarce within the organisation, 

together with succession and business continuation planning. ServiceCo’s managers are 

responsible for writing and maintaining succession plans, as part of business continuation 

planning, but making sure these plans actually are enacted, appears to have been 

inconsistent:  

“For those people who do have [critical skills], then the expectation is that their line 

managers will draw up a succession plan for those people for standard continuity 

management and in the event that they were taken ill for a length of time, run over by a 

bus, or decide to leave the company, and we’re not making so much progresses on this. A, 

you’ve got to find a successor which is difficult, but B, you’ve actually got to capture and 

document the knowledge in preparation for doing some succession planning and training 

and shadowing or formal training. And it’s that second step we haven’t taken just yet 

because… I think we have been hiding behind the fact that we can’t find a successor.” 
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At the time of the case study, there was a moratorium on recruitment. It had been in place 

for a couple of years and the interviewees saw no reason why it would be lifted any time in 

the near future. This restriction impacted the degree to which managers could maintain 

business continuity and the extent to which employees were able to learn each other’s 

skills. An interviewed business continuation manager described the problem:  

“Continuity Planning requires the identification of Critical Activities and the knowledge 

and skills required to fulfil the function. Thus one of the dependencies identified in our 

Continuity Plan is the ‘Single Point Of Knowledge’ (SPOK). It represents the human 

component that equates to the Single Point Of Failure, (SPOF), i.e. that person or persons 

that poses the critical Knowledge and/or Skills. The decision point as to whether there is a 

SPOK depends on an understanding of the minimum number of such people required to 

ensure Continuity of the Critical Activity. These people are recorded on the Critical 

People’s List and contingency arrangements identified to address their unplanned non-

availability. Where the available number falls below the number reasonably expected to be 

available on an ongoing basis, the critical mass (number) has been breached and there is 

a declarable risk. Long before this happens however, Continuity Planning requires 

mitigation action to reduce the risk of the Critical Mass being reached. This is resource 

planning and includes action to secure retention and/or recruitment and training, all of 

which takes time.” 

The situation with staff numbers falling below the critical mass that the business 

continuation manager described above appeared to be a recognised concern that had 

recently been experienced by two other interviewees. One was the capability manager who 

noted: 

“We’ve got to a point now where there is probably just less than the right amount of 

people. Yes, less than the people required to kind of keep our network ticking over and 

keep the design and development work, keep them being done.”  

His colleague, the technical manager, commented: 

“You get to the situation where you … just have one person doing one job, which we did 

have, and that individual got moved and it caused an awful lot of anger because it was 

like, ‘Why can’t we have this now?’ ‘Because you moved him! He’s doing something 

else!’” 
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Part of this problem that the design manager experienced is that, even if an individual is 

still in the organisation, it is very difficult for a team leader to be able to use a team 

member’s time and expertise, when they have moved to another job.  

“Once we cut back on resources we either release [people] or we redeploy them into new 

area. Either way, they’re lost to us. […] Freeing them up to come back to do some work or 

to participate as reservists, we just don’t seem to be able to do it at the moment because of 

conflicting priorities and we’ve got no real mechanism for doing it. It all boils down to 

business priorities, doesn’t it?” 

The competition over resources and who gets them depends on how highly a project is 

prioritised, or perhaps, the extent to which a manager or director is able to argue their case, 

emphasising that conflict management is an essential skill for mangers and team leaders in 

“lean” organisations.  

6.2.7.3 Training 

Just as recruitment had been reduced to lower costs, so had, it appeared investment in 

training although the picture given in the interviews was conflicting. One interviewee in 

Research, Development and Innovation talked about the formal routes to training that 

existed within the company including apprenticeships and schemes that enabled employees 

to gain post graduate qualifications but commented that most of the money seems to have 

dried up for those types of schemes. There had been a person in his unit who had been 

funded to do the first year of an MBA. After that, the money had run out and the person 

ended up financing it themselves. The interviewee’s experience was that any training given 

to up-skill an employee occurred directly on the back of a project that financed it. If this 

had not been worked into a project cost, the training did not happen.  

The situation was slightly different in the capability manager’s area in where a couple of 

people were going through an accreditation programme. He commented, “I know how 

much I benefitted from going on training in the past both from the motivation perspective, 

because it feels as if you are still developing but also from a skills perspective.” He was 

also trying to arrange training or skills development outside of that as well. He had two 

teams who worked with two very different tasks working for him and was trying to get 

them to learn each other’s skills.  
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In the International Services business unit, the operations manager saw it as his role to 

bring in and train good people for the business. He had had several apprentices in his team 

and wanted to take on an additional two but found that he was not allowed to. Many of 

them had moved on to other roles within the organisation. Of the current members of the 

team, several were on development programs. 

“I got eleven people that work for me and the top three, three of the top five, have got 

mentors. Different mentors within the business which give a different perspective from 

what I can, to what they do. And then two of them are on what’s called Future Leaders, 

which ServiceCo do to identify managers with potential in the very medium or short, 

medium term. So they go through a behavioural test to see if they’ve got that potential. It’s 

not just aptitude. It’s ambition and, etc., etc., etc. So there’s two on that. There’s three on, 

they’ve got the mentors and they’ve all been, well, six of them have been through a 

leadership launch programme as well. I think eight of them went on a customer service 

course. It’s not degree level or anything but it’s continuing their development all the 

time.” 

It is obvious that much of how the employees are enabled to develop depends on their 

manager.  

“What I’ve always tried to do is get apprentices in. …But in the recruitment process, I’ve 

always recruited people or tried to recruit people that I thought were, had that thirst for 

knowledge. So, hence, I think there are six apprentices that started four years ago and 

none of them were on this team. They were elsewhere in the building but as vacancies 

became available, we started picking them up and they wanted to come because they knew 

what it was like in the team. They knew they were appreciated and they had opportunities 

for development” 

6.2.7.4 Transition Centre 

A couple of interviewees mentioned the Transition Centre, which is where people go when 

the organisation, either through reorganisation or downsizing, no longer has a role for them 

to fill. 

“A lot of the way the business works is by understanding how the business works and the 

interactions within, between individuals and if you’ve got someone who’s got ten, fifteen 

years’ experience in the business and has got all those contacts, you don’t want them 
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disappearing really. You’d do better to train them and I think there’s a recognition that the 

company’s got and that’s what it’s trying to do, which is why we’ve got the, it’s called the 

Transition Centre. So when roles come to end, people aren’t just dismissed, they’re sent to 

the transition centre and find a new role in the business. If that means retraining them then 

we retrain for it.” 

Another interviewee had a more mixed view of the transition centre and said that money 

available for up-skilling had been heavily reduced.  

“It’s like a consultants’ bench, within the company. It’s known as ‘the bench’. ‘They’ve 

been benched’… They’re still employed but there is no part of the organisation that has 

any need for them to do any work. While you are on the bench you have access to a certain 

up-skilling programme in areas that are deemed to be deficiency areas. When they started 

with this thing there was money around so that you could change career direction and be 

trained to something more suitable, but I think that has pretty much been stopped.” 

The interviewee knew of people who were on “the bench” and had heard some of their 

efforts to find a suitable role:  

“The jobs that turn up at the moment are often worded in the way they are in order to fill 

units that they had probably first intended to allocate to off-shore consultants, so it is not 

always long-term roles that can lead to something so there is a risk that the bench 

becomes a bad cycle. … Everyone has limited head count, so something big has to happen 

for opportunities to open up in projects to take these people on.”  

The success of something like the Transition Centre depends greatly on the degree to 

which the organisation really can offer an employee a new role and as well as give him or 

her a realistic chance to be able to do it. However, as a business, ServiceCo, must also 

deliver a profit to its shareholders and cannot offer training just for the sake of it.  

6.2.7.5 Succession planning 

There are two basic ways in which an organisation can increase its knowledge base. The 

first is to bring in new technology and to give the staff training on how to use it. The 

second is to make sure that the knowledge that exists in the organisation does not get lost. 

The latter is the aim of succession planning.  

Succession planning has been mentioned earlier in this chapter and is the process of 

identifying people in an organisation with the potential to fill essential business roles in the 
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future and developing them to enable them to perform those them. Usually the roles tend 

to be in senior leadership but in the context of this case study, it refers to roles with any 

skill or knowledge set that is essential to ServiceCo’s business. ServiceCo had 

programmes for developing people with potential into leadership roles, but had less in 

place with regard to other, more technical and operational roles.  

Succession was an area of great concern at the time of the case study, particularly in the 

Research, Design and Innovation service unit, as people had not paid much attention to it 

in the past. With the decision to carry on using the existing infrastructure and with an 

ageing work force the realisation had come to some that plans had to be put in place for 

how to secure the knowledge and skills necessary to be able to maintain, manage and 

operate the infrastructure in the future:  

“I think it’s been a growing realisation. It didn’t matter so much when we were moving 

from [the old to the new infrastructure]. But now it’s really coming home to roost. […] 

With 2020, you can just about imagine that the people who are here at the moment might 

be here until 2015 and maybe you can manage with less or maybe you can get some people 

to stay with golden handshakes but after that is way beyond retirement for a lot of 

people.” 

The problem may be even more urgent than ten years in the future. The operations 

manager in International Services commented: 

“I don’t think we’ve got a strategy. We keep asking the question, because the age profile of 

the company is still very top heavy and there’s pension changes in March 2012, where it 

makes a slight difference to people who’ve been on a long time […] There are a lot of 

people who are going to go and we’ve asked the question and I think the answer is that, 

we’ll see when it happens. We’ve never failed yet. In the bigger picture, we’ve never had a 

catastrophic failure because of a loss of knowledge. If you like, the people on the ground 

floor have managed to rescue it before, let’s hope they’ll rescue it again.” 

Put bluntly, this plan is a little like Russian roulette: as nothing bad had happened yet, the 

company kept up this practice even if it was potentially risky.  

The capability director in the Research, Design and Innovation service unit had started a 

‘scarce skills list’ together with the Human Resources department in order to identify the 

areas of most concern and work had started to create the succession plans. Succession 

planning is closely linked to business continuation planning since, amongst other things, it 
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ensures that there are contingency plans in place to enable the organisation to reconfigure 

itself should an individual with this kind of essential skill leave the company or be taken ill 

unexpectedly. The capability director could see a need to do address similar issues in the 

emerging technology areas as well, as skills and knowledge were in some cases held by 

only one individual there. He argued that there should be a succession plan for every 

person with a skill that is critical to the business.  

Once succession plans have been created, implementing them will not be without 

difficulty. Part of the problem with succession and business continuation planning is that 

they rely on there being enough slack in the organisational system to allow individuals to 

learn how to perform new roles.  

“It would be good to be able to identify a pool of reservists. It would be good to engage 

those reservists from time to time in refreshing their knowledge so that they can take over 

but you’ve got to gain agreement from their current line management to release them to do 

shadowing and training and then, if they’re ever needed to be called into action, you’ve 

got to have a rapid deployment process that’s agreed and relative priorities that is agreed. 

And I don’t think we’ve got agreement on either of those two. So my boss has been given 

me a hard time to get a succession plan I need to be able to pull on the resources from 

people working on your new technologies to act as successors and reservists.’ He says, 

‘Oh no, we can’t be doing that!’ So he now understands the dilemma that we have. It’s 

quite difficult.” 

As mentioned by the capability manager quoted earlier, the business was understaffed at 

the time. However, the situation described highlights the need for slack in the organisation 

(Lawson, 2001) in order to create resilience as well as flexibility.  

The operational manager in International Services implied that part of the problem with 

succession planning was that because ServiceCo is so big, it was difficult to make 

decisions that would have such widespread effect on the entire company: 

“Succession planning. I’ve put a document into my manager saying this is what the risks 

are, but it all comes back to, when you say ‘ServiceCo’, who is ‘ServiceCo’? When you’re 

a team member, you’re never making any decisions. It’s always your team manager who is 

making the decisions. But sometimes you recognise that actually, you manager hasn’t got 

any power either. So it must be the person above that .So, I’m their manager, so the person 

above that is my manager. My manager tends to agree with me and we’re fighting the 
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people above us […] ServiceCo’ is always a layer above you or above that. Decision 

making is always a layer above you.” 

The interviewee observed that he could only influence that which was local to him. As the 

members of his staff got promoted or move on to other roles within the company, he 

wanted to see a steady intake of new apprentices to fill in the gaps.  

6.2.7.6 Sustaining old knowledge 

In the Research, Design and Innovation service unit, working on the project to sustain the 

old infrastructure had raised awareness of the issue among operational managers and 

individuals in line management roles. Hence, as mentioned earlier, the interviewed design 

manager wanted to implement job-shadowing to spread the knowledge base within his 

team and the interviewed capability manager had plans to train the two teams working for 

him so that they could perform each other’s tasks. This was partly due to wanting to 

develop his employees, but the main impetus was wanting to increase the number of 

people who could perform particular tasks, thereby making the organisation less 

vulnerable in the future: 

“Being involved in the sustain work has brought a lot of that to my attention. So the two 

areas that are within my team are completely different and so I’m trying to get kind of one 

working on the other and vice versa, basically. What I’m trying to work towards is 

ultimately just having a shared work stack for both of the platforms and people being able 

to dip in and out. That’s what I aim for. I’m kind of appreciative that all these problems 

we’re talk about with knowledge retention, skills availability are really going to come, 

unless I move into another part of the business, are going to come and be my problem in 

about ten or fifteen years so I’m fairly keen to push it along as well as we can. Look, I 

mean, I think that is our biggest exposure at the moment. Vendors are always going to be 

happy to help you with upgrades and things like that, but skills and knowledge is going to 

be a different one, a difficult one to crack, I think.” 

Perhaps by getting the succession planning and business continuation planning in place, it 

would create the potential for more consistent and deliberate development and training 

plans for employees overall. This could play a role in motivating staff.  

A strong capability through-life perspective of ServiceCo’s services and products that 

considers organisational and process as well as technical aspects of the capability would 
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bring succession planning and business continuation planning into focus. This seemed to 

be happening at the moment, but it appeared to be more of a consequence of having to 

sustain ageing equipment rather than as a something that had come to the fore through the 

application of through life capability management principles. It may be that ServiceCo was 

still too much in the early phases of capability management so that, as issues surfaced, they 

seemed to do so ad hoc and not as an expected consequence of the business model. In a 

longer perspective it may be that what appeared to be quite random at the time, will take a 

rather more organised form. 

6.2.7.7 Communities of practice 

The Research, Design and Innovation support unit have active communities of practice 

which try to inform employees of things such as developments and best practice in an area 

or innovations in a particular field. The communities are divided roughly along the same 

lines as the previous resource pools. They run web-based seminars that are open to all 

interested employees. None of the interviewees were active as members of a community of 

practice, but most had sat in on a seminar or two. The seminars did not give any greater 

detail of knowledge but were described as useful in providing a general orientation in a 

new area or a name to contact, if you needed to find out more. 

If this approach is unsuccessful, the internal web-based people directory lists everybody 

that ServiceCo employs. It has a powerful search tool that is used by several of the 

interviewees to locate people that they can contact for advice, guidance or information and, 

generally, it works. All the interviewees stressed that people within ServiceCo are helpful 

and will assist, if they can. It is strongly encouraged by the company and ‘helpfulness’ 

both to customers and colleagues is one of ServiceCo’s five expressed corporate values.  

6.2.8 External partnership to deliver capability 

Parts of ServiceCo’s services involve activities in other countries. These are operated by 

the International Services business unit, which at the time of the case study, was working 

in a five year partnership with another multinational company, PartnerCo, to provide this 

capability to the customers. This strategy is advantageous to both partners as PartnerCo 

has considerable infrastructure abroad of which ServiceCo can take advantage, while 

ServiceCo, in turn, can offer PartnerCo access to its national infrastructure. Hence, the 
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partnership enables both organisations to provide improved services to their customers 

while reducing the need for investments.  

ServiceCo has installations and teams abroad which are involved in providing the service, 

however, everything that goes beyond these installations are handled by PartnerCo. 

ServiceCo has two control centres for the service located in the UK. The author visited the 

main operating team for the strategic partnership with PartnerCo. PartnerCo had a 

representative working with the ServiceCo team while its operating team was located 

overseas and in a different time zone, to the ServiceCo team.  

The partnership agreement had been running for two and a half years at the time the case 

study was carried out. PartnerCo had a representative working on ServiceCo’s premises 

with the aim of remaining there until the end of the agreement period. At the time of the 

case study, the representative had been working there for five months. The purpose of his 

presence was to improve the performance of the project as a whole and to improve the 

working relationship between the two organisations. Prior to his arrival, PartnerCo 

supported ServiceCo through sales and customer service representatives who have dealt 

with the commercial aspects and a customer relationships manager who has handled 

operational and technical issues. Two PartnerCo employees had worked at ServiceCo’s 

premises for one or two months over the first two year of the agreement. During the 

periods between these visits, everything was handled through telephone calls and emails.  

6.2.8.1 Common process  

ServiceCo and PartnerCo have together developed a common process for dealing with 

faults and problems, including who to contact and what to do. This process is detailed for 

the ServiceCo team in a document called the PartnerCo Handbook which contains 

information such as Service Level Agreements (SLAs), contact details of key project 

members in PartnerCo and ServiceCo’s procedures for handling various situations and 

problems that may occur during the day to day running of the contract.  

The handbook is reviewed every one or two months. One of interviewees notes that it is 

helpful to have PartnerCo’s representative onsite for those discussions because he can see 

what ServiceCo are focussing on and provide an immediate response as to if and how 

things can be changed from PartnerCo’s perspective. At other times, these discussions 

provide an opportunity to identify needs to share knowledge: “ServiceCo can ask that next 

time [the PartnerCo’s representative] gets one [of a particular kind of fault] to let them 
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know so that they can see how he does it, they can see can what systems he is using and it 

is just much better overall.” Previously, discussions and decisions for changes in process 

and procedures would have been handled through “long telephone calls that would not 

necessarily have been very beneficial”. 

6.2.8.2 Communication and sharing of information 

The partnership is a challenge for both companies involved, since, as one interviewee said, 

“Neither company has worked like this before so it’s learning from both sides.” He 

described how the sharing of information “could be better as, I guess, with all things, but 

it’s improving daily”. The presence of PartnerCo’s representative on-site as well as daily 

telephone calls and the instigation six months previously of regular incident reports were 

important factors to the improvements. The daily telephone calls allowed ServiceCo to go 

through any problems that they had noticed in delivering the joint service. They also gave 

PartnerCo an opportunity to warn of any changes or potential problems that may affect 

performance. In the incident reports, ServiceCo detailed the number of faults reported over 

a thirty or sixty day period, what the respective problems were and what ServiceCo would 

like to have happened instead. They provided a longer term perspective compared to the 

daily telephone calls and helped identify problem trends or on-going problems that had not 

been fully resolved. PartnerCo were given a certain amount of time to reply to the incident 

report and to explain why the faults occurred, how they haad been fixed and how 

PartnerCo would mitigate if they happened again and/or prevent them from happening 

again.  

The incident report and the associated reply enabled information to be exchanged that 

would not have been otherwise. An operator at the interface between ServiceCo and 

PartnerCo’s systems commented:  

“[PartnerCo’s] replies are very useful because it forces them to look a little deeper into 

why a problem has occurred rather than just implementing changes and gives me and my 

colleagues a better understanding of what has actually happened when we’ve had the 

same fault reported repeatedly over a month. It may be that it is not [PartnerCo’s] fault 

but another [supplier] that is having problems, but on a daily basis, all we see is 

[PartnerCo’s] reply saying that they have rerouted and can I retest or retest again.”  

In addition to the incident report, the ServiceCo and PartnerCo teams hold monthly 

proactive telephone conferences and quarterly visits by the customer relationship manager. 
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The proactive telephone conference tried to identify potential problems before they 

happened. The developer responsible for ServiceCo’s systems that were involved in 

delivering the capability will usually sit in on these meeting although he commented that it 

is rare that he has reason to get involved in the discussion. However, he was able to 

provide information and advice on the use and restrictions of the technology and tools 

within his area of responsibility. It also made him aware of any change requests that may 

have been submitted and their background. During her visits to ServiceCo, PartnerCo’s 

customer relationships manager acted as an interface between ServiceCo’s and 

PartnerCo’s team by ensuring that work was running smoothly and to sorting out any 

problems.  

For PartnerCo’s representative on-site and the team back at PartnerCo’s offices, the 

partnership had meant having to learn about the British work culture and how to handle 

ServiceCo’s expectations of the service that PartnerCo supply. This included becoming 

more proactive in how problems were handled and to gather information and anticipate the 

issues that may arise and how to solve them. PartnerCo’s representative described how he 

had learned that, should a problem in operations arise, it was better that he informed 

ServiceCo about it rather than having ServiceCo report it to him. It was apparent that this 

particular matter had been a problem. ServiceCo operator said during an interview: There’s 

still a lot they could tell us. I think the whole attitude is still, unfortunately, that if we don’t 

raise it with them they won’t come back with it. We have to ask them if they’ve had faults. 

They wouldn’t say anything themselves… It should be their job to raise the incident report, 

technically. They should say, ‘We’ve seen five tickets here, I’ll raise this with you.’ It’s the 

other way around and it shouldn’t necessarily be like that.”  

The ServiceCo operator believes that this was a cultural as well as commercial issue and 

PartnerCo’s representative brought up several examples where he, being in minority on 

ServiceCo’s site, had had to learn and adapt his behaviour. For example, he observed that 

the employees at ServiceCo in the UK were more task-focused at work than people in his 

home country were and did not take as many or as long breaks. On the other hand, that 

meant that they finished earlier and could go home at the end of their shifts.  
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6.2.8.3 Relationship between the external partnership and the rest of 

ServiceCo 

It is not only the team directly working with PartnerCo that had to learn new ways of 

working. One interviewee told of how, all too often, people from different parts of 

ServiceCo did not understand that a partnership agreement is different to a traditional 

customer-supplier relationship as partnerships imply that the parties are each other’s 

customers as well as suppliers. Hence the benefit has to be mutual for both partners: 

“[PartnerCo] is [ServiceCo’s] main suppliers and there are people within [ServiceCo] 

that think we should be beating them around the head 24/7. I don’t think that would work. 

I don’t take that stance. It’s a bit of give and take. And that element of trust takes the 

relationship forward […] With [PartnerCo] we do not have another choice and we are 

going to have to deal with these people. And they are not always going to say yes to 

everything that we ask. And if you can just chip away and keep things moving forward that 

helps me. What gets me really annoyed is when somebody comes in and undermines some 

good work that I or someone on my team has done. We are moving something forward and 

I know it might not be as fast as somebody wants it doing but it’s moving forward and it is 

showing results and they come in and say something inappropriate or contradictory to 

what was previously said, or they threaten [PartnerCo] with something, saying, “If you 

don’t do something by tomorrow, we are going to do this” […]… and I have to recreate 

that relationship again. I have to get that trust back. […] It happens quite regularly, 

unfortunately. A lot of the time it’s my superiors and peers in different parts of the 

organisation.” 

These comments suggest that staffing in capability partnerships has to be considered 

carefully to avoid too many changes and too often. Although regulated by contracts and 

agreements, partnerships are run and operated through relationships, trust and project 

specific routines and behaviours that have developed and evolved historically and that are 

likely to not be known in the wider organisation.  

6.2.8.4 Trust and learning 

As the partnership agreement had progressed and with the arrival of PartnerCo’s 

representative the teams involved in the two companies had started to work closer 

together. A ServiceCo employee described in an interview the relationship with PartnerCo 

with the words: “As time progresses, it’s almost like another part of ServiceCo, it feels 
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like.” Another interviewee with management responsibilities thought that over the 

previous two and a half years his team and the corresponding team at PartnerCo had 

“almost become one”. Each member of his team had an opposite number in PartnerCo’s 

team that they dealt with, but if that person was not available, they would speak to other 

team members as well. The interviewee’s boss would speak to his contact’s boss, but the 

interviewee points out it was important that he knew what has been said between the 

bosses so that he did not undermine what his boss has already said.  

He also told of how the PartnerCo representative and customer relationship manager, 

ServiceCo’s operations manager and commercial manager had travelled to ServiceCo’s 

office in Italy to resolve a problem that they had been having for twelve months. The 

Italian subsidiary denied that it was a problem but through the PartnerCo’s customer 

relationship manager’s knowledge of Italian and of ServiceCo’s network, they were able to 

resolve the problem within hours. The interviewee described this as an example of the 

unique relationship between ServiceCo and PartnerCo and cross-company cooperation. 

All the interviewees from ServiceCo and PartnerCo’s representative expressed that they 

felt that the partners trusted them and the information they gave, although there were 

restrictions as to what information could be shared. This was respected by both companies 

and all expressed a sense of honesty in the partners’ day to day dealings with each other. 

However, sometimes sensitive information did get divulged during the everyday running 

of operations. One interviewee said that the arrival of PartnerCo’s representative on site 

had led to a change in the communication between team members since everyone worked 

in an open plan office environment and communication had become somewhat more 

guarded. On the other hand, there had to be an element of trust between the two 

organisations and their team members: 

“With [PartnerCo] who are a supplier, but they are also our customer, then we consider 

them to be part of [ServiceCo’s] solution for our customers so we exchange loads of 

information. Probably loads of information that we shouldn’t really exchange in terms of 

the contract but at [operational] level, we both recognise the value of doing that.” 

The balance in this context revolves around integrity of the individuals involved in 

operating the partnership. In this aspect they had to behave in a similar way to professional 

consultants who learn a lot about the organisation they are contracted to and to balance 

their interests with that of their employer as well as their own conscience.  
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6.2.9 Stakeholders 

Taking a management of knowledge perspective, the researcher carried out a stakeholder 

analysis of ServiceCo and the capability enterprise using Mitchell, Agle and Wood’s 

salience model (1997). This section describes only the identified major stakeholders. The 

full analysis can be found in Appendix E of this thesis 

Dormant stakeholders – Dormant stakeholders have power to impose their will on an 

organisation but do not have a legitimate relationship or urgent claim. For ServiceCo, this 

may be an external consultant, partner company employee or a disgruntled former or 

present employee who may choose to exercise power by spreading commercially sensitive 

information to competitors. As discussed in the previous sections, some of the employees 

within the Research, Design and Innovation service unit have access to commercially 

sensitive information that should not be divulged to the customer facing business units or 

to competitors. Individuals who are likely to come across this kind of information in their 

work need to undergo special yearly training to keep this information protected. 

PartnerCo’s on-site representative on the capability partnership also fall into this category 

of stakeholder. He and his colleagues are bound by non-disclosure agreements to prevent 

leakage of sensitive information.  

Dominant stakeholders – Dominant stakeholders get a lot of attention as they have both 

legitimate claims and the power to act on them. This group of stakeholders includes 

shareholders, investors, trade unions and regulating and government institutions. It may 

also include community leaders in areas where an organisation is a significant employer of 

the local people. From a knowledge management perspective, the executive management 

of an organisation is a dominant stakeholder in particular if it decides to undertake a 

significant restructuring or reorganisation as this would lead to reduction of staff and 

splitting of departments and teams which may lead to knowledge loss unless carefully 

considered. Regulatory bodies may also be dominant stakeholders which may influence 

how an organisation manages knowledge depending on the applicable regulations and 

standards. The infrastructure that ServiceCo maintains, operates and manages is part of the 

critical national infrastructure. ServiceCo is therefore required to ensure that it is available 

and operational within set criteria. This would influence management of knowledge within 

ServiceCo as this requires adequate levels of trained and qualified staff and access to 

relevant information and data about systems to maintain and operate them 
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Dangerous stakeholders – These stakeholders lack legitimacy but have urgent claims and 

power to influence the organisation. This type of stakeholder includes terrorists that may 

target ServiceCo equipment, systems and infrastructure either through physical attacks or 

cyber-attacks. This affects the management of knowledge within ServiceCo in three main 

ways. Firstly, the organisation must ensure that it has competent staff whose job it is to 

successfully ward off any cyber threats to the organisations computerised operational 

systems. Secondly, if an attack is successfully carried out, the organisation needs to ensure 

that it has contingency plans in place that enable continued delivery of service, even to a 

limited extent, and that the people with the relevant competence are available with access 

to necessary information and data to restore operations. Thirdly, it must be able to deliver 

believable assurances that the situation has been restored by with added security and 

integrity. 

Dependent stakeholders – Dependent stakeholders lack influence but have urgent and 

legitimate claims. From a knowledge management perspective, this kind of stakeholder 

may raise a legitimate and urgent request for information but without power to influence 

the holder of the information, they may get ignored. In another instance this stakeholder 

may be a customer with a legitimate and urgent need for a specific functionality in 

ServiceCo’s services. Unless that need is translated into a user story and acted on, the 

customer has little power to influence the organisation.  

6.2.10 Conclusions  

The knowledge management system at ServiceCo was clearly aimed at encoded 

knowledge. There was a mismatch between the organisation’s operational needs and the 

way that the knowledge management policy, such as it was, had been implemented, in 

particular with regard to systems that are not subject to regular technology refreshes. 

Despite this, ServiceCo’s employees clearly managed to carry on delivering the company’s 

services to its customers largely due to their adaptability and resilience in the face of less 

than perfect conditions as well as loyalty to the company.  

There were six issues for the management of knowledge for through life capability arising 

in this section.  

Succession planning – This is needed for organisations to plan and act not only to prepare 

the organisation’s future leaders but also to ensure that there is continuity in the provision 

of all skills and knowledge that are critical or essential to the business.  
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Management of knowledge to keep up to date – Once the continual renewal of 

knowledge slows down and/or stops in an organisation, the knowledge is lost.  

Focus on corporate values to support knowledge management behaviours – All the 

employees were familiar with ServiceCo’s corporate values which contributed to a culture 

of helpfulness between employees. This led to behaviours that supported the management 

of knowledge within the organisations as people shared what they knew with colleagues, 

suppliers and customers.  

The need for slack – Learning takes time, but successful succession and business 

continuation plans require a degree of organisational slack in order to be executed. 

Importance of co-location – Despite the popularity in the media and among workers to 

allow remote working, co-locating people provides the potential for learning and 

collaboration between and with groups of different expertise.  

Importance of trust and openness – Trust and openness in capability partnerships is 

essential. Knowledge and information will be shared between partners, whether it is 

intentional or not. This means that the integrity of the individuals involved, both at 

operational and a managerial levels, were equally important for the success of the 

partnership.  

Models as receptacles for knowledge (MBSE) – The detailed, low-level specifications 

that were mentioned by design manager in this chapter are examples of Model-Based 

Systems Engineering, in which models (in the widest sense) also serve as repositories of 

knowledge. It has become a trend in some industries for models to be deemed as 

commitments by one partner to another, when one is transferred between the two. This 

means that the model becomes a statement from one to the other of the functionality, the 

behaviour, and the knowledge underpinning the transaction between the two, and due to 

any dynamic aspect of the model, it takes on a unique significance compared to other 

documentary artefacts. Provided that the model is a good representation of reality, it is also 

a good source of reliable knowledge 

6.3 UK MoD and Dstl 

The UK MoD is a large organisation which in April 2013 employed nearly 240,000 

people, of which 68,010 were permanent and casual civilian personnel and 170,710 full-

time trained and untrained armed forces personnel, not including Ghurkhas and full-time 
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or mobilised reservists (UK MoD, 2013b). Of the armed forces personnel, 33,960 were in 

the Navy, 99,730 were in the army and 37,030 are in the Air Force. It is a ministerial 

department whose role is to protect the UK’s security, independence and interests both in 

this country and abroad, collaborating with partners and allies whenever this is feasible. 

The department’s aim is to ensure that the armed forces can perform their work through 

the necessary training, equipment and support and that it operates within its budget.  

The UK MoD works with three agencies and 25 public bodies, including, but not limited 

to, the Nuclear Research Advisory Council, the Advisory Group on Military Medicine, the 

Scientific Advisory Committee, the Defence Nuclear Safety Committee, the UK 

Hydrographic Office (UKHO) and the Defence Science and Technology Laboratory (Dstl). 

The latter two operate and are described as trading funds established under the 

Government Trade Funding Act 1973. Trading funds are created as a means to finance 

revenue generating operations of a department. As such, they have a standing authority to 

meet all expenditures with receipts and, hence, a trading fund pays for all the goods and/or 

services it receives and generates an income based on the goods and/or services it delivers.  

Dstl’s role is to supply defence scientific and technology services to UK MoD and Her 

Majesty’s government. The aim is to support decision making and to assist UK MoD and 

wider government to be ‘intelligent customers’ by providing trusted and impartial science 

and technology advice. At the time of writing, the organisation has approximately 3,900 

fulltime employees, of which around 2,900 are professional and technical staff who 

manage and deliver UK MoD’s Chief Scientific Advisor’s Defence Science and 

Technology Programme (DSTP). Whenever possible, Dstl places work with external 

providers such as academia, the private sector and allies. However, work that is 

operationally critical, sensitive or international in nature must be carried out internally or 

within government.  

6.3.1 Interviewees 

The case study involved the Naval Systems department at Dstl’s offices at Portsdown West 

and Navy Command Head Quarters (HQ)
13

 at Whale Island, Portsmouth. It also included 

                                                 
13

 The Navy Command HQ together with the HQs for the Army and the Royal Air Force make up what is 

known as the Front Line Commands (FLC) which deal with the day-to-day management and running of their 

respective service. 
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one interview that was carried out at DE&S (Defence Equipment and Support) at MoD 

Abbeywood. (This interview served to inform the author about the context of the Science 

Gateways’ work rather than provide direct input into the case study.) The interviews were 

carried out from January to March 2012 and each lasted between thirty to seventy minutes. 

Due to regulations relating to security, only the interviews conducted at Dstl Portsdown 

West were recorded on tape. Two of the interviews with Dstl personnel were conducted at 

Dstl Porton Down and over the telephone, respectively. For these two and the remainder of 

the interviews, the researcher had to rely on note-taking to aid memory. What follows is a 

compilation of extracts from the interviews, to inform the reader but selected with due 

regard to confidentiality requirements. 

The interviewees at Navy HQ included a capability manager, a technical DLoD lead, a 

person responsible for capability generation and a weapons engineer. All four were 

military personnel and involved in managing an existing capability in the marine 

environment. This included configuration management, setting policy for capability 

generation and issuing policy for its use. The interviewees at Dstl Portsdown West 

included a project manager, Knowledge and Information Services (KIS) department team 

member (known as Knowledge Agents), two Science & Technology Gateways (whose role 

it is to promote science and technology input into acquisition decisions to maximise its 

impact on security and defence as well as provide input Dstl research programme) and two 

people working in the Capability Audit team. One is also an expert in a separate technical 

field and the other was a systems engineer. At DE&S, a head for a programmes technology 

group was interviewed. 

6.3.2 Organisational context 

The UK MoD is a huge conglomerate of several interacting parts that together serve to 

fulfil the government’s defence strategy. The complexity has its roots in the ministry’s 

history, which started in 1964 when the then MoD was brought together with the 

Admiralty, the War Office and Air Ministry into one organisation (UK MoD, 2012b). The 

history of the three services, however, goes back much further than that. The Admiralty 

dates back to the days of Henry VIII in the sixteenth century, while the War Office could 

trace its roots to the seventeenth century. The Air Ministry was established in 1918 and is 

therefore the youngest of the three. Later, in 1971, what had been the Ministry of Aviation 
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Supply became the Procurement Agency, which was a separate organisation within UK 

MoD given responsibility for all military procurements.  

The result is an eclectic amalgamation of organisations, each with its own, slightly 

different identity and with slightly different values which 40 years later are still noticeable 

and which makes TLCM particularly challenging. It is more an example of what Dahman 

et al. (2008) call a directed SoS than a single monolithic entity. It also makes studying the 

constituent entities much more difficult.  

6.3.2.1 Staff 

As mentioned in Chapter 1, personnel in the UK armed forces change their postings every 

two to three years. Service personnel also rotate between postings at the front-line and 

postings in more “desk-based”, administrative or advisory roles. While the interviewees 

who were servicemen saw this as something positive, “every two years on a project, you 

get a fresh pair of eyes, someone who is fresh and brings in new energy”, this has been 

flagged up repeatedly as being problematic, most recently in the Haddon-Cave report on 

the Nimrod disaster (2009, p. 364) which stated that in 1998 the McKinsey report on 

transforming defence procurement had recommended that this be changed for some of the 

management roles, but this had not yet been implemented. The regular and continuous 

change in personnel leads to a lack of continuity as the new incumbents are unaware or 

only have sketchy knowledge of a project’s history and decisions and contract changes that 

have been agreed along the way.  

In theory, the civil servants working on a project would be able to provide support and 

input to give continuity to the projects as they are not subject to the practice of postings. 

However, the Haddon-Cave report (2009, p. 364) points out that civil servants, especially 

those that are able, can also be seen to rotate between roles at a fast rate as to broaden their 

experience. In addition, UK MoD has undergone a reduction in both military and civilian 

personnel in recent years. Hence, a source for continuity in in projects has been lost.  

6.3.2.1.1 Dstl support to MoD 

Seventy per cent of Dstl’s employees are scientists, engineers and analysts. The 

organisation has staff embedded across UK MoD providing impartial advice and fulfilling 

science and analysis roles in operations at home and in theatre for long term and short term 

projects and programmes. The range of areas covered across a wide range of areas such 
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counter-terrorism, IED counter-measures and protection, force structures, Networked 

Enabled Capability (NEC), vaccine research, acquisitions, and crime science. Dstl’s 

organisation had thirteen business operating segments that provide service to UK MoD and 

wider government detailed in Appendix F.  

6.3.2.1.2 Science Gateways 

The Science Gateways were the Dstl Programme Office’s direct links with DE&S. They 

were named individuals whose role it was to be a local point of contact that could advise 

on the most appropriate technology in capability solutions in the acquisition process 

through to deployment and by providing technical and scientific advice directly to an 

operating centre through their knowledge or network of contacts. Together with other Dstl 

staff embedded across UK MoD and around 100 military advisors embedded within Dstl, 

they also identified future research requirements for DE&S projects and ensured that UK 

MoD’s Science and Technology Research Programme, that Dstl articulated, designed and 

delivered, reflected the customers’ needs. Science and technology input was mentioned 

more frequently at the to,e by the government, the CPGs and programme management than 

previously. As a consequence, Dstl’s profile had risen within DE&S which, in turn, maked 

research input more prominent and sought. In the operating centres where there had been 

no increase in science and technology demand, funding for research had been going down 

resulting in gaps appearing in the research that was carried out. 

Dstl had fourteen Science Gateways posted at DE&S at MoD Abbeywood. Their work and 

focus was on the strategic level in the acquisition process. Hence, the Gateways worked to 

the Commands in DE&S and support the Programme Support Office (PSO)on the 

Programme Boards, where they acted as advisors to capability owners and capability 

sponsors on the maturity of research and technology readiness. This was done mainly 

through prototyping and demonstrators. The PSO provided accurate information, strategic 

analysis and sound advice to the Programme Board and Senior Responsible Owner in 

order to support them in their decision making. Capability advisors were Dstl staff 

performing an advisory role while embedded in MoD teams and work at a more 

operational level.  

Much of the Gateways’ work was focussed on influencing the Commands in DE&S to 

recognise the benefit of science input in the acquisition decision process and they held 

briefings, road shows, industry days and presentations to spread knowledge within DE&S 
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of their findings. The interviewed Gateways stressed that the main thrust of their work was 

down to networking and building personal relationships with people across DE&S, the 

FLCs, industry as well as Dstl as half of the knowledge and information they needed to 

perform their job comes through unofficial channels. However, as people did not 

necessarily seek them out, the Gateways had to actively go out and pursue them. The 

remaining fifty per cent of knowledge that the Gateways used came from official channels. 

The knowledge sources for these varied from emails, meetings, progress reports, briefings 

and research project reports.  

Because of the wide spread of information and knowledge sources one of the interviewed 

science gateways said that the greatest challenge in his job was to keep up with the sheer 

volume of information and knowledge that gets spread through vast networks of people.  

“There are many many-to-many relationships involved which adds to the complexity. “  

The success of the Gateways was patchy as very much driven by the personalities. Both 

the gateway and his customers would have to be the “right” individuals in their respective 

roles for the relationship to work and for the Gateways to be able to exercise any influence 

on decisions. If the customer was not interested in the advice given and/or already had a 

favourite solution, or if the Gateway was unable to communicate the apposite knowledge 

effectively (for whatever reason), there was little the gateway could do to affect what was 

decided in the end. In the instances where the relationship did work, however, the Gateway 

and the customer worked in tandem and supported each other’s work. The Gateway could 

then, in the capacity of having one foot in the science and technology community as well 

as one foot in the capability delivery community at DE&S, influence and guide both the 

choice of technical solution as well as, to some extent, affect the research programme.  

6.3.2.2 Capability enterprise characteristics 

TLCM and its underpinning philosophy are described in Chapter 1 of this thesis while 

Chapter 4 describes some aspects of the confederated capability enterprise. The chapter 

points out that not only is any military capability system that the enterprise is supposed to 

deliver a SoS, the enterprise that delivers the capability system is a SoS as well. Using 

Henshaw et al.’ (2011) Capability Worldviews’ taxonomy this enterprise itself reflects 

Worldview W8b ‘Capability emerging through processes of interaction between 

individuals, groups and organisations’ while the activities that the enterprise is engaged in 

reflects W6 Capability systems engineering. 
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6.3.3 Capability Management within the UK MoD 

6.3.3.1 Capability management procurement model 

TLCM had been the procurement model for UK MoD for two and a half years at the time 

of the case study. TLCM had been implemented in four phases(Barton & Kershaw, 2008) 

which were completed in the summer of 2009.  

 

Figure 27 – The six stages in the TLCM planning process (UK MoD, 2009) 

The first phase to be implemented involved the four first stages in the capability planning 

process, Figure 27. This process consists of a total of six stages during which the core 

stakeholder groups make joint decisions about capability requirements and how they are 

best met. The process considers how all the DLoDs contribute to capability and so the 

outcome of the planning process does not necessarily involve acquisition of new 

equipment. Instead, it may be the decision to use existing equipment in a different way 

which therefore would require changes in training and perhaps organisation and doctrine. 

The output from the planning process is the Capability Management Plan (CMP in Figure 

1).  

Much of the part of the case study that was carried out at Dstl revolves around this 

planning process, in particular the capability baseline review and capability audit and the 

capability investigation stages. 

“I think we have a role in every component of the capability planning waterwheel. We do 

capability investigations and support the capability branches in the capability audit. We’re 

heavily involved in shaping capability, the goals and requirements and get heavily 
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involved in capability research although I have no personal experience in that area. So we 

work as partner for Main Building in all aspects of capability management.” 

Figure 28 below shows the Capability Sponsor organisation which is responsible for 

capability planning. The organisation and its members are described in Appendix F  

 

Figure 28 – Capability Sponsor organisation 

The capability planning waterwheel is depicted in Figure 29 below. The stages are 

described in Appendix F. Although the process is depicted as a linear processes where 

each stage is followed by the next on the waterwheel, it was in fact non-linear as the 

outcome of one stage may result in previous stages being revisited. Furthermore, there may 

be a considerable degree of receprocity between the stages, implying that they should 

proceed concurrently. The Capability Sponsor, CPGs and CMGs may order an 

investigation outside of the sequential planning process, should they require such input 

into their current work. The capability audits and investigations were carried out with 

support from Dstl. Dstl’s work with the capability audit is discussed in the next section.  
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Figure 29 - The six stages of the TLCM planning process (UK MoD, 2009) 

6.3.3.1.1 Capability audit and gap analysis 

The current state of the present capability was reviewed in the Baseline Review and Audit 

process in Stage 3 of the capability planning process while capability requirements were 

identified as part of Shortfall and Opportunity analysis in stage four. Supported by Dstl, 

the CMGs and CPGs carried out Capability Audit and gap analysis to determine whether 

existing equipment plans will enable the UK armed forces to fulfil the tasks required of 

them by government policy (Figure 30). Where a shortfall in the available capability has 

been identified, the gap analysis set out to answer two essential questions:  

1. Given the gap, what does the user need to be able to do that he/she currently cannot 

do?  

2. Is the shortfall in capability best met by procurement, improved training, changes 

in doctrine and/or policy or a combination of different kinds of measures to one or 

more DLoD?  
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Figure 30 – Capability gap  

Hence the capability audit and gap analyses informed decisions on proposed changes to 

UK MoD’s equipment programme. As this implies, although the audit encompassed all 

eight DLoDs, the primary focus is on equipment capability. The degree to which the other 

DLoDs were considered varies partly dependent on how easily or effectively they could be 

quantified and measured. DLoDs such as personnel and infrastructure were said to be 

comparatively straightforward, while others were said to be more elusive and abstract. At 

the time of this research, work was being carried out by Dstl to find ways in which to 

measure DLoDs such as Information and Organisation.  

“A lot of it is about getting people to explicitly consider elements. Previously, it was 

always implied that they had been considered. Now, it’s much more explicit and gets 

people to demonstrate that they have been considered through captured comments etc. So 

the capability audit now considers all the DLoD s. This applied to the last two audits. 

Some capability areas are really good at including them. Some of the non-equipment 

DLoDs are more critical than the equipment, for example the right people, right training, 

right numbers.” 

Since the introduction of TLCM, the frequency at which the capability audit was 

performed had been changing. The aim was for the audit to become a rolling process; 

previously it was carried out every five years. The capability audit team had not achieved 
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this aim at the time of the case study but it was “moving towards it”. Dstl’s Capability 

Audit Improvement Project had developed a standardised process for the capability audit 

which would provide a clear audit trail to any findings and recommendations. 

From the perspective of the capability audit activities, the audit process started with the 

different capability areas entering capability risks in the Defence Risk Tool, as mandated 

from Head Office. The entered information was complemented by Dstl’s capability 

investigations and studies and by capability workshops that Dstl ran with the Unified 

Customer. The workshops were seen as an opportunity to fill in gaps in the available 

information.  

“The most difficult to get hold of is when capability goes in and out of service. We’re often 

waiting for the workshop to happen to get a definitive answer to that but it limits the 

amount of pre-workshop work possible.” 

The interviewee spoke about getting conflicting messages regarding the in-service date and 

spoke of the need for everybody involved in a capability having one common source of 

information. These comments confirmed elements of a discussion that the author had with 

a person working at Head Office eighteen months previously who said that in-service dates 

for capabilities proliferated within UK MoD. His explanation for this was the lack of 

clarity regarding the scope of people’s authority and that individuals were making 

decisions about in-service dates that they did not have the authority to make but because of 

their seniority, people did not argue or question them.  

The capability audit team had created a template into which all the capability areas entered 

their audit information. The team then amalgamated the information and analysed it before 

passing it on to the Capability Equipment Plan (Cap EP) department and the equipment 

planning process to aid them in their work.  

While a capability audit was going on, the audit team had regular meetings every four to 

six weeks with the Capability Support Groups (CAS-G). The CAS-Gs were internal to Dstl 

and were the mechanism through which the organisation supports the individual capability 

areas with the capability audit. The meetings helped to keep track of different capability 

audit teams’ progress and to identify any problems that any team may have been 

experiencing in order to be able to resolve them. On a couple of occasions, the meetings 

were visited by representatives from UK MoD Main Building who informed about the 

progress and outcomes of the current Planning Round. The meetings were also an 
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opportunity for sharing experiences and learning from each other. During a meeting 

attended by the author one of the CAS-G presented how, while considering the equipment 

and its potential use as part of the capability audit, deficiencies in the doctrine for the 

capability had been highlighted that would allow the users to employ the equipment in the 

manner in which they proposed. Sharing this information was valuable as it suggested how 

changes in one DLoD could trigger further required changes, alternatively highlight 

deficiencies in another.  

6.3.3.1.2 SoSA 

A key factor in the success of TLCM is the application of a systems approach and systems 

engineering is a crucial skill for both the customer and the supplier (Tibbitt, 2009). The 

Systems Engineering Integration Group (SEIG) based primarily at DE&S at MoD 

Abbeywood had been working on a Systems of Systems Approach (SoSA). The SoSA sets 

out common principles, rules and standards across the UK MoD and defence industry 

aimed at improving interoperability between systems. This is achieved through better 

planning of programmes and better understanding of the interoperability requirements and 

constraints between projects and how these interact at the point of capability generation 

(UK MoD, 2010b). Capability generation is UK MoD’s term for the process by which the 

capability components are developed in order to for the capability to be realised.  

The SoSA was described as a key enabler for TLCM. Its intended aim is to improve the 

consistency with which policy and best practice is applied and to play a central part in 

delivering better solutions for defence in the future. The SoSA is supported by systems 

engineering and is the mechanism that enables the UK MoD and industry to build systems 

that achieve the flexibility, commonality and reuse that is required. SOSA and the SOSA 

principles are described in in Appendix F. 

At the time of the case study, work was underway to define the processes and tools that 

would support the implementation of the principles. The SoSA was expected to evolve as 

capability management became increasingly embedded and the organisation and its 

processes matured.  

6.3.3.1.3 Requirements management 

After the capability planning process was  completed, the acquisition process moved into 

the delivery phase when the endorsed capability options in the Capability Management 
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Plan became delivery projects for capability. During this phase, the CPGs, who were the 

central contacts in DE&S for this part of the process, were responsible for managing the 

detailed user and system requirements.  

The requirements came from a variety of sources, including the FLCs and Dstl. In the case 

study, an interviewee at the FLC estimated that eighty per cent of all requirements in 

acquisitions were reactive as they came out of lessons learned processes from previous 

projects and from operational experience. The remaining twenty per cent were strategic 

requirements based on identified trends in threats. The interviewee described the latter as 

more difficult to get traction for, as they are not substantiated in the same way and it is 

difficult to get money committed to meet them.  

The leader of the capability management team observed that, in his view, the contribution 

that TLCM has made to capability was the pan-DLoD perspective that “takes capability 

away from equipment” and provides a framework with which to consider capability 

shortcomings. This meant that, for example, when they were recording lessons learned, 

non-equipment solutions are formally considered and captured as well as equipment 

solutions.  

“It isn’t necessarily an equipment solution you’re looking for. Changes to what is being 

taught is probably the biggest contributor to changing capability.”  

The FLCs had DLoD teams for the acquisition projects that were run within their 

environment. Their role was to ensure that the different requirements for their respective 

DLoDs are met through the projects as any failure to do so represented a risk after the 

capability was taken into service. The interviewed FLC DLoD desk lead observed that the 

timescales involved in acquisition projects may contribute to risk as delays may result in 

delivery being made to a different set of requirements than that which was originally asked 

for. Even if the change was not within the DLoD area that he worked for, changes in one 

DLoD(s) may affect the other DLoDs as well. If this has not been picked up at the time 

that the change has been made, the affected DLoD(s) may not function as intended upon 

delivery, thus representing a risk. In other instances, the requirements had changed so 

much in the interim period that the delivered system did not meet what it is required to 

achieve now.  

Dstl had a role in supporting the MoD Unified Customer to provide input in to the 

requirements capture process. Dstl’s primary source for requirements information is 
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reports from previous investigations and projects that the organisation has performed in the 

relevant capability area. However, the interviewees at Dstl commented that finding the 

reports from this work was sometimes difficult, due to the sheer volume of information 

available and the need to use the right key words, which led to some effort probably being 

duplicated. Other information sources were discussions with the Programmes and 

Technology Group
14

 (PTG), the Integrated acquisition Project Teams (IPTs) and other 

people at DE&S, Main Building and their DLoD working groups (“They have SMEs 

[Subject Matter Experts] so hopefully you can come together with them on a view of where 

you want to take the DLoD and how they will interact with the work you are doing.”) as 

well as other support organisations, for example, the Queen’s Harbour Master and the 

Coast Guard. The servicemen and women posted at Dstl’s offices were also used as an 

informal source of information for requirements’ capture.  

When the user and system requirements and Concepts of Employment had been agreed, 

Dstl was also involved in identifying potential technical solutions. This was carried out by 

Science Gatewaysand the interviewed project manager:  

“People are doing horizon scanning: we look at what is coming in technology, research 

and academia and industry and bring it to the attention of the project. We should look 

further than the customer and should be able to advise the customer of what they are likely 

to find in there and point out risks and we act as part of the intelligent customer.” 

This involved reading reports from previous investigations, but also meeting equipment 

manufacturers and contractors to find out what they offer through demonstrations and 

presentations of systems and talking to consultants who had specialist knowledge and/or 

had developed or owned specialist tools. Other sources included other SMEs and 

academia.  

However, the role as advisor may at times have proved difficult. Interviewees at Dstl that 

were directly involved with the project teams in DE&S and the IPTs observed that it very 

much depends on the individuals’ attitude towards science and technology input. The 

interviewed project manager stated: 

                                                 
14

 The Programmes and Technology Group provide support and advice to delivery teams on the exploitation 

of Technology Readiness Levels and System Readiness Levels.  
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“It varies from project to project. You can only make recommendations to the level of 

customers that you are speaking to and the customer [maybe] has constraints that they 

may or may not speak to you about: cost, time or political, etc. He may not act on advice 

for reasons that you have no control over. He may be willing to take a risk and go against 

advice and he won’t do what we said but that doesn’t mean that he won’t in the future… 

The customer can close his ears if you tell him something he doesn’t want to hear.”  

Compared to requirements definition and management at ServiceCo, requirements 

management at UK MoD/Dstl was considerably messier, involving more people with 

varying interests and with a wider range of needs and wishes. In this scenario, Dstl’s role 

was to be a neutral voice advocating best solutions based on research, science and 

technology. How well this role is carried out depends on the space and impact that it is 

given by the other stakeholders and DE&S.  

6.3.3.2 Knowledge management 

6.3.3.2.1 Policy and regulations 

Many people are affected by the decisions and actions of UK MoD and the armed forces 

and sometimes these effects last for very long time. Because the decision and actions are 

open to challenge by the law, parliament, media or individuals, and often many years after 

they have occurred, it is essential for UK MoD and its business units to record their 

decisions and actions both for their own benefit as well as that of UK MoD as a whole 

(UK MoD, 2011). Business units, regardless of whether they initiated the action or 

decision in question or are the initiators’ successors, need to be able to find out what 

happened and why. To ensure that operational and administrative information is recorded 

and maintained properly, all government departments in the UK are required to appoint a 

Departmental Records Officer (DRO). The DRO is also responsible to ensure that the 

departmental business is effective and complies with the legal requirement of the Public 

Records Act 1958 & 1967, the Freedom of Information Act 2000 and the Data Protection 

Act 1998.  

As well as a Defence DRO, UK MoD has a Corporate Memory Records team which is 

tasked with developing and disseminating the Defence Records Management Policy and 

Procedures (UK MoD, 2011). All personnel are responsible to ensure that records are 

placed in the appropriate registered electronic folder or file, of raised and received official 
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correspondence. If no appropriate folder or file exists, the individual is responsible for 

requesting that such folder is created with the Information Support Officer (ISO) or 

Information Manager. Every business unit has an ISO who is responsible for the day-to-

day records management within the unit, including making sure that personnel receive 

training in information management. The ISOs report to an Information Manager, who is 

responsible for coordinating the ISO’s activities and to ensure that effective management 

procedures are put in place and maintained. The Information Manager is also the main 

point of contact with the Corporate Memories Records team.  

At the FLC, the general impression within the team seemed to be that these procedures and 

organisational roles did not work very well and UK MoD, in this case the Navy, was not 

very good at retaining corporate knowledge. One interviewee stated that since people were 

regularly changed around, “they ought to have a very good system in place to mitigate 

this.” He confirmed that each area had an information manager, but commented on this by 

observing that the individual performing this role was carrying it out alongside his regular 

job. It was, consequently, unlikely to be given priority.  

6.3.3.2.2 Records and documents 

UK MoD distinguishes between document and records. Documents are described as any 

information produced as an output from project management system procedures, such as 

Project-Oriented Safety Management System (POSMS) and Project-Oriented 

Environmental Management System (POEMS), in any medium (e.g. paper, electronic or 

photographic).while records are defined as any document that states results achieved or 

provides evidence of activities performed. This may include test schedules, audit records, 

and monitoring results, etc. Records and documents are security classified and guidelines 

regulate who is permitted to access them and under what circumstances. Both documents 

and records may contain commercial, personal or operationally sensitive information and 

in some instances access to them, or even information about them, should be restricted 

(UK MoD, 2011).  

Records are classified into folders in a hierarchical filing structure, or file plan, into which 

individual records are filed. The file plan should be should be intuitive and simplify 

decisions of where to declare a particular record. Folders and files have a retention 

schedule that details how long the file or folder should be retained and is intended to 

ensure that they are reviewed to decide the appropriate disposal action to be taken. 
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Depending on the nature of the information they contain the retention periods for records 

vary between one, seven, fifteen and twenty-five years (UK MoD, 2011). Certain types of 

records are likely to need permanent preservation. Some examples of these are documents 

and files containing (UK MoD, 2011):  

 TOP SECRET or codeword material;  

 information on important scientific or technical developments,  

 information describing reasons for important decisions or actions or precedents, 

information about introduction or considerations of new types of equipment and/or 

weapons, alternatively modifications to existing equipment and/or weapon 

 notable legal matters, and 

 matters of local or regional interest that are unlikely to be recorded elsewhere. 

Much of the pessimism that the interviewees at the FLC expressed regarding knowledge 

management appeared to be linked to the way in which the classification of records and 

file plans were applied in the electronic document management system. Several of them 

expressed hope that this would improve significantly with the impending replacement of 

the system current at the time with MicroSoft SharePoint.  

6.3.3.2.3 Taxonomy 

The interviewees explained that the system had a taxonomy which gave the subject area 

and an accompanying thesaurus that indicated the categories and associated keywords. 

However, the way in which the taxonomy was applied seemed to have become less rigid 

and the taxonomy was applied as projects saw fit as UK MoD were “still getting used to 

applying meta-data”. This, combined with a search engine that was described as “not very 

intelligent”, caused the results from keyword searches to be “patchy” and inconsistent 

from one occasion to the next. One interviewee described searching for documents as, 

“This is where the fun happens!” as one could never say for certain what the search results 

would be. There was a general sense that the system was too difficult to work with. 

“It is too damned difficult to do things the “right” way and so people end up doing things 

their own way.” 

As the author could not view the document management system herself it was not possible 

to decide if the problems experienced were due to poor usability or if it was caused by 

poor knowledge of its proper use among the users, or a combination of both. It was clear 
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that the procedures were in place to facilitate and regulate information filing and retrieval. 

Yet, the system as it was was too cumbersome to ensure that tasks are carried out 

correctly. At the time of the case study the interviewees at the FLC were awaiting the 

system to be replaced as part of an IT upgrade and there were hopes expressed that this 

would significantly improve document management and information retrieval. 

6.3.3.2.4 Tools  

Web-based document management systems played a central part in the management of 

information at both Dstl and the FLC as teams used their areas on the intranet to share 

information both internally within the work group and with other users.  

The interviewees at Navy Command HQ were involved in the development of doctrine and 

policy, as well as Concepts of Employment (CONEMP) and Requirement Documents for 

Systems (SRD) and the Users (URD). The updated documents were stored on the team’s 

website in SharePoint where they were tagged for easy retrieval and an email was sent to 

alert the necessary people of the changes. The document was usually included in the 

message as an attachment. If the recipient was internal to the organisation, the email could 

also contain a hyperlink to the document on the team website. A couple of interviewees 

pointed out that the practice of emailing copies of the document led to risks that, unless 

informed of an update, a person could be working from a previous version. There was less 

concern for unauthorised updates of documents circulating, however, as the documents can 

be sent out with read-only restrictions. 

The team posted upgraded policy and requirement documents, briefs, letters, memos, 

spread sheets and minutes from meetings. Briefs were described as probably the most 

often used tool for informing people and is an A4 paper summarising the issues on a 

subject, the background, the decision taken and the rationale behind it. If an email came in 

that raised an issue of “sufficient level”, this was parked in the team’s area as well. If, on 

the other hand, the email did not capture concrete events or a decision, it was parked in the 

recipient’s own email area, but could still be accessed by others in the team.  

Apart from posting documents on the team’s SharePoint site, email and telephone were 

commonly used means of communications. If needed, telephone conversations tended to 

be followed up by emails which detailed the conversation and then posted on the website. 

At Dstl, the use of the document management system and its tools seemed more 

sophisticated. Dstl’s various projects and groups had their own sites within MicroSoft 
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SharePoint where documents, minutes from meetings, presentations, reports, templates 

and, in some cases, blogs were available to team members. While some of the information 

might have been accessible to project or group members only, there usually was an area 

that had information that was accessible to non-team members as well. For example, the 

Capability Audit team “let pretty much everyone [within the Dstl TLCM area] have 

access” with reading rights to their documents, while the right to edit was restricted to the 

Capability Audit Support team members only. The SharePoint site had a document library 

on the Capability Audit site that was accessible to the wider community and where the 

core team posted guidance documents and other information of interest. There was also an 

internal library that was used extensively to keep the core audit support team updated. 

Interviewees from other teams and departments with Dstl reported that they used 

SharePoint in similar ways.  

Both the interviewees as Dstl and the Navy FLC used the same IT system, yet how it is 

used appears to vary significantly between the two sites. Without having been able to see 

the differentce in application of the rules set up for the intranet gourp sites it was difficult 

to comment for certain on the cause for this difference. It may be that as civil servants, the 

staff at Dstl have more time to familiarise themselves with the IT systems available to 

them. The interviewees at FLC were navy officers who were posted there for two or three 

years. They might have been given fewer opportunities to become fully at home with the 

tools they were asked to use. 

6.3.3.3 Knowledge sharing 

6.3.3.3.1 Dstl Knowledge and Information Services 

As providers of scientific and technology advice and knowledge for UK MoD as a whole, 

Dstl had a department, Knowledge and Information Services (KIS), which provided the 

organisation’s IT services as well as managing the knowledge that Dstl created and 

providing access for employees to Dstl’s internal knowledge base, reports funded by UK 

MoD and wider scientific and technical literature as well as a number of information and 

analysis services. KIS was part of the Corporate business segment which performed 

corporate governance and centralised functions such as finance, human resource 

management and contracts management. Corporate services was also responsible for 

business information systems and knowledge services. 
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The knowledge management activities the KIS carried out included curation, storage and 

exploitation of the organisation’s research outputs and making them available to as wide 

an audience as possible and providing assistance with knowledge searches in Dstl’s library 

and databases. This work was carried out by the department’s Knowledge Management 

and Exploitation (KME) section. 

KME ran the ATHENA
15

 project which was a repository for all of MoD’s scientific and 

technical outputs and was created with the aim of making the reports exploitable by the 

wider defence community, including industry and academia as well as UK MoD. At the 

time of the case study, ATHENA was planned to start working closer with another work 

stream, called Knowledge Capture, within a year. Knowledge Capture was aimed at 

capturing and exploiting employees’ specialist knowledge, especially in areas where 

knowledge or competence was held by only one person and difficult to replace, so called 

single points of failure. At the time it was primarily aimed at capturing the knowledge held 

by people that were approaching retirement. The interviewee regretted the need for a 

project like Knowledge Capture, observing that it was trying to achieve something that 

should be an intrinsic part of how Dstl works. At the same time, it was positive that the 

organisation was trying to address the issue.  

6.3.3.3.2 Sharing documents 

Sharing documents and knowledge within UK MoD as a whole was in some instances 

made difficult by organisational boundaries. This led to problems with version control and 

endorsed copies: 

“I think the challenge for MoD will be to share. For example: Dstl has a IT network [with 

a] filing system in terms of reporting and all that. Most of the external reports are shared 

through ATHENA. MoD has its network and their filing system. That means stuff is stored 

in [MoD’s system], copied across to Dstl [and] stored at Dstl. Which one is the single 

version of truth then? It’s all right for a published document, then it’s in ATHENA or 

                                                 
15

 This is not to be confused with the Athena Forum and the forum’s predecessor, the Athena Project. The 

Athena Forum is an independent forum that seeks to promote the career progression and representation of 

women in science, technology, mathematics and medicine. The forum is supported by the Royal Society with 

members that have been nominated by prominent scientific professional and learned societies in the UK.  
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[another database] but what about all the other stuff: presentations, packs, memos; the 

type of stuff that is information that has been shared but which one is right? Which one is 

draft, which one is endorsed? We have this issue in the MoD. We circulate stuff for 

viewing comments. We go through the various layers until it’s endorsed at a senior level. 

Tracking all of that, configuration control; some people have a draft that hasn’t been 

endorsed. So it’s actually finding the information that is the challenge.” 

Other reasons people kept their copies of documents include lack of trust in centrally 

stored information.  

“My experience of ten years in the capability management space and of various 

transformations is that an awful lot of people do not trust the data they are given and will 

retain their own data repository. As soon as this escalates beyond three to four people it 

becomes a bit of a fun game. It comes down to wanting to use your own data and not 

following the principle of ‘collect it once and use many times’ because from their 

perspective the data is incorrect. They’ll still have information that they have or think they 

have.” 

At the FLC, the team tended to email the outputs from their work, such as refreshed 

Concepts of Employment, doctrine and user and systems requirements documents to the 

individuals who needed to be informed of them. The documents and records were also 

posted on the team’s website and should be accessible to all who work on the same site. 

An emailed link to the document in question should suffice. However, the interviewees 

complained that as access to some other teams’ sites was restricted they were somethimes 

unable to access the documents. Another interviewee pointed out that senders of emails 

with or about updates to documents would sometime insert links to the team’s website 

rather than the document. The recipient then had to find the document on a team website 

with which he is not necessarily very familiar. A couple interviewees explained it should 

be possible for the sender just to send a message to the relevant people to let them know 

that a document has been updated and then let the recipients find the document themselves 

in the filing system. However, because of the inconsistent use of keywords when filing the 

document, searching for the document in filing system was often not successful. Hence, it 

was easier just to email the document. How easily a user can find the document would 

depend on the keywords under which it has been saved as well as the keywords the user 

applies to retrieve it.  
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The interviewees agreed that emailing copies of documents to people was an inefficient 

practice that created challenges for version control. Unless a recipient was aware of a 

document up-date, there was a risk that they will be working from an earlier version. There 

should, however, be little danger of uncontrolled updates circulating as the documents 

could be sent out with read-only restrictions.  

6.3.3.3.3 Networking 

Dstl encouraged its employees to build networks through which to share and glean 

information.  

“As you go through Dstl you develop your own network. Depending on what kind of 

career you want, you can have a variety of jobs so you end up with quite a mixed network 

of people ranging from technical experts, to analysts, to human scientists, to a whole host 

of things, all of which are part of your informal network. There is no standard model of an 

individual going through Dstl.” 

The networks helped to build an understanding of the overall Dstl organisation and its role 

within UK MoD. Because of the many interactions and dependencies between different 

communities and disciplines in TLCM a lot of time is spent in meetings. However, 

involvement in this work could also build a sense of context and perspective of the 

capability enterprise: 

“I don’t actively network. I find when you work in [this area] in general you don’t really 

have to try so hard because the amount of meetings you are asked to go to, the amount of 

people you speak to, would just be as much as a person not doing [this] would do actively 

trying. So I’m finding my network is growing. It’s amazing how exposed you get to being 

part of this capability audit team. I enjoy it. I’m finding this work gets you, exposes you to 

the wider picture. It’s all very well being a technical expert in your own area, but that’s 

very narrow. With this you can actively see what is happening across the wider piece, 

across the capability branch and being part of the core support team gets you exposed to 

the rest of the whole defence so it gives you a lot of context.” 

However, not everyone interviewed was as enthusiastic about networking and observed 

that it takes time and that a balance needs to be struck: 
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“We are encouraged to have networks but – perhaps it’s only me, but – sometimes it seems 

people spend more time developing the network rather than work. So you can end up going 

to a lot of meetings.” 

As well as building an internal network, many Dstl’s employees attended international 

conferences and were active in professional interest groups and fora outside UK MoD.  

“We try to process [what is done outside of defence] to try to make it relevant to the 

challenges that we get in the MoD. A place that we’ve done that is for example CDE, 

Centre for Defence Enterprise, where we proposed a challenge to industry and academia 

and it’s not just the traditional defence people. The whole idea is to try and get non-

defence people involved and we’ve encouraged non-defence to come onto that. They think 

defence is much too difficult but when you present them with a challenge, they might go, 

‘Actually, I think I might have a solution for you.’ Or ‘I think we need to have a 

discussion.’ That’s really what we do. To put all that into something relevant, which 

sometimes involves helping a number of [potential partners] come together and say, 

‘You’ve all got the right bits but you haven’t got all of the bits that you need so if you come 

together, we will help you integrate it into areas that you want to look at and get us closer 

to a solution to a problem we have.’ We output that as a mixture of reports, briefings, and 

visual PowerPoint presentations. We also try to be more structured in terms of 

architectural constructs… It tends to be written so that would go on ATHENA and be 

transmitted to the stakeholders who were highlighted on the MoD’s network.” 

The interviewees at the FLC were not in the same way encouraged to network like Dstl’s 

employees were. The difference in the nature of the jobs that the two groups of 

interviewees carry out made networking less necessary for the FLC staff compared to Dstl 

employees whose role was to horizon-scan and be aware of latest developments in science 

and technology so that they could offer the best advice. Service personnel do have 

networks but of a different kind. As they get new postings every two to three years, they 

come into contact with large numbers of people, mainly those who in the same service as 

they do.  

However, the the integrated nature of TLCM meant that people in UK MoD Unified 

Customer, such as the FLCs and DE&S also must network and co-operate over 

organisational and team boundaries in order to understand and manage dependencies. This 

could, however, also lead to some undesired consequences.  
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“We are meant to be an evidence-based organisation, and are to some extent in general, 

but sometimes we get into a situation where someone will speak to such-and-such who will 

speak to such-and-such who will talk to such-and-such and by that time that information 

will have changed, gone up to a two-star, who will go and ask someone to do something 

about it. This consumes time and resources based on something that could be wrong 

information to start with. It’s Chinese whispers. […] The MoD could do a single point of 

truth but that would require very clear instructions as to who owns which bits of 

information, and who was allowed to change it. That requires people giving up what they 

perceive as being their right over that bit of information. This is why I say it’s down to 

behaviours. The whole defence reform is about simplifying the governance structure: who 

is responsible for what and who has the authority to do what, which makes it easier to pick 

on people.” 

Clearly defined boundaries of authority appeared to be a problem within the defence 

community as individuals give themselves the right based on rank and experience to make 

decisions about issues over which they have no authority.  

6.3.3.3.4 Communities of practice 

Dstl had communities of practice that aimed to share knowledge and information about 

developments and new ideas in their respective specialist areas. The communities of 

practice had their own SharePoint sites where they posted presentations and other 

information that may be of interest to their members. The extent to which these were areas 

are used however was mixed although interviewees could not provide a specific reason 

why. The forums on the community of practice sites tendws to be mainly idle. A couple of 

respondents reflected that the internet forums could be a great source of information and 

co-working, but they did not seem to work in a corporate environment. They speculated 

that perhaps the lack of anonymity on the intranet makes people more comfortable taking 

to or emailing in person.  

The communities of practice were also active in other ways, however: 

“We have communities of practice which generally have their own meetings, forums, and 

you can build up your network that way. The graduates have STEPS
16

. We have lunchtime 

briefings or lunchtime clubs. We also are able to pose problems and that gets circulated 

                                                 
16

 STEPS is the name of Dstl’s two year graduate development programme. 
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out in that [community of practice or email distribution list] and then you get the answers 

back or you are asked to do a brief. That helps build networks.”  

When asked about involvement in the communities of practice, only one of the five 

respondents answered that they were actively involved with them. The others said that they 

were not active per se; however, they did attend lunch meetings and briefings when 

something that they were interested in was discussed or presented.  

6.3.3.3.5 Knowledge sharing in TLCM 

The sharing of knowledge between the different organisational units involved with TLCM 

was described as problematic by the interviewees. One of the interviewees at Dstl said the 

knowledge sharing in TLCM planning is “ad hoc and opportunity-based” with a lot of 

information passed on the side-lines of meetings, which was one of the key ways in which 

knowledge and information was shared. The respondent believed that this was generally 

recognised at an individual level, but probably less so at a corporate level and that there 

was little that could be done corporately to make information sharing happen more 

democratically. The only thing that the respondent could think of was to encourage 

employees to attend meetings, to network and mix with a wide range of people, activities 

which Dstl already does. 

However, there were still areas where knowledge may not be shared as freely as it might 

be. This may have individual as well as cultural and legal reasons.  

“We’ve all got examples of people who believe that information is power and so they 

hoard it versus the community who thinks that shared information is even more powerful, 

i.e. your ability to integrate different pieces of information together is much more powerful 

than hoarding. And we’ll always have difficulty on the basis of what we do within the 

MoD. There won’t be any layer that knows everything that’s going on for valid and 

justifiable reasons.” 

The interviewee quoted above argued that people should be able to share more written 

information once it has been released. 

“If I’m drafting something, do I want the rest of Dstl, three thousand-odd people, to see it? 

Probably not until I’m ready to expose it but once it’s been published, it should be a clear 

thing to put it out there and the people with appropriate clearance get access to it. Now we 
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only do that for reports and presentations in ATHENA. It wouldn’t be a place for a memo 

or advice to theatre but other stuff.” 

Other media used for information sharing was through email and talking to people either in 

person or over the telephone. Email was used extensively by some to touch base and to 

keep people “in the loop” by using the CC function, although there was a risk that an 

individual’s mailbox may get inundated with copied messages of no great importance or 

interest to him/her. Interviewees at the FLC commented how multidisciplinary teams were 

housed in the same building which made it easy to “go and see people”.  

6.3.3.4 Individual knowledge behaviours  

The employees at Dstl and the FLCs adopted several different strategies to access, find, 

share and make sense of information and knowledge. Some of them were attempts by 

individuals to create a way of managing and accessing knowledge that was relevant to 

them and their work quickly. Others behaviours could be perceived as responses to the 

organisation’s guidelines and policy.  

6.3.3.4.1 Finding information 

The vast majority of the information that the FLC team members needed was found on the 

respective teams’ websites within the building. The main sources of information were 

publications, manuals, specifications and doctrinal documents. Some information was 

found at the Maritime Warfare Centre, including lessons learned, which were passed to 

Navy Command HQ with the supporting data to identify capability shortfalls. However, 

depending on how the individual teams manage their area on the network, this information 

was not necessarily available to non-team members. One respondent commented that there 

was an assumption of openness within record keeping but that this was hampered by the 

structure within the system which did not allow easy access to information created by 

others within their areas.  

A couple of the interviewees at the FLC raised the need to retain the background 

information for decisions. The team leader pointed out that several multi-disciplinary 

teams were housed in the same building making it easy to go and see people. Although 

face to face contact had its strengths which included smoother and more direct 

communication with less room for misunderstanding, it had the risk of conversations not 

be minuted or recorded.The interviewees at the FLCs estimated that about seventy per cent 
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of the information they required to perform their jobs was available to them on the 

intranet. In situations where the information was not available, or could not be found, some 

respondents would try to find someone to talk to” that would be able to provide an answer, 

either by telephone or, as most of the people involved sat on the same site, by seeing them 

in person. Usually, this was not necessary, however, as people tended to email the 

document to the affected individuals and teams when it was published. Alternatively, if the 

recipient had access to the sender’s team’s website in SharePoint, the sender may include a 

link to the document instead.  

At Dstl, the employees’ first port of call was the information repositories and databases 

such as ATHENA. This may produce a number of results written by the same person who 

may be able to offer guidance or advice. 

“You have to be willing to find out, to ask and look: to look at ATHENA and homepages; 

to type in searches and maybe you’ll see a name appear a lot. You may not know them, so 

you ask someone who knows them if they really are the expert.” 

This way the employees would combine the results of their own search activities with the 

knowledge base in their network to find reliable information. At other times, when the 

formal methods of information retrieval were not successful, the interviewees turned to 

their network to help them find information.  

“We do rely on that network quite a lot. A lot of it is people you work with. You have a 

certain amount of trust so you accept what they tell you. Obviously, you do test them: 

‘what’s your source? I need to have a look at it.’ Sometimes they refer to a report that they 

have access to that isn’t widely available elsewhere. I think the advantage is that it’s an 

informal network and everybody’s is different.” 

The activities that the individuals carried out in oder to find information was similar 

between ServiceCo and UK MoD/Dstl., even if the interviewees from Dstl tended to query 

the databases first before approaching someone in their network. This confimed previous 

research that claimed that people were more likely to trust information from someone that 

they already knew since that person had already been condsidered a trustworthy source 

(Cross et al., 2001). . 
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6.3.3.4.2 Managing documents 

Many FLC employees appeared to work around the perceived unreliable and user 

unfriendly search engine in the electronic file system. The respondents observed that it was 

not uncommon for individuals to store their own copies of documents, once they have 

managed to retrieve them, on their hard drives. One of the interviewees explained that, 

while he published the outputs of his work on the team website as required, he also kept a 

copy in his own information repository on his computer hard drive. He was aware that his 

leads to duplication of information and potential version control issues but he argued the 

he could not be certain that other people would not try to do “something” to the shared 

files on the intranet and he did not want to risk working from a document that may contain 

faults. 

One of the respondents at Dstl admitted to saving copies of documents on the hard drive as 

well. This tended to be documents and reports and other information that he writes and 

creates during the course of his job.  

This was yet another confirmation that the document management system with its user 

unfriendly interface appeared to be one of the drivers for the FLC team’s propensity to 

keep unofficial copies of documents. The researcher began to understand how much the 

interviewees were looking forward to the new IT system that was due to be introduced 

within weeks of her visit on-site. 

6.3.3.5 Corporate strategies to maintain knowledge 

Retaining the high level of specialist knowledge was a challenge both for Dstl as an 

organisation as well as for the individuals involved.  

“Maintaining knowledge when you are not doing a specific piece of work is difficult 

because there is no impetus to maintain it.” 

The interviewee thought this would be made easier if he had access to a list of databases so 

that he could regularly keep abreast with the latest developments.  

“[It] would come in handy because you don’t need to bother certain people to get the 

latest word. You could just get onto the database and see what is happening. Once the 

work is done it gets even harder because then people are thinking about other things and 

you don’t have people there to support you and to tell you things.” 
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Another interviewee who worked as a project manager voiced similar concerns about 

retaining and maintaining knowledge when a project is completed. He offered no solution 

as to how to achieve this but observed that it is probably an underused knowledge 

resource.  

“[Knowledge] is not only in heads, but in drafts and in research. I’m not sure we are 

encouraged to maintain our knowledge bases that we’ve developed for programmes. I can 

go into my computer and find folders for everything I have done for the last six years. We 

appear to be encouraged to say ‘You have finished with that programme, you have written 

the report, we haven’t got space for that, throw it away.’ I’m sure there is a lot of 

information like that that could be helpful but is locked away on people’s computers” 

6.3.3.5.1 Retaining knowledge 

Like so many other employers in recent years, UK MoD was reducing its staff. Both 

service personnel and civil servants were affected. Much on-the-job experience has been 

and was being lost through making people redundant. 

The team leader at the FLC regretted the loss of the administrative support staff to 

redundancy in this context in particular, saying that it had resulted in a significant local 

loss of knowledge about how the document management system worked. He explained 

that, as many of the administrative staff had worked there for many years, they had an in-

depth knowledge of the filing systems and where to find information and to provide a lot 

of support to the service personnel. He drew parallels with the old requirements 

management system that was “based on filing cabinets” and a common taxonomy and 

described how that system and the administrative staff that used it offered continuity as 

they would know where and how to find valuable information about links and 

dependencies. 

“Some of them knew the system inside out and could provide valuable knowledge. Those 

that are left now can’t because they are too busy providing administrative support.”  

The on-site Knowledge Exploitation Centre was supposed to have captured the knowledge 

held by the administrative staff that have left, but the interviewee was “not convinced this 

had happened.” The author reflects that if the knowledge that the leaving staff have is 

knowledge that the organisations believes that it should have and know anyway, such as 

how the filing system works, one might question the extent to which efforts are made to 

extract this knowledge as it might be considered a waste of time and resources.  
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Dstl was also reducing its staff numbers. Since 2001, when Dstl was created, Dstl had 

gradually cut down its number of sites from thirteen to four, whereof one, Fort Halstead is 

due to be closed down by 2017 (Dstl, 2012). Site closures have inevitably led to 

redundancies and staff, who were either unwilling or unable to move, to leave the 

organisation. In light of the current economic climate, a couple of the interviewees said 

that they noticed that resources had become increasingly tight during the previous year. 

There had not been any redundancies but people that were leaving were not being 

replaced. Consequently, “other people have to take up the slack which leads to issues, 

because they already have other responsibilities”. It had also led to an increase in the 

number of areas of expertise that only had one person in the organisation with the relevant 

knowledge and competence, which makes those areas very vulnerable. In some cases, the 

person that was leaving was that one person with their specific knowledge and expertise 

within the organisation. When asked how the organisation coped with that loss, the one 

interviewee answered: 

“There are always going to be workarounds. We make do. Sometimes we actually take the 

hit and then we don’t have that capability until a new person has been acquired.” 

There were however individual initiatives to spread out the knowledge base for specialist 

competences. At the time of the case study, one of the interviewees was in the process of 

passing his specialist knowledge on to a colleague through an informal process of job 

shadowing. He estimated that it would take him at least year to complete this task as that 

was the amount of time it had taken him to accrue the necessary level of knowledge 

himself.  

“I do a mix of things because it’s a technically deep subject. I’ve been setting tasks to do, 

have given them stuff to read, chatted with them, trying to understand what they know now. 

It’s a slow process. They have to hear, read it in a number of different formats before it 

actually sinks in and they get that understanding. The greatest understanding you don’t get 

until you actually do the proper work. They haven’t done that yet.” 

However, in the case of someone leaving the organisation, often very little time was given 

to transfer their knowledge to someone else: 

“What often happens is that there is no handover or very ad hoc handover in terms of a 

brain dump, a half an hour session, ‘this this and this. Goodbye I’m off.’ It depends on the 

situation but, obviously, I think it could be improved.” 



202 

 
© by Sofia Ahlberg Pilfold 2016 

The human resources function owned the succession planning process. One interviewee 

voiced some frustration over what they perceived is Human Resources’ failure to 

understand the magnitude of knowledge that was lost when someone leaves.  

“If you’ve spent 25 years developing a network, doing the work, appreciating what has 

been done before and what will be coming in now, this is not captured in an exit 

interview.“ 

There are some initiatives, run mainly by KIS, that were taking place to capture the 

employees’ more informal knowledge and understanding: 

“Other mechanisms, e.g. recording things, have started coming in. There is talk about 

organisational wikis for putting things up, UML outputs to specific knowledge capture 

activities. The output comes out in diagrams with heuristics where people have been taking 

shortcuts… Wikis aren’t happening at the moment as it is organisation-wide and people 

are considering it. UMLs and interviews are activities happening at a very small scale. 

KME are piloting it and pushing the results back to management to get [them] behind the 

programme rather than start [their] own initiatives.” 

The KME unit had run a small scale pilot project aimed at capturing this knowledge, 

before the people who have it leave the organisation. The interviewee described it as 

“triage,” and “something you do when you realise you are about to have a problem” but 

recognised that the pilot still is a sign of a growing realisation that the issue has to be 

addressed.  

“It shouldn’t be the way of working. It’s much better to capture knowledge as you go 

along than develop single points of failure who are about to retire or are relieved due to 

site closure.… The good news is that people are buying into the process and the 

advantages that can be got by knowledge capturing them and to try to support whoever 

comes after them. But it does not prevent deep cut and it is retroactive.” 

Five people had been interviewed and the project appeared to have been successful: 

“Those interviewed because of retirement or moving on, had been sold the idea as an 

expression of valuing their work, leaving a legacy and not letting it get lost. They have 

been very positive and cooperative and have loved what they’ve seen.” 

However, there were also instances where the person leaving was not willing to 

collaborate in the knowledge capture process: 
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“Those that were retiring to come back as contractors why should they share their 

knowledge? They would lose their income. It’s not in their interest. It’s very difficult 

getting anything of much value from them.” 

 The initiative had been popular with the in the organisations who had been tasked with 

picking up the leaving person’s job.  

“Management is positive as it appears they are doing something and gives more 

capabilities and competencies. […]In two cases we have users that have taken over it. I 

think they have greatly appreciated the output. In one case, the output could be 

categorised and sub-categorised. We took [the person’s] back catalogue of work and 

asked for examples of different types of work. His successor can, when he gets a piece of 

work, relate it to a topic and see what the predecessor has done and find it because it has 

been categorised. So he has a head start and does not need to go through stacks of 

documents hoping to find something appropriate because he knows it’s appropriate.” 

However successful a pilot project is, whether or not it gets taken further depends to a 

large extent on whether or not there are funds available. In this case, there was also a legal 

incentive to ensure the problem was addressed.  

“This was done for someone coming up for retirement. Funds for shadowing are not 

available but it was realised that it would be even more costly to have nothing in place. It 

was also one where Dstl had a legal requirement to provide the service.” 

At the time of the case study, the interviewee was uncertain as to whether or not the 

project would be developed any further. Since the pilot was completed, she had also 

moved on to another role and was no longer in the loop to know out what the current plans 

were.  

6.3.3.5.2 Research outputs 

Dstl has produced a lot of research over the years and, as mentioned in the sections above, 

has a huge library of research outputs at its disposal. As described on page 188 reports and 

other outputs from important science and technology work does not get discarded, it must 

be permanently preserved as it is impossible to predict whether or not a piece of research 

will be of value in the future.  

“With research you can’t predict if in twenty years’ time it becomes relevant again. We’ve 

seen a recent event, a paper we’d got published in 1940 or 1950. Nobody had touched it 
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because it’s a small academic paper and eventually someone saw it and thought it could 

be a solution to a problem now. Did a bit more research, and it is!”  

Consequently, the first place to look for relevant information when starting work on a new 

project or task for most employees was to find out what has been done before as “in 

literature search you always find someone else that has worked on the same thing or 

similar”. 

Sometimes finding older reports to be able to read them, however, was difficult:  

“I don’t think there is any way you can access historical knowledge as in results from five 

to ten years ago or more. We used to have a network report store but that has vanished 

and I don’t know a way that we can access that information other than through the 

knowledge agents in KIS and get them to dig it up for us but you don’t want to have to 

bother them every time you want a piece of information, because the nature of our work is 

that we want continuous info. If I had access to these databases I’d be continuously 

interrogating them to see what I can find. “ 

KIS offered employees training in how to conduct database searches and, as mentioned by 

the interviewee, they also had knowledge agents who supported employees with literature 

search. The agents may be faster at finding information but individuals were encouraged to 

carry out the literature search themselves as, “they can spot nuggets that the agent may 

miss.” 

“The knowledge agents are not experts so the reports that they come back with may be 

missing out gems and include a lot of irrelevant stuff. It works a lot of the time, but we 

need the information at our desks in databases that are accessible and I don’t see that, 

which is a shame.” 

Other important information sources identified were academic reports and industrial 

reports followed by people in forums, different international forums and published 

material on the internet. In addition, staff attend a number of different specialist 

conferences. 

6.3.4 Stakeholder analysis 

The stakeholder analysis was carried out with regard to the UK MoD and Dstl alone and 

not with regard to their relationship with the UK government. The stakeholder analysis of 

UK MoD and Dstl using Mitchell, Agle and Wood’s salience model (1997) from a 
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management of knowledge perspective has identified the following stakeholders. Full 

analysis can be found in Appendix F: 

Dormant stakeholders – Dormant stakeholders do not have an urgent or legitimate claim 

on the organisation but they do have the power to impose their have power to impose their 

will on an organisation but do not have a legitimate relationship or urgent claim. For UK 

MoD these stakeholders may be represented by current and former employees and external 

consultants who divulge secret information to organisations such as Al-Qaeda, the press or 

the government of another country. The spreading of knowledge by current and past 

employees as well as contractors is controlled by legal means through the Official Secrets 

Act, which makes it illegal to disclose or handle sensitive information in an inappropriate 

manner. Employees and contracts are bound by this law and, as a reminder, are regularly 

required to sign a statement where they agree to comply with the restrictions that the law 

imposes. In addition, employees and contractors likely to come in contact with sensitive 

information have to go through a security clearance or vetting process. The process is 

reviewed regularly and provides the departement with a degree of assurance that an 

individual is suitable to work with sensitive information. In addition, by having a record of 

an individual’s misdemeanors and other potentially embarrassing past actions there is a 

reduced risk that any such information being used against the individual for blackmailing 

purposes.  

Discretionary stakeholders – Discretionary stakeholders have legitimacy but no power or 

urgent claims with which they can exert influence and there is no compelling need for 

managers to engage with them. The media and journalists may belong to this stakeholder 

group as far as UK MoD and Dstl are concerned. They have the legitimate right to ask 

questions as well as to investigate, but have little to no power to extract answers if these 

are not forthcoming. Journalists and the public can ask for information to be released to 

them under the Freedom of Information Act, makes it more difficult for government 

bodies and agencies to withhold information. However, a request to disclose information 

may be denied based on a number of extemptions including information relating or dealing 

with national security (BBC, 2013). The voting public also belong to this group of 

stakeholder. On the principle of one person, one vote the individual will not have very 

much influence in the actions of the government or UK MoD. All the same, as citizens and 

taxpayers in a country have a legitimate claim in demanding that the government defence 

spending or the budgeting within the department, for example, are scrutined.  
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Dominant stakeholders – Dominant stakeholders get a lot of attention as they have both 

legitimate claims and the power to act on them. This group of stakeholders includes the 

government, coalition partners, members of parliament and audit bodies such as the 

National Audit Office and the Select Committee for Defence. For the civil servants 

working for the department another stakeholder may be the trade unions. It may also 

include leaders for defence contractors. From a knowledge management perspective, the 

government or the executive management of the department is a dominant stakeholder, in 

particular if it decides to undertake a significant restructuring as this would lead to job cuts 

and regrouping of organisational functions and teams which can result in the loss of 

knowledge if done too extensively. At the time of the case study, staff numbers, both 

civilian as well as the military, was being cut. Although there had been no redundancies at 

Dstl, staff that left the organisation was not being replaced. This led one of the 

interviewees to observe that the remaining staff had to take over the tasks that the leavers 

had carried out, while the interviewee in the KIS department noted that little thought 

appeared to be given to succession planning.  

Dependent stakeholders – These stakeholders lack influence but have urgent and 

legitimate claims on the organisation. From a knowledge management perspective, this 

kind of stakeholder may raise a legitimate and urgent request for information but without 

power to influence the holder of the information, their request may be unsuccessful. This 

stakeholder group can be exemplified by civilian victims of military violence who are 

looking for answers as to what happened to them. In view that the actions of UK MoD are 

likely to be subject to challenge either in court, by media or in person, it is important that 

accurate and truthful accounts of events and decisions are retained. 

Definitive stakeholders – This type of stakeholder is likely to be a dominant stakeholder 

who, temporarily does not only have legitimacy and power but also urgency to their claim. 

In UK MoD’s and Dstl’s case, this stakeholder is the government who not only decides 

when and where the armed forces should be deployed but also hold sets the defence 

budget.  

6.3.5 Conclusions  

Knowledge management at The FLC and Dstl were very compared to ServiceCo. UK 

MoD appeared to rely greatly on the procedures in place and on people’s compliance in 
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following them. However, the system appeared archaic and non-intuitive. This was not 

helped by an IT system that interviewees described as unreliable.  

There are a number of issues for the management of knowledge for through life capability 

arising in this chapter.  

Security issues are significant – Security of information is a reoccurring theme in this 

case study for obvious reasons and it stops knowledge and information from being shared. 

Information is split between networks with different security classifications which 

sometimes meant that it was split between different locations. Separate networks and 

systems between sites also lead to a proliferation of uncontrolled copies of documents. A 

couple of the interviewees implied that some individuals applied the security 

considerations in a too restricted way which meant that even information that could safely 

be shared and published was not.  

Knowledge retrieval is hit and miss – Entries and documents were indexed in a non-

consistent manner at the FLC which meant the retrieval was inconsistent as well. The 

consistent approach to indexing by administrative staff had been lost as many of them had 

been made redundant. If a system is too complicated or the taxonomy leaves room for 

confusion, people are likely to make mistakes, alternatively, give on up using it correctly 

and index it is a slap dash fashion simply to get it stored on the system. Vasey (2000) 

comments on a similar situation by suggesting that less focus should be directed at 

indexing schemes and practices and more attention should be given to obtaining the best 

search engines available.  

Plethora of ways to accessing knowledge – The security restrictions on sharing 

information and the challenges associated with indexing documents and entries in the 

document management system resulted in the adoption of more “manual” approaches to 

information and knowledge sharing. 

Single points of failure issues - Succession planning for people with rare skills is an issue 

that when not carried out properly results in a vulnerable organisation.  

Mentoring and creating spaces and opportunities for people to interact are essential 

for sharing and learning knowledge. The Canadian civil service have used mentoring as a 

way for employees approaching retirement to transfer their experience and wisdom on to 

the next generation of workers (Hammer, 2002). Lean organisations are not conducive to 

capability management.  



208 

 
© by Sofia Ahlberg Pilfold 2016 

Slack time is necessary – The increased organisational complexity that is the result of 

capability management means that slack time is necessary for staff be able to process the 

great number of connections and links (Lawson, 2001).  
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7 Discussion 

7.1 Introduction 

The two preceding chapters describe the findings and analyses of two cases studies 

conducted at a private company and the public, military sector. Given a single continuum 

of organisations that practice management of knowledge, ServiceCo and MoD/Dstl can be 

said to be at opposite ends of this scale, even though there are similarities. In this chapter, 

the findings are compared and contrasted. Two themes emerge: firstly, the renewal of 

knowledge and secondly, viewing the capability enterprise as a capability SoS in its own 

right. The themes come together in a model for management of knowledge for through life 

capability. The chapter concludes with a discussion of the model.  

7.2 Capability management 

7.2.1 Definition of capability 

Superficially, both ServiceCo and UK MoD are engaged in through life management of 

SoS that provide capability to an end user. However, how this end user is defined differs 

quite significantly between them. ServiceCo’s end users are well understood and known. 

They are the households, individuals and organisations that use their services and pay for 

them (however, it is likely that the range of variation in needs and behaviours within these 

categories is less well known). In TLCM in the UK MoD, however, the definition of end 

user is less clear. Is it the soldier on the ground that operates a piece of equipment as part 

of a team or are the end users the commanding officers that decided to put the soldier and 

his team and equipment there? Or is it the government that decided to engage the forces in 

operations? How the end user is defined also defines where the SoS boundaries are 

defined. In fact, it is probably better to define the boundary as a broad fuzzy border. The 

indeterminacy implied by this view becomes a complexity issue for management of 

knowledge, often visible in operations as an emergent problem. 
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How the two organisations define this capability also differs slightly. When defining their 

capability areas, ServiceCo did so based on the functions of, primarily, existing systems. 

The FLC and Dstl defined their capability areas based on the type of effect they wanted the 

capability to be able to deliver. While MoD struggles to co-ordinate and balance effort and 

funding between eight DLoDs and integrating three services, ServiceCo has a smaller and 

more homogenous range of capabilities to manage and, perhaps as a consequence, has a 

comparatively simpler view in which the capability is made up of technology, processes 

and organisation. To use the worldviews identified by Henshaw et al. (2011) and described 

in Chapter 3, the vast majority of the respondents at ServiceCo perceived capability as 

described by worldview 4: “a service provider delivers specific business services using 

necessary resources (equipment, people, processes) to a service recipient”. A notable 

exception to this majority was a director who had been involved in the definition and 

development of capability management plans for his area of responsibility. His worldview 

aligned more with worldview 8 (“a system in which: an organisation controls resources 

that it can configure to maximise its performance in the creation, by its employees, of 

products and/or services that are desired by consumers/users, in order to maximise the 

return on investment”).  

UK MoD on the other hand has moved from a perspective, which historically prior to the 

SDR in 1998 was best defined by worldview 1 (“a buyer defines the needs of users against 

which suppliers design and develop equipment that has capability, which assumes a 

context in which the equipment is used, the user’s skill, the effectiveness of the supply 

chain and the equipment’s maintained state at the time at which the capability is 

realised”), via worldview 2 (“a buyer translates a set of explicit user wants into a written 

set of solution independent requirements within the constraints of procurement policy, 

against which a supplier may generate system design options to satisfy the capability 

need”) under Smart Acquisition, to today’s view which is best described as worldview 6 

(“an enterprise of users, suppliers, and buyers develop a capability solution across (and 

incorporating) all components of capability for the user” and managing them and the 

capability itself throughout their respective lifecycles.) 

The DLoDs can be defined and arranged to fit into the technology, information and 

organisation model but the classification is not clear cut since some of the DLoDs can be 

said to fall into more than one element. Without a clear description and understanding of 

what comprises technology, organisation and personnel there is a risk that important 
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components necessary for the success of the capability are forgotten or ignored. This has 

indeed has happened in ServiceCo as evidenced by the relatively ancient infrastructure on 

which delivery of the vast majority of capabilities in the form of services to the customers 

depend, as discussed earlier. 

7.2.2 Requirements management 

In ServiceCo capability requirements are defined by first identifying a customer/user need 

or a service, referred to as customer experience that the company want to offer their 

clients. The features of the service are refined and defined through a process of detailing 

through the use of stories until eventually the technical, system and user requirements have 

been fully identified. The stories are always written from the perspective of a customer, 

who can be internal to ServiceCo or external. In contrast, UK MoD’s capability 

requirements percolate down from the government’s defence strategy. The required 

capabilities are identified as the defence strategy is filtered from principles and goals into 

action. Comparison between the required and/or desired capability and existing capability 

derives the capability gap, which sets the TLCM planning process into action.  

The driving forces behind the two approaches are completely different. As a commercial 

organisation with shareholders, ServiceCo is driven by a need to supply customers with the 

services and experiences that they want and/or need in order to make a profit and survive. 

In the case of MoD, the driving force is not the need to create profit, but ultimately to 

enable the government to live up to its military goals by enabling UK MoD to deliver its 

strategies and fulfil its commitments. UK MoD’s capability requirements are therefore 

likely to be affected to some extent by trends and mood swings in international and 

national politics as well as perceived threats. The manner in which those capability 

requirements are fulfilled is more sensitive to popular opinion as it is all paid for by the tax 

payer and for reliability and predictable availability the focus is on innovative use of 

mature technology. In contrast, ServiceCo is in commercial competition which means that, 

in general, as long as it provides a product that customers desire, in a format that they can 

use and at a price they think is reasonable and can afford, they can go ahead. Depending on 

the target audience for a specific product, the use of novel solutions and technologies may 

be of near equal importance as the product itself. 
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7.3 Stakeholders 

The stakeholder analyses showed that ServiceCo and UK MoD’s stakeholder relationships 

differ quite significantly. ServiceCo is a civilian, commercial organisation which is 

expected to make a profit for its shareholders. It is a multinational company with a wide 

range of customers worldwide. UK MoD is a government department which is largely 

funded by money from taxes. Dstl is a government trading fund with no requirement to 

make a profit, as long as it breaks even. It has primarily one customer, namely UK MoD, 

and that customer has global reach.  

As a public body, UK MoD is subject to laws such as the Freedom of Information Act 

which means that unless it falls within a number of listed exemptions information must be 

disclosed if requested. There are no similar requirements placed on ServiceCo. The 

company has to file an annual return and annual accounts and tax return with Company 

House as well as inform them of any changes such as change of directors. An annual report 

that provides an overview the company’s activities over the last year is released for the 

benefit of ServiceCo’s shareholders and other interested parties.  

Both organisations are enormous and consequently, changes in direction or strategy are not 

implemented quickly nor without difficulty as thousands of employees need to be brought 

along in any transformation. In this, they are similar. However, while ServiceCo is subject 

to the wishes of its shareholders, UK MoD is subject to the changes in government policy 

and the political climate. ServiceCo’s shareholders will be interested in primarily gaining a 

return on their investment. This affects all longer term decisions as shareholders may not 

have the patience to see through transformations that take a long time. UK MoD is 

responsible to the government which is subject to change within five years with its 

ministers of state changing rather more frequently and although the general direction for 

defence is unlikely to change, details of strategy and policy might well do so. In addition, 

the extent to which UK MoD is engaged in conflict and peacekeeping is also decided by 

the government. Given that UK MoD’s actions are likely to be challenged legally and by 

parliament, media and by individuals, it is imperative that records are kept, maintained and 

preserved. ServiceCo is subject to a public service requirement implemented through 

Ofxxx. However, it is unlikely that any challenge directed at the company would go back 

as many years and so the impetus to preserve documents is much less urgent. 
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7.4 Organisational similarities and differences 

Both ServiceCo and UK MoD have business units that perform similar functions. The case 

study at ServiceCo was conducted primarily at their research, innovation and design 

business unit, where most of the interviewees were involved in technical system design or 

in developing support solutions for the ageing infrastructure, and at an operations centre of 

one of their customer facing business units, where the persons interviewed engaged with 

customers, suppliers and representative of their capability partner to manage a service 

capability. The Dstl interviewees were mainly involved in capability investigations and 

options analysis for capability solutions and the interviewees at the FLC are involved in 

capability management and configuration. There are similarities in that both organisations 

are involved in RD&T activities, but Dstl has less direct involvement in systems 

development, and some of the interviewees were in operational command, albeit closely 

involved in capability generation. 

Despite the differences in nature and purpose of the two case study organisations, they 

both have responsibilities in the operation, management and maintenance of what are 

essentially ‘immortal’ systems. In ServiceCo’s case this system delivers essential services 

to society into the distant future. UK MoD system delivers military force, also into the 

distant future. Neither the ServiceCo nor UK MoD’s system can be allowed to degenerate 

and decay peacefully. Instead, they are kept alive and consequently, both ServiceCo and 

MoD systems must integrate legacy systems with new technology, usually at a fast rate.  

The integration of new technology brings opportunities to deliver newer and more 

advanced services that customers, whether individuals, corporations or government, want 

and need. Without this thirst or need for their respective services, they would have no 

reason to exist. However, not only do ServiceCo and MoD/Dstl provide services to their 

respective external customers, they are also customers of their own products as they both 

supply real-time support for other ‘business groups’ within their corporate owners. 

As a consequence of customer need and due to the nature of the activities carried out and 

services provided, it is critical that the outputs from both ServiceCo and MoD/Dstl are 

secure and correct. Neither organisation has the “right to be wrong” as society depends on 

them to behave in contracted and predictable ways. Where the behaviour and/or services 

fall short of public expectations, the consequences for the organisations, often in terms of 
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reputation, public trust and confidence, and financial punishments, are severe, as can be 

the consequences for their end-users. 

The continual upgrade and renewal of ServiceCo’s and MoD’s respective systems means 

that both organisations have extensive networks of software and hardware suppliers. The 

size of these networks provides significant employment opportunities locally, nationally 

and internationally which provides a political aspect to the importance of these 

organisations. However, where the supplier provides a service rather than a product, as 

described with the product-service shift in a previous chapter, a lot of knowledge relating 

to the organisation’s capability components, systems and subsystems resides outside the 

organisation itself. Both ServiceCo and MoD are vulnerable to these potential problems, 

whatever contracts may have been signed.  

The differences in organisational context for ServiceCo and MoD/Dstl are stark. While 

ServiceCo’s staff tends to stay in their roles for extended periods of time, MoD/Dstl’s staff 

rotate fairly often. Coupled with the organisations’ respective policies for retaining 

information, one can generalise to claim that ServiceCo’s knowledge processes are based 

around people while MoD/Dstl’s are based around IT.  

Despite considerable structural differences between the organisations, they both have 

similar goals for the utilisation and management of knowledge. That is to develop, support 

and maintain the capabilities required to fulfil their customers’ needs. This would seem to 

indicate that there is no inherent link between an organisation’s goals and the manner in 

which it organises itself with regard to the management of knowledge in order to meet 

those goals. The emphasis falls instead on the organisational architecture and the human 

resource policies that it implies. In other words, knowledge management depends more on 

the current knowledge state of its users, the distribution of these users, their background 

knowledge, and the rate of churn among these users. The provision of a knowledge 

management system is clearly a strategic issue for any organisation. 

7.4.1 The role of IT 

The role of IT differs between the two organisations. For ServiceCo, IT is a secure 

repository for project information. Once the project is completed and the Research, Design 

and Innovation business unit has handed the system over to the operations business unit, 

most information can be discarded within a comparatively short period of two years. 

ServiceCo also uses an Enterprise System in the form of a user story management system 
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to manage work that is carried out in the Research, Development and Innovation business 

unit. At Dstl and UK MoD, IT serves as a secure repository for information and there is a 

clear assessment of the value of information is kept in order to accurately identify a 

suitable retention plan.  

In managing knowledge, the key questions asked by the organisations are different as well. 

Within ServiceCo Research, Design and Innovation business unit, the questions asked are, 

‘Who knows what and can we bring this to bear on the project as needed?’ while with Dstl, 

the questions are ‘Who knows where the relevant knowledge is and how can we make sure 

that people can find and absorb it for their projects?’ Hence within ServiceCo, the role of 

IT is to correlate knowledge in people’s heads to relevant projects. Within Dstl, the role of 

IT is to correlate individuals and knowledge in relevant projects.  

Because the rate of technological implementation is rapid, both ServiceCo and MoD/Dstl 

have issues of relevance of the knowledge that they have and keeping up to date is of 

critical importance. In this, Dstl in particular relies on organisational and social aspects 

such as meetings, corridor discussions, communities of interest, co-location of personnel 

and personal networks. For Dstl, the role of IT is that it is where the legacy information is 

held, rather than in human heads. ServiceCo’s staff in the Research, Design and Innovation 

business unit is generally located at different sites. Informal meetings and conversations 

happen less spontaneously. Meetings tend to be conducted over the telephone, which 

requires a very disciplined approach to sharing information if it is not to disintegrate 

rapidly into chaos. In this situation, employees become even more reliant on their personal 

networks and the networks of the people they know; it is fortunate that the working culture 

has evolved to support this. For ServiceCo, the issue is the number of heads in which the 

legacy knowledge is held, and IT access to these individuals. 

7.4.2 Project focus and control 

Both ServiceCo’s Research, Design and Innovation business unit and Dstl have a common 

issue because of the complexity and long-term nature of the projects in which they are 

involved. This is the perennial project management issue of loss-of-focus as the project 

matures. The system is handed over to operations and the involvement of Research, Design 

and Innovation becomes more sporadic depending on upgrades and technical issues arising 

as complexities make themselves known. Personnel move on to different projects and/or 

units and personal links are broken. ‘Lean staffing’ and lack of time results in less 
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communications among the people involved and so the project becomes confusing and 

confused. This is a complex human and organisational issue which must be addressed by 

project management, and should be addressed by senior management, since it is a strategic 

issue.  

In the decade after the millennium, Honda used the ‘geba kai’ (= ‘council of war’) 

approach to handle similar situations. The approach involved the listing of all current 

cross-project issues and the bringing together of all relevant personnel to address them and 

to find a way forward for all of them. This way, it was possible to regain project focus and 

control in an effective, if inefficient manner. A role for IT in both ServiceCo and Dstl 

could be to make this cross-project approach a continuous process, while ensuring 

knowledge management at the same time. From an IT perspective, the key to the latter is 

well-designed, human-centred IT knowledge management systems keyed to project 

management and that recognise that the management of knowledge is a human, collective, 

cross-disciplinary activity that is augmented by IT. 

7.4.2.1 Management of knowledge 

The conceptual framework in Chapter 4 describes the management of knowledge as an 

output from knowledge activities that shape and are shaped by interactions with the inputs 

(capability enterprise characteristics, stakeholders and organisational characteristics) and 

the components of capability (or DLoDs). The managed knowledge takes on five different 

guises or forms based on Blacker (1995): embrained (abstract knowledge and cognitive 

skills), embodied (knowledge oriented towards action, physical skills), encoded (written or 

recorded knowledge), embedded (knowledge set in general routines, procedures and 

technologies) and encultured (knowledge manifested in shared understanding) knowledge. 

The case studies involved primarily recorded, embedded and embrained knowledge and 

knowledge that is integrated into the corporate and/or professional culture.  

7.4.2.1.1 Encoded knowledge 

Both ServiceCo and MoD/Dstl rely heavily on IT as a resource for knowledge 

management, or, to use Blackler’s terminology, the reliance is on encoded knowledge to 

ensure that required knowledge is kept alive. While MoD/Dstl policy involves retention 

periods for documents ranging for three years to permanent preservation, ServiceCo, 

unless pertaining to currently running projects, put files in archives after two years, if they 

have not been reviewed and re-issued, and destroys them if they have not been accessed 
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for twelve months following archiving. Computer supported processes are put in place to 

ensure that work is carried out appropriately while also ensuring that information and 

knowledge is encoded as work is carried out. However, the success of these computerized 

processes varies depending on the extent to which the users are able to use them correctly. 

As illustrated by the occasional incorrect use of user stories in Storm to allocate man hours 

to a task, individuals may interpret the process in a way that it was not intended or the 

“correct” way may appear too convoluted for users to apply it. At Dstl, much effort is put 

into supporting the teams involved in the capability audit by issuing instructions and 

guidelines and sharing experiences at meetings, etc., and ensuring that the templates for 

the process are correct and capture the needed information. 

The reliance on encoded knowledge is not surprising or unexpected as records must 

somehow be kept of work carried out, its inputs and the outputs. During the interviews, 

representatives from both organisations mentioned vulnerable competencies but the way 

they tackled this potential problem differed. Dstl’s KIS department were piloting trials for 

the knowledge capturing of specialist competences before the people holding them leave 

the organisation. ServiceCo, on the other hand, managed the problem by moving 

customers away from services and packages that depend on the availability of the 

competence, where possible, or by being prepared to take the financial hit of services 

failing, if necessary.  

7.4.2.1.2 Embedded knowledge 

Embedded knowledge can be closely linked with encoded knowledge since many 

processes and tools are developed to ensure that the outcomes from work carried out are 

recorded. However, as ServiceCo found, the existence of a procedure has historically not 

been a guarantee that the records kept are correct and accurate. One can only speculate 

about the reasons why this should happen and it could be the subject of further study. The 

story decomposition process is a key aspect of the new business model and serves to 

embed knowledge in the requirements management process. Requirements management is 

driven through a common story hierarchy which clearly communicates the desired end-

state.  

There is also a potential risk that computerised tools separate knowledge from the task. 

This is the principle at work when tasks are de-skilled so that they can be carried out by a 

less qualified person in order to free up people with more expensive skill sets. If the 
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knowledge and understanding that underpins the tool is removed then the task that the tool 

performs can be described as “magic”. This can cause serious problems as the tool 

gradually becomes obsolete, and as the more qualified people move on. 

7.4.2.1.3 Embrained knowledge 

Dstl staff regularly attend conferences both in the UK and abroad to stay abreast of 

development in specialist areas and to create contacts with people in academia and 

industry. The organisation has secondment arrangements with a number of organisations, 

including DE&S and universities to enable staff to develop new areas of competence and, 

internally, uses shadowing to pass on in-depth knowledge and understanding. The staff is 

encouraged to network actively both within and outside of Dstl if not to gain knowledge 

within a specific area, then to build a mental map that enables them to locate people with 

knowledge within that subject area, should they ever need to find out more. The 

networking and sharing of knowledge is also supported by the running of lunchtime 

seminars that are advertised across the site to invite interested people from across the 

organisation. This serves to make the existence of the knowledge known to others and also 

makes the holders of specific competence and knowledge visible to others.  

Within the Research, Design and Innovation business unit, ServiceCo held web 

presentations that were open to anyone interested. While this enabled people to sit in on 

presentations from their desks anywhere in the country, it is also a more impersonal 

approach which is less likely to build relationships between people. The company runs 

apprenticeships in cooperation with local colleges and many of the interviewees entered 

the organisation via this route. While ServiceCo as an organisation does not actively 

encourage and promote networking to the same extent as Dstl, it certainly does not 

discourage it but the geographical distribution of staff across sites and the number of 

people working from home hinders the nurturing of networks. Training courses and staff 

development initiatives can be a useful tool in this context. However, this costs money and 

the image that emerged on the extent to which investment was made in this area varied. 

Across the company, ServiceCo has mentoring schemes that enables young talented 

employees to grow professionally and to expand their networks across the business by 

attending courses and sitting in on meetings, etc. For more mature staff, training 

opportunities arise primarily with the introduction of new technology, when training can 

be included in the budget for the project. 
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ServiceCo appears to be very focused on the development of new technologies and 

services and the acquisition required to achieve those, but less aware of the needs of legacy 

systems such as the infrastructure, which is not set to be developed any further, but rather 

to be maintained for as long as is needed to develop a replacement. An example was 

discussed in Chapter 6.2.7, in relation to a particular system. Part of the negligence in 

investing in the management of knowledge and skills for the infrastructure is the result of 

the decision to replace it which was then scrapped only months before the case study took 

place. Hence, for years the organisation had worked under the expectation that the existing 

skills for the infrastructure would no longer be needed. The decision to keep the existing 

infrastructure and keep it going for another decade meant that competence that had been 

tapered off needed to be ramped up again and documentation that had been deemed 

obsolete had once again become relevant and needed. It is acknowledged that such 

decisions may be rare; nevertheless, because it can involve critical infrastructural systems 

within society, it is an issue of strategic importance. 

7.4.2.1.4 Encultured knowledge 

ServiceCo is keen to engender behaviours and attitudes in its staff that can be seen to 

promote knowledge sharing across the organisation. Visitors to ServiceCo’s premises 

cannot help but notice large posters dotted around the workplace emblazoned with slogans 

and the company values: trustworthy, helpful, inspiring, straightforward and heart. Several 

of the ServiceCo’s interviewees commented on how in general people within the 

organisation were helpful, and although the organisation is very hierarchical with seven 

levels of management, they expressed little to no hesitation in contacting people in other 

sections and at the higher levels in the hierarchy if they needed to in order to get the 

information or knowledge needed to carry out a job. 

ServiceCo’s long term partnership with another company does not appear to have had any 

consequences for the company’s behaviour outside of the unit that directly deals with the 

contract. The adoption of capability management does not seem to affect knowledge 

management either. In MoD/Dstl, the adoption of TLCM has required and still requires a 

vast shift in behaviour with greater openness both internally and externally as well as 

clearer allocation of responsibility and authority as there is a temptation within the 

acquisition community for people to want to make decisions about things such as in 

service dates without having the formal authority to do so.  
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7.4.2.1.5 Knowledge as a social construct 

Both ServiceCo and MoD/Dstl have gone through significant reorganisations in recent 

times, with associated reductions in staff numbers. In both cases, this has been achieved 

through voluntary redundancies, retirement or change of jobs, etc. In ServiceCo’s case, 

some of this process has taken place without real consideration of the effects on 

knowledge retention within the organisation.  

In ServiceCo, capability management is primarily about using common solutions across all 

the systems and managing projects based on the customer experience. For UK MoD/Dstl, 

TLCM is about much more than that since the range of capabilities involved is so much 

greater. As the organisation has become leaner, existing staff have had to take on the roles 

fulfilled by those who have left. At the same time, the organisation has moved to a 

business paradigm that involves greater integration between functions within it thereby 

making the parameters for the work carried out more complex as well as increasing the 

number of interactions that the staff need to process and maintain; since no one has found 

a way to increase the number of hours in the day, there are obvious implications for the 

restructuring of work and the role of management in the organisation.  

The reliance on recorded information and knowledge to carry the skills and competence 

required to perform the tasks and the lack of slack in the system to enable reflection and 

learning, seems to indicate that both organisations have forgotten about, or ignored, the 

contextual and social aspects of learning and management of knowledge. The rate of 

technical change and implementation in both organisations is rapid, but, because of its 

technical complexity, the pace at which new knowledge is encapsulated is slow. It can 

only happen once it has been discussed, tested, mulled over and understood beyond a 

superficial level. It bears repeating; neither organisation has the right to be wrong. 

7.4.2.1.6 Knowledge sharing 

One of the necessary behaviours for the success of TLCM identified in the workshop at the 

early stages of this research was improved knowledge sharing across the confederated 

enterprise. Both ServiceCo and UK MoD/Dstl rely on external contractors to provide 

products and services that are needed to make up required capability components. Much of 

this work is carried out in work relationships that vary in degree of closeness. However, 

neither organisation appeared to consider knowledge sharing apart from that which was 

required contractually. Within MoD and Dstl knowledge sharing is limited by strict 
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security restrictions that prevented information to be shared freely even between the 

government department and Dstl. ServiceCo did share some knowledge with suppliers and 

competitors. As the owner of the infrastructure they all used and as the oldest actor in the 

business, ServiceCo’s employees did on occasion give technical guidance and advice to 

other companies and organisations. Within the partnership between ServiceCo and 

PartnerCo knowledge was shared between the two partners reasonably freely, driven by 

the need to deliver the service. Obviously, there were some restrictions and there had been 

occasions where potentially sensitive information had been inadvertently revealed. As the 

partnership was a relationship of trust the team understood that this information must not 

be passed on. Outside the team, however, the relationship between ServiceCo and 

PartnerCo was perceived as that of traditional customer and supplier, which sometimes 

threatened to upset the trust between the two organisations.  

7.5 Individual knowledge activities 

In both ServiceCo and UK MoD employees found that the document management system 

both supported and restricted their access and retention of knowledge and information. As 

a consequence, individuals and teams developed strategies and behaviours to enable them 

to achieve their jobs.  

The most common of these strategies was the keeping of copies of documents and emails 

either in electronic or paper copy. Notebooks, binders and folders are tucked away in 

drawers and cupboards in some cases for many, many years. In one instance, an 

interviewee could recount how the organisation ended up relying on these sources in order 

to rebuild information that had been lost. In the case where individuals are repeatedly 

referring to documents during the course of their work, hardcopies are easier to navigate 

and annotate. A well-used paper volume will fall open to the sections that are used and 

read the most and the feel and thickness of the papers aid the individual to navigate the 

document and to find what is being sought.  

Every now and then, as life unfolds for all of us, one experiences, reads about in the media 

and hears friends and associates mention calls from management to ban employees from 

keeping their own copies of documents on their computer hard drives and in their desks 

and that everything should be stored in the central document management system. The 

reasons for these calls are usually valid and laudable; knowledge captured in these 

documents is not available for the benefit of the organisation as a whole. However, this 
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view fails to take into account the sheer volume of documents that most organisations 

accumulate and one might question the assumption that documents and files will be found 

and used by others only if they are stored centrally. Second, it is precisely because the 

individual has full control (and ease of access) over personal collections of documents and 

how and where they are stored that they can become such powerful sources of information 

and knowledge. Whilst there is the real risk in many organisations of a person working to 

an outdated copy, the advantage of this strategy for the individual is that s/he does not have 

to search for the document. It is to be found where s/he stored it and no one can move it or 

tamper with it. From the perspective of the individuals, this saves them time and enables 

them to work better.  

7.5.1 Knowing who and where 

The keeping of private copies of documents can be interpreted as a variant of a kind of 

knowledge to which the interviewees referred repeatedly but the author has not read much 

about in the literature, namely the knowledge of knowing where to look and/or whom to 

ask. In both ServiceCo and MoD, the behaviour of individuals using their network in order 

to find information that they do not themselves know where to locate was an important 

strategy for sourcing information. For some interviewees, this was their favoured approach 

to finding things out while others favoured looking for the information themselves first 

before approaching others. For all, almost always the personal network was involved. 

Networking was also an important channel for other information as well. At Dstl, the 

outskirts of meetings were important opportunities to exchange information informally and 

to make people aware of on-going decisions and events that might be relevant to them and 

their work. ServiceCo held many telephone conferences as their employees are spread out 

over a number of sites and many also work from home. This gives little room for informal 

interactions between participants outside of the meetings. In a bid to improve exchanges of 

ideas between employees, the company was considering co-locating teams in offices.  

7.5.2 Broadened base of knowledge 

The complexity involved in managing capabilities means that working with capability 

management can be a very challenging task intellectually. The system architect and the 

delegates on the TLCM fundamentals course that were directly involved in managing 

capability projects all talked about the masses of information they needed to process and 
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understand in order to do their jobs. This is echoed in the literature where for example 

Johnstone et al. (2008) observed that the introduction of a product-service paradigm in an 

aerospace company increased the number of interactions that employees needed to 

process, thereby increasing the organisational complexity. Dealing with complexity is 

difficult, however, as it requires of us to give up the illusion that the “the world is created 

of separate, unrelated forces” (Senge, 1990, p. 3). As Lawson (2001) observes, “The 

organizational efforts needed to deal with the pace and complexity of technology and 

information are human-intensive, and require time to process and reflect, to learn from 

experience, and to anticipate consequences where possible.” It appears reasonable to 

assume that capability management is not compatible with a lean organisation as people 

need time to process and understand the meanings of the interactions that they need to 

manage.  

For some employees in UK MoD, work with capability management also involves 

broadening their knowledge base as changes in one DLoD can trigger a series of cascading 

changes in the others. Managing the changes then becomes an exercise in ensuring that 

changes are communicated effectively and efficiently across and between the DLoDs. This 

requires capability engineers to have a good understanding of the different processes used 

within the various disciplines involved across the DLoDs and how they contribute to the 

final product and to each other. For example, a small change in equipment design will lead 

to changes in the supportability analysis, maintenance procedures and part lists. It may also 

result in changes to the training course and associated materials, the technical manuals, the 

safety case and the human factors integration. Failure to coordinate efforts across these 

areas leads to increased costs and delays.  

7.6 Managing knowledge for through life capability 

This section outlines a more complex perspective on knowledge management, emphasising 

the inter-relatedness of knowledge classes. Section 7.6.1 below discusses this inter-related 

nature, based on the case studies in Chapter 6. Section 7.6.2 describes an exercise by the 

author to illustrate this inter-relatedness based on a real-life exemplar, to show its nature. 

7.6.1 Capability and knowledge management 

The case studies highlighted that the knowledge management practices that were used by 

both ServiceCo and MoD are limited to focus mainly on encoded knowledge, to use 
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Blackler’s (1995) terminology. The notable exception in this are the efforts of Dstl’s KIS 

department who trialled different approaches to capturing employee’s experience before 

they left the organisation. As this research has progressed the author’s view and 

understanding of knowledge has changed from perceiving knowledge as existing in all the 

different forms identified by Blackler to an understanding of knowledge as living in the 

minds and bodies of individuals. Documents, tools and applications are manifestations or 

expressions of that knowledge but cannot in themselves be knowledgeable and will always 

require a human agent to interpret and make sense of the knowledge captured within a 

particular manifestation or expression. Another person can read what is written or study a 

graph or diagram but without the prerequisite knowledge, or at least the potential to 

acquire it, s/he is unlikely to understand it in the same way as the originator intended. 

Likewise, a person may follow a specified procedure or apply a tool that was designed by 

someone else but without an understanding of what the various steps in the procedure 

achieve, the procedure or tool becomes little more than clever magic. Hence, in the 

author’s view, individuals know while documents, processes and tools support knowing. 

Knowing is dependent on action or application. It is through acting and reflecting on the 

results that individuals and teams learn. It is by doing and by applying what we know that 

we keep it alive and current. The learned knowledge is refined and modified through 

reflection and reapplication. Sometimes new insights are reached as well. Groups of 

individuals can share knowledge or experiences that give them a common approach to 

interpreting events, problems and other situations(Cross et al., 2001; Jashapara, 2010; 

Newell et al., 2002; Nonaka & Takeuchi, 1995a; Tsoukas, 2005). This then becomes 

knowledge that is amalgamated in the group’s culture.  

However, although knowledge is learned, applied and refined in a constant flow, it is 

apposite to consider some of the difficulties. Distilling some information from an 

interviewee as he ruminated on the characteristics of expertise, the following points are 

relevant (the word ‘expert’ in these points means ‘someone with more knowledge than 

most people in the vicinity’): 

 Experts have different knowledge models to describe the problem, process or task 

compared to non-experts or novices (Bransford, Brown, & Cocking, 2004); 

consequently each person makes different demands on the knowledge network. 
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 Experts may have only partial understanding of the extent of their knowledge; both of 

what they do know and what they do not (Collins, 2010). This may be due to processes 

of rationalising, as opposed to understanding; the implication is that experts can be 

wrong, and conserving their knowledge may result in conserving errors as well.  

 Experts often know a great deal about a given topic, but not an important fact or value. 

Expertise comes in many forms, and one of the most important is in knowing what not 

to do, followed closely by knowing what to do at an early point in time. Neither of 

these requires knowledge of particular facts, and this applies to many other classes of 

knowledge as well. The implication is that management of knowledge, particularly in 

relation to the output of projects, needs to include detail, as well as principles and 

practice. 

It follows that a knowledge management system geared to the needs of the organisation’s 

people must be equipped with a flexible interface, and that knowledge conservation is an 

important, integral part of knowledge management.  

Complicating this are the inter-relationships between types of knowledge. Throughout this 

thesis the author has made use of Blackler’s taxonomy of knowledge. This carries the 

implication that knowledge management can be classified under similar headings. 

However, analysis of Blackler’s knowledge types and the relationships between them in 

Chapter 4demonstrated that knowledge cannot be neatly boxed into different types 

depending on where it sits or is held.  

Most fundamentally, it illustrates that the knowledge products and artefacts that 

individuals, teams and organisations produce are outputs from and expressions of 

knowledge that the creators of the artefacts and products have in their brains and their 

bodies. In his paper, Blackler writes that all the knowledge categories are present within 

organisations but that the emphasis is put on a different knowledge category depending on 

the type of business the organisation is in. The main finding from the analysis is not, as 

Blacker points out, that the knowledge categories co-exist, but that they are interdependent 

on each other. Orlikowski (2002) expresses this by describing how knowledge artefacts 

and even the physical work environment itself act as “scaffolding” for the individuals’ 

knowledge. While embrained, embodied and encultured knowledge are expressed in 

encoded and embedded forms, these forms also help to re-enforce and re-iterate that 

knowledge to those that use them.  
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Although Blackler’s categories have their roots in the epistemology of possession as 

discussed in the literature review, their interdependence highlights the context-dependent 

and social nature of knowledge. This in turn has implications for the management of 

knowledge-outsourcing of activities that are central to a business. If an activity is moved to 

a different part of an organisation, or even outside of the organisation, the knowledge of 

that activity will be lost over time as it is the organisation that performs the job that is the 

holder of that knowledge. During the investigation that resulted in the TLCM enterprise 

model in Chapter 4, the author asked representatives from UK MoD and academia about 

the ownership of knowledge created, developed and learned within and by partner 

companies during the course of such a partnership agreement. From the reactions to the 

question, it was clear that many the respondents had not considered this issue and while 

some saw that it might become a problem, others simply asserted that the knowledge 

belonged to the organisation that paid for it. This might be the case for legal artefacts such 

as patents and intellectual property, but as the concept model demonstrates the issue is not 

as clear cut as that. Designs and drawings only tell a partial truth, as do documents, graphs 

and databases. Even if an organisation like UK MoD can buy all design data and IPRs 

around a product, unless one is able to recreate or conjure up the context in which the 

information was created or used, its usefulness may be limited.  

From a systems perspective, a significant aspect that the concept model makes clear is that 

when designing a system, the organisational element does not only include structure, 

manpower requirements, training, competencies and skills. It also needs to consider the 

management of knowledge and its outputs. Processes and procedures are knowledge 

products and formalised expressions of knowledge and experience. As mentioned before, 

if the procedures are separated from the knowledge that supports them, they may still 

achieve the desired result but the users will not fully know how or why. Equally, if the 

procedure is lost, the individuals or teams may understand what needs to be done in theory 

but will not have the practical experience of what that entails. It is not uncommon for 

people with significant experience in work requiring practical skills to be able to share 

anecdotes about how those skills have been lost only for the organisation to find itself in a 

situation that its people need them. In some cases former employees have been persuaded 

out of retirement to teach their skills to a younger generation of workers.  
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7.6.2 An exemplar for knowledge management 

The author decided to explore the hypothesis that the type of knowledge and knowledge 

products used in a capability project vary depending on the project phase. Based on 

Mackley et al.’s grid (2008), the researcher constructed a simpler, more generic but 

complete example of a capability: moving personnel and materiel using armoured vehicles. 

This is shown in Table 15. The example was reviewed and made complete during a 

workshop with an industrial (ex-military) SME, and referencing JSP 886 volume 7 (UK 

MoD, 2012d). Together, the author and the SME identified the kind of knowledge 

products that would be predominantly used during the different phases of the capability 

lifecycle using Blackler’s knowledge categories as a kind of shorthand. Once completed, 

the table was studied by the researcher. The emergent ideas and reflections were presented 

along with the table to colleagues, a SMEs working with capability management in 

industry and her team leader at Dstl and discussed. .  

 

.
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Table 15- Use vehicles to move personnel and materiel example of knowledge products across sub-tasks (table based on Mackley, Barker, & John, 2008). Key: 

Brain – embrained knowledge, Bod – Embodied knowledge, Bed – embedded knowledge, Code – encoded knowledge, Cult – encultured knowledge 

 Training Equipment Personnel Information Doctrine Organisation Infrastructure Logistics 

L0: 

Hour 

 Use vehicles to move 

PAX and materiel. Bed, 
Bod, Brain 

Drivers drive.  

Maintainers maintain 

Brain, Bod 

Use comms system 

Brain, Bed 

   Daily inspection carried 

out Brain, Bod, Bed, Cult 

Urgent repairs / 

maintenance to keep 

vehicles mobile. Brain, 
Bod, Bed, Code 

L1: 

Days 

  Study/learn route Brain, 
Code 

  Carry out briefing Brain, 
Code, Cult 

Agree route Brain, Bod, 
Bed, Code, Cult 

Inspection of equipment 
Brain, Bod, Bed, Code, 

Cult 

L2: 

Weeks 

 Vehicles delivered from 
manufacturer/ available 

Bed, Code 

Trained and qualified 
drivers available to drive 

vehicles. Brain, Bod, 

Bed, Code, Cult 

   Accommodation and 
feeding arrangements for 

operational and 

maintenance staff in 
place. Brain, Code 

Fuelling and spares 
arrangements in place 

Bed, Code 

Rescue and maintenance 

vehicles available 

(REME) Brain, Bod, 

Bed, Code 

Trained and qualified 

maintainers available to 

maintain vehicles Brain, 

Bod, Bed, Code Cult 

L3: 

Months 

Create user manuals 
Brain, Bod, Bed, Code 

Training equipment, 
simulators, vehicles, etc. 

available Bed, Code 

   Establish command 
structure and 

maintenance 

organisation Brain, Bod, 
Bed, Code, Cult 

Appropriate training 
facilities available Bed, 

Code 

Strategic planning of 
resources Brain, Bed, 

Code Train the instructors 
Brain, Bod, Bed, Code, 

Cult 

Train the drivers and 

maintainers Brain, Bod, 

Bed, Code, Cult 

L4: 

Years 

Decide on maintainer 

training approach. Brain, 

Bed, Code, Cult 

Acquire vehicles Brain, 

Bed, Code, Cult 

Recruit suitable 

instructors, course 

designers, training 
analysts Brain, Bed, 

Code, Cult 

Decide on method 

and format of comms 

between command 
and vehicles. Brain, 

Bed, Code 

Appropriate and 

acceptable policy for 

moving PAX and 
materiel and use of 

private or public 

infrastructure. Brain, 
Bod, Bed, Code, Cult 

Acquisition organisation 

in place. Brain, Bed, 

Code, Cult 

Decide on approach to 

accommodation and 

feeding arrangements for 
training Brain, Bed, 

Code, Cult 

Maintenance strategy 

agreed. Brain, Bed, Code, 

Cult 

Decide on driver training 

approach Brain, Bed, 
Code, Cult 

Integrated support 

analysis Brain, Bed, 
Code, Cult. 

Design maintainer 

course. Brain, Bod, Bed, 
Code, Cult 

User organisation 

structure in place. Brain, 
Bed, Code, Cult 

Design driver course 
Brain, Bod, Bed, Code, 

Cult 

Legal requirements: 
licences, insurance 

Brain, Bod, Bed, 

Code, Cult 

Training organisation in 
place Brain, Bed, Code, 

Cult 

 



229 

 
© by Sofia Ahlberg Pilfold 2016 

The table above makes it clear that even though the task in focus is transporting personnel 

and materiel using armoured vehicles, there are a number of tasks that must be fulfilled 

before that in order to be able to achieve this main goal. These different tasks call for 

different types of knowledge, including knowledge held in a person’s head, physical skill 

and memory, knowledge written in documents such as manuals and training materials, or 

embedded in processes, procedures and instructions and knowledge that is part of a 

professional, organisation and/or local culture, hence any effort to manage knowledge for 

this capability should take all these types of knowledge into account. 

At the point when the main task is executed, the knowledge used to performed that task 

needs to have been learned. It has to be embrained, embodied, encultured or embedded 

already. Encoded knowledge may be required for quick reference, but the skills required 

whether cognitive or physical, will already have been learned. Knowledge to execute the 

task therefore has to have taken a physical form and exists, therefore, in the here and now.  

The table brings to attention another aspect of capability. Particularly in the TLCM context 

and UK MoD, capability refers to military capability, and is typically regarded as 

something that is launched under specific circumstances to achieve a specific objective or 

task and then quickly dismantled again. However, this fails to recognise that the 

organisation or enterprise which makes this all possible is also a capability enterprise that 

continually delivers the capability to create and deliver military capability. The enterprise 

is a SoS that delivers capability on an on-going basis and, of necessity, is itself an 

immortal capability. 

Compared to UK MoD, ServiceCo is continuously delivering a limited range of services to 

its customers. This is done using a predominantly technical SoS which for management 

purposes has been split along platform lines into capabilities. However, ServiceCo itself is 

also a capability SoS and, similar to UK MoD, is also an immortal capability itself.  

Breaking down the preceding tasks according to DLoD also highlights that each DLoD has 

its own “components of capability” that enable them to deliver their tasks. For example, 

the training DLoD has a set of capability components that must come together in order to 

deliver training. These capability components are the same as the DLoDs: training 

(training for instructors and maintainers of training equipment), equipment (suitable 

training equipment), personnel (an adequate number of instructors, course designers and 

administrators to deliver and manage training), infrastructure (training facilities), doctrine 
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(policy on how training should be developed and delivered by whom and to whom), 

organisation (an adequate organisation to manage, coordinate and deliver the required 

training), information (training materials) and logistics (maintenance and upkeep of 

training equipment and facilities). This also means that, every subtask in the table is the 

“main” or “end” task for one or more of the user groups involved.  

7.6.2.1 Diagnosing the dependencies between knowledge categories 

By analysing the tasks in Table 15 using the Functional Resonance Analysis Method 

(FRAM),(Hollnagel & Antipolis, 2008; Hollnagel, Pruchnicki, & Woltjer, 2005; 

Hollnagel, 2012) the diagram shown in Figure 32,  was created. FRAM is a method for event 

analysis, and accident investigations in particular. It has been designed to model events in 

complex systems and depicts non-linear relationships between activities or functions by 

showing how outputs from tasks become inputs and prerequisites for others but without 

putting time frames on them. The method addresses all levels of system granularity by 

showing functional coupling rather than system structure or organisation. Hence, by using 

the method, the researcher could show the dependence between tasks without having to 

take into account where they were carried and by whom.  

The FRAM modelling language is simple to learn. The function or activity is entered in 

hexagons with spokes, Figure 31. Each of the spokes represents a parameter (Hollnagel et 

al., 2005):  

 Input (I): that which the function processes or transforms or that which starts the 

function; 

 Output (O): that which is the result of the function, either an entity or a state change; 

 Preconditions (P): conditions that must be exist before a function can be executed; 

 Resources I: that which the function needs or consumes to produce the output; 

 Time (T): temporal constraints affecting the function (with regard to starting time, 

finishing time, or duration); and  

 Control I: how the function is monitored or controlled. 
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Figure 31 – FRAM hexagon (Hollnagel & Antipolis, 2008; Hollnagel et al., 2005; Hollnagel, 2012) 

A table is created for each task with descriptions for each of the parameters listed above. 

The completed tables for each activity are found in Appendix G to this thesis. The 

hexagons can then be used to make a diagram to graphically represent the events being 

analysed and the links between them (Figure 31). The method allows the functions or 

activities to be displayed without putting timeframes on them. This display highlights even 

more the dependency of the latter tasks on the preceding “preparatory” work that is carried 

out and demonstrates the scope of the knowledge involved in one glance. 

The author attempted to re-label the “spokes” on the hexagons in a way that was more 

relevant to the management of knowledge. However, these efforts were unsuccessful as 

they tended to become very complex, very quickly thereby becoming practically illegible 

and unusable. In the example created for this research, the author concentrated on the 

information aspect of the parameters. The diagram is found in Figure 32 below. 
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Figure 32 – FRAM diagram of sample task
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7.6.2.2 Analysis 

The resultant diagram requires some explanation. The obvious, are the hexagons 

containing the various tasks required to ultimately deliver the capability to move personnel 

and materiel using a land vehicle. The hexagons are connected to each other through lines 

running from the spokes that indicate dependencies between the different tasks and events. 

Where the activity involves training, the output is typically a trained person who is then 

prerequisite or an input for another activity. However, in general, the dependency link 

from one task to another represents information that flows from one activity to the other 

typically in the form of knowledge products such as documents, databases, drawings, etc. 

Clearly, these products have to be managed and maintained.  

Hidden in the diagram is the how of carrying out the tasks in the hexagons. This consists of 

the capability components that need to come together for the execution of each activity and 

includes the skills and competence of the people carrying them out. These are prerequisites 

that are needed in order for the task to take place and, with respect to the skills and 

knowledge, need to be maintained if the task is to be carried again. Being an events-

centred method, the FRAM modelling language does not enable these types of 

prerequisites to be identified. This represents a weakness in using this method for this 

purpose.  

The table based on Mackley et al. (2008) and the FRAM diagram illustrate the same 

capability but due to their layout bring different aspects of managing knowledge for a 

capability through life to the fore. By listing the knowledge types involved at the different 

phases in the capability lifecycle the Mackley table highlights that different kinds of 

knowledge and competences are needed in order to deliver it. However, due to the 

stratification into time periods, the table also conveys a message that a competence or kind 

of knowledge is no longer required once the capability to which the DLoD in question 

delivers has moved on to another phase. The FRAM diagram removes the time element 

that the Mackley table highlights. Tasks are shown to be dependent on each other but there 

are no sequential distinctions between them. Instead, the diagram shows the capability as 

dependent on knowledge and competences that co-exist simultaneously within the 

organisation that delivers it. However, it fails to convey the various forms of knowledge 

that are involved in each task.  
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Neither model conveys a complete picture of managing knowledge for through life 

capability, but both reveal important and separate aspects.  

Firstly, as discussed in the previous section, the organisation(s) that deliver(s) the 

capability components is a SoS with its own capability components that enable it to carry 

out the task. From a through life perspective, it is seems reasonable that the knowledge 

needed to operate and support these sub-capability components also have to be managed 

and maintained in order to support the capability that supports the capability. This touches 

on the area of business continuity planning. However, little in the results from the case 

study would appear to indicate that these questions are given much consideration in a 

wider organisational context than the interviewees directly affected by the issues. .  

Secondly, irrespective of whether the capability is delivered continually or as a one-off 

event, the knowledge and competencies required to work at the “operational end” need to 

have been embrained or embodied in the individuals doing the job while supported by 

embedded and encultured knowledge in their work environment. In other words, 

successful task performance depends on trained staff with the necessary experience and a 

work environment that maintains and sustains their competence.  

Thirdly, the table and diagram highlight that no capability component or DLoD, is more 

important than another in delivering a capability. They are all necessary to achieve the 

operational goals. Similarly, within each capability component, no skill or competence that 

contributes to any particular capability component is of less importance than another. If the 

knowledge and competence is not available at the point of need, it has to be learned, 

created or acquired, all of which is associated with additional costs and, in the case of the 

first two, time delays.  

Fourthly, the SoS that delivers the components to the capability comprises organisations 

and individuals outside the capability owner’s organisation. This point follows on from the 

first. Through life capability projects tend to be large project that span over several 

borders, organisational and even national. Given the distributed nature of the confederated 

enterprise and the knowledge, expertise and specialist fields involved, it is difficult for the 

capability owner to fully appreciate the range of competencies and skills required and their 

potential availability over time. This raises the question of whether it is possible to 

configuration manage the knowledge across a confederated enterprise so that the capability 

owner knows what knowledge is held where and by whom and can plan for future events. 
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The author realises that it is unlikely that there are easy or even plausible solutions to the 

issues raised by the points listed above. However, a problem’s complexity is no reason not 

to try to understand it and its potential impact on the situation in which one finds oneself. 

For this reason, the author believes that thinking about these issues, even in to a limited 

extent, may lead to better ways of managing both knowledge and capability through life.  

7.6.3 System and knowledge lifecycles 

Managing knowledge for though life capability brings together a number of different 

lifecycles. The first is the lifecycles of the component systems or sub-systems. These 

lifecycles are usually managed and described using the CADMID/T cycle. The second 

lifecycle is the life cycle of the capability. As described in previous chapter, capability is 

perceived as immortal, while the component systems that make it up come and go. As far 

as man-made systems are concerned, this is probably the closest to Hitchin’s (2003) 

system lifecycle model. A third lifecycle that is brought into the mix is the knowledge 

lifecycle which is intertwined with the system and capability lifecycles so that, as systems 

are designed developed, tested, delivered, operated, upgraded, maintained and eventually 

removed, knowledge is also created, learned, validated, applied, developed, shared and, 

eventually, retired and discarded. Models for this lifecycle tend to focus primarily on 

recorded knowledge.  

This intertwined and interdependent web of lifecycles is the same for all capability systems 

of systems, including organisations and just as capability projects involve developing the 

components of capability such that they support each other and fulfil each other’s 

requirements to contribute to the final product, so could management approach capability 

generation within their own organisation, including: 

 Staff training and skills development,  

 Equipment and technology,  

 Personnel competences, skill sets and development,  

 Information needs and how the information can be best captured and managed so that 

it can be found, accessed and retrieved, 

 Policies and processes, values 
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 How work is organised and structured, how the organisational structure reflects that 

work structure 

 Facilities and offices, how company cars are allocated 

 How support functions are organised, and what is their contribution to the 

organisation’s success.  

Some recommendations for Dstl arising from the discussion above are detailed in 

Chapter 8. 
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8 Conclusions 

This research set out to answer questions about managing knowledge for through life 

capability. In particular it wanted to uncover the requirements that capability management 

places on the management of knowledge with focus on organisational mechanisms. In 

recent years, capability management as a concept has moved outside of the defence arena 

into business in general. At the outset of the research, Dstl asked how organisations in 

other sectors managed knowledge for capability. Their question had its background in the 

aim of being UK MoD’s prime source of capability management advice.  

Capability projects bring together individuals with different skillsets, from different 

organisational units, often from different organisations, to work together to achieve a 

common goal, i.e. to deliver the required capability. That in itself is not a new idea. What 

is new is the increasingly greater complexity of these networks of people and organisations 

and all of this is enabled by increasingly better, faster and more reliable information and 

communications technology. Just like capability management, managing knowledge is a 

“wicked problem” (Rittel & Webber, 1973). There are no definitive answers, only 

solutions that work more or less well in different circumstances. Much research has been 

dedicated to knowledge management, but surprisingly little appears to have been looking 

at how knowledge is managed through the life of a project or a system.  

The research used a qualitative exploratory approach to reveal the organisational aspects of 

through life management of capability through the comparative analysis of case studies. 

The sample for this study consisted of two large and mature organisations, one of which 

was a government department, while the other a private company. Both had recently 

adopted capability management as their business model but one, the government 

department, had come somewhat further along the road of transformation. The case studies 

provided snapshots of two organisations in transition as they were wrestling to understand 

the consequences of the business model on their respective organisation and business.  

The findings of the case study shed light on management practices and processes that 

influence knowledge retention and management and the strategies that organisations and 



 238   

 
© by Sofia Ahlberg Pilfold 2016 

individuals employ in order to find, capture and maintain knowledge in an unstable 

environment. The two organisations used different definitions of capability and partnership 

agreements that featured strongly in the capability management concept of one, were seen 

as a beneficial, but quite separate, business strategy by the other. While the staff in one of 

the organisations was in constant flow between postings, the employees of the other stayed 

in place for longer. In the former, IT became an important source for knowing what had 

been going on before, while in the latter document management policies meant that 

information at times was lost. The government department expended much effort on 

developing processes and procedures for managing their business while the private 

company relied on nurturing behaviours and attitudes to facilitate business operations. In 

both cases, humans acted as a medium for continuity of knowledge. 

Different techniques such as concept mapping and FRAM were the used to explore 

conceptually the relationships between knowledge and capability. These reinforced and 

clarified the findings of the case study and assisted in generalisation of the findings.  

In relation to the aims and objectives in Chapter 1, specifically the following has been 

achieved: 

Establish the organisational factors and barriers that enable management of 

knowledge for through life capability. A number of these have been identified through 

this research, as outlined above. These have led to recommendations for Dstl. 

Make recommendations to support Dstl’s role as a provider of expert knowledge to 

actors and organisations throughout the TLCM enterprise. Ten specific 

recommendations have been made in total, detailed in Section 8.3.1 below.  

In relation to the objectives: 

Objective 1: Understand the implications of capability management for organisations 

and establish the requirements on the management of knowledge for Dstl explicitly. 

Through a case study, capability management has been explored in two organisations at 

opposite ends of the organisational spectrum (see Chapter 6 ). Commonalities and 

differences have been identified and described (See Sections 7.2, 7.3, 7.4 and 7.5). These 

are described in Table 16 below.  
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Table 16 - Commonalities and differences between ServiceCo and Dslt 

Characteristic ServiceCo Dstl 

Understanding of capability 

(Section 7.2.1) 

System-oriented; functions 

of existing systems 

Effect-oriented; what the 

capability must deliver 

Requirements management 

(Section 7.2.2) 

By means of user stories, 

reflecting the needs of users 

By decompostition of 

current defence strategy, 

compared to existing 

capabilities 

Stakeholders (Section 7.3) Ultimately, shareholders 

who may take a short-term 

view; staff; customers 

Government (MoD, with 

legal obligations for 

information. Long-term 

view is possible 

Nature of systems delivered 

(Section 7.4) 

Essentially ‘immortal’ 

systems that include legacy 

systems within and must 

work continuously 

Essentially, ‘immortal’ 

systems that include legacy 

systems within them, and 

must work continuously 

Suppliers (Section 7.4) Rely on commercial 

organisations for sub-

sysbems; do not have full 

control over knowledge 

Rely on commercial 

organisations for sub-

systems; do not have full 

control over knowledge. 

Staffing (Section 7.4) Personnel retained for long 

periods 

Personnel are rotated after 

short periods 

Role of IT (Section 7.4.1) Secure repositories of 

project knowledge, but only 

for two years (i.e. human 

memory and experience 

plays a big role) 

Secure, permanent 

repository of project 

knowledge on which the 

personnel are very reliant.  

Usage of IT (Section 7.4.1) “Who knows what and can 

be bring this to bear on the 

project as needed” 

“Who knows where the 

relevant knowledge is and 

how can we make sure that 

people can find and absorb 

it for their projects?” 

Project focus and control 

(Section 7.4.2) 

Complex projects, control 

can become diffused. 

Complex projects, control 

can become diffused.  

Management of knowledge 

(Section 7.4.2.1 

Mentoring; use of stories; IT 

repositories 

Networking within and 

outside the organisation; 

templates and procedures; 

IT repositories 
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Knowledge as a social 

construct (Section 7.4.2.1.5) 

Reliance on recorded 

information to carry skills 

and competence to carry out 

tasks; the contextual and 

social aspects of learning 

and management of 

knowledge ignored 

Reliance on recorded 

information to carry skills 

and competence to carry out 

tasks; the contextual and 

social aspects of learning 

and management of 

knowledge ignored 

Individual knowledge 

activities (Section 7.5) 

Keep physical logbooks, 

notes documents in handy, 

local receptacles (i.e. 

auxiliary resources) 

Keep physical logbooks, 

notes documents in handy, 

local receptacles (i.e. 

auxiliary resources) 

Knowing who and where 

(auxiliary indexes of 

knowledge) Section 7.5.1) 

Used for efficiency and to 

reconstruct knowledge 

discarded by IT system 

Used for efficiency and to 

discover knowledge 

repositories 

Nature of knowledge 

management (Section 7.6.1) 

“Individuals know while 

documents, processes and 

tools support knowing”: 

doing is fundamental to this. 

It follows that each 

individual will have 

different demands for 

knowledge management.  

“Individuals know while 

documents, processes and 

tools support knowing.”: 

doing is fundamental to this. 

It follows that each 

individual will have 

different demands for 

knowledge management. 

Continuity of knowledge 

(Section 7.6.1) 

Documentation of 

procedures, practices, etc. 

must be support by ‘how’ 

and ‘why’, else they will be 

re-learnt by mistakes 

Documentation of 

procedures, practices, etc. 

must be support by ‘how’ 

and ‘why’, else they will be 

re-learnt by mistakes 

 

Some general comments, common to both classes of organisations (and by implication, to 

all organisations between these two extremes) in Table 16 are pertinent: 

 There is a strong relationship between knowledge conservation, human resource 

management and company policies. This relationship has not been discussed in the 

literature to any great extent.  

 “Individuals know while documents, processes and tools support knowing” This 

finding emphasises the need for a close connection between humans and IT-based 

knowledge repositories. A flexible individual-oriented interface between the two is 

necessary, and the structure of the repository must support information about ‘how’ 

and ‘why’ as well as ‘what’. 
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 ‘Knowing’ is an individual capability and also a social one; communities of practice 

and networking are necessary components of an organisation’s knowledge base.  

 Conservation of knowledge requires the capture of system histories in context, not just 

technical information about designs and upgrades. This information is not easily 

captured. It tends to remain in human memories and documents about problems and 

special efforts may be required to ensure that this knowledge is retained and available 

on demand.  

These general findings and other specific ones listed in Table 16 have informed the 

recommendations in section 8.3.1. 

Objective 2: Identify and define organisational and individual behaviours needed in 

order for TLCM to work as intended with regard to knowledge sharing and flow. 

Through an enterprise modelling exercise and workshops, individual and organisational 

behaviours for sharing knowledge for TLCM are identified (see Chapter 4). Models and 

recommendations have been developed to provide a structural basis in which the 

behaviours currently adopted by personnel within both ServiceCo and Dstl will be 

satisfactory for the management of knowledge. In other words, people can carry on doing 

what they are currently doing as the organisational structure and mechanisms are changed 

to support management of knowledge for through life capability.  

Objective 3: Identify and document organisational factors that support and act as 

barriers for managing capability knowledge through life. These were identified in the 

process of completing Objective 1, and are listed above. The barriers point to the 

importance of the human aspects in the management of knowledge (see Chapters 6 and 7).  

Objective 4: Document principles for managing knowledge for through life 

capability. The identified principles are expressed in the recommendations (see Section 

8.3.1). based on the findings detailed above and in the following sections. 

8.1 Answering the research questions 

The following four questions were set out at the beginning of this project which the 

research sought to answer. (The list includes four additional sub-questions that were 

formulated after the creation of the ORDIT enterprise model, see section 3.2.1.1.4) 
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How does TLCM differ in its requirements for the management of knowledge 

compared to other programme management paradigms? 

The research showed that TLCM or management for through life capability does raise new 

requirements on the management of knowledge and increases its importance compared to 

other programme management paradigms. Or perhaps rather, the requirements have most 

likely always been the same but through life capability management brings to the fore 

aspects that other paradigms have been able to largely ignore. Capability is not only made 

up by bringing together the components within the eight DLoDs, the DLoDs themselves 

have the same capability components within which knowledge needs to be managed. This 

was explained in section 7.6.2. Through life capability management also calls for the 

concept of knowledge to be managed and broadened to include recorded knowledge or 

knowledge products as well as human experience and expertise. The through life aspect of 

the paradigm indicates a change of management focus from a project by project basis to a 

capability lifecycle basis that includes all the DLoDs and how they and the capability 

evolve and are employed over time.  

Sub question 1. How is knowledge shared across the confederated enterprise? 

The findings from the case studies are that in general, knowledge is not formally shared 

across the confederated enterprise beyond that which is required by law or specified in 

contractual agreements which may include contractor training and training materials and 

agreed design and test data deliveries at specific milestones (section 7.4.2.1.6). Informally, 

workers from different organisations working on the same project may share information. 

However, this is not controlled and it is done on the discretion of the individuals involved 

and in a relationship of trust. Hence, people may be informally informed of upcoming 

decisions or receive a document that they are not on the official mailing list for but that is 

still relevant to their job. In situations where organisations work in partnership to deliver a 

capability knowledge sharing is likely be more organic albeit still limited by restrictions 

set by the partnership agreement. There may be occasions where knowledge is shared 

outside the restrictions, either inadvertently due to the proximity of people working 

together as a team or in the interest of achieving the task at hand. In the latter case, this 

will generally have been cleared with a manager first. In the former, it is incumbent on the 

individuals involved to handle the situation with integrity and trust as to not to damage the 

relationship between the organisations.  
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Sub question 2. Does TLCM change how organisations define knowledge? 

The researcher found no evidence that the definition of knowledge had changed in either 

organisation as a consequence of the move towards through life capability management. 

However, there were some individuals who were starting to consider that knowledge 

management needed to be expanded to encompass rare skills within the organisation and to 

capture system histories as discussed under Objective 1.  

Sub question 3. Does TLCM lead to changes in staff knowledge behaviours? 

The research showed no indication that this was happening. However, individuals’ 

knowledge behaviours may come to change as TLCM becomes increasingly embedded in 

the organisations and their way of operating. It also depends on the relationship between 

company knowledge policies and HRM policies, as discussed under Objective 1 above.  

Sub question 4. How does the capability owner manage knowledge across a confederated 

enterprise? 

The research did not fully answer this sub question, although it did give indications to the 

answer. At the time of the research, the capability owner did not manage knowledge across 

the confederated enterprise beyond the customary contractual However with capability 

management taking a longer term view than project or even programme management, this 

question should be addressed especially with capability sustainability in mind.  

How does TLCM affect how organisations operating within such a paradigm 

function with regard to the management of knowledge? 

At the time of the research capability management had not affected the way knowledge 

was being managed within the organisations studied as part of the case study.  The 

research points to the need for knowledge management policies and processes that  

a) support the through life retention of capability information and knowledge coupled 

with robust and powerful IT solutions that are accessible as widely as possible across 

the confederated enterprise to ensure that everyone has access to one correct and up to 

date version of information with which they are expected to work; and 

b) work to minimise risks to business continuation by addressing retention of rare skills 

and seeking to eliminate single points of failure associated with specialist 

competencies. 
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What knowledge needs to be managed in order to enable successful TLCM? 

The research found that management for through life capability requires the background to 

the decisions made throughout the life of capability components to be captured in addition 

to the usual information that is currently documented and retained. Further, the retention of 

essential specialist competences and skills has to be planned long term to ensure that the 

capability and its constituent capability components can be supported.  

What does good management of knowledge mean in a TLCM context? 

Firstly, the management of knowledge needs to be driven by policies and processes that 

support both knowledge products and knowledge held in human heads and bodies. The 

policies need to consider not only the knowledge associated with the capability itself but 

also take into account the knowledge associated with the capability components and their 

constituent parts. The policies also need to reflect the through life and border spanning 

nature of capability management to ensure that the conditions are in place to facilitate 

knowledge capture, sharing and retention as well as other knowledge behaviours such as 

learning, development, curation, etc. across and between organisations in the confederated 

enterprise.  

The knowledge processes need to be supported by suitable and powerful tools to manage 

documentation and other capability knowledge products to ensure that they are relevant, 

accurate, up-to-date, complete, version-controlled, accessible and, most importantly, 

known. 

Secondly, good management of knowledge for TLCM means practicing good business 

continuation planning by ensuring adequate numbers of human resources with the 

necessary competencies and experience to be able to handle contingencies such as 

holidays, illness, movement of staff, retirement and death.  

8.2 Main contributions 

The study’s main contributions are: 

 Theoretical models for exploring the use of knowledge in acquisition projects over 

time using Blackler’s (1995) five knowledge categories and Hollnagel’s (Hollnagel, 

2012) Functional Resonance Analysis Method (See Section 7.6.2). The models tie 

together human knowing with the ability to do.  
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 Comparing two organisations at separate ends of the organisational spectrum and 

identifying common organisational factors that influence the management of 

knowledge for through life capability (See Sections 7.2, 7.3, 7.4 and 7.5). These factors 

are listed in Table 16 above.  

 Recognising that the enterprise is a capability SoS (See Section 4) that is made up of 

components that, like DLoDs, contribute to capability. In order to successfully delivery 

capability, knowledge about and within these components needs to be managed (See 

7.6.2)  

The author showed that knowing is dependent on there being human brains and bodies to 

intelligently apply knowledge. If the human is removed, the knowledge and the ability is 

lost and thereby also the organisation’s ability to deliver capability to its customers. 

Capability is commonly defined as the “ability to do something”. In this case, the 

organisation’s capability to deliver and support their capability to the customer is affected. 

A through life perspective on customer capability therefore also requires a through life 

perspective on the organisation’s own abilities.  

Further contributions to knowledge provided by the research are listed as findings below: 

Knowledge management for TLCM 

 TLCM raises new requirements on the management of knowledge by taking a longer 

term and integrated view (section 7.6). Instead of focusing on retention of existing 

knowledge products, management of knowledge for TLCM puts the focus on 

managing knowledge for future capability requirements, bringing in aspects as 

business continuation planning and consequently impacting on the organisation’s 

future development (section 7.6.2.2.)  

Managing complexity 

 TLCM is a challenge for capability engineers as the integration between capability 

components means that a change in one component may have trigger a number of 

cascading changes in the others. Managing the changes requires a good understanding 

of the different processes used within the various disciplines involved across the 

capability components and how they contribute to the final product and to each other.   
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Knowledge management and organisation 

 There is a strong relationship between knowledge conservation, human resource 

management and company policies (section 7.6.2.2) 

 An organisation’s goals and the manner in which it organises itself to achieve the with 

regard to the management of knowledge does not appear linked (see Section 

7.4).Instead, focus falls on the organisational architecture and the human resource 

polices that it implies. Knowledge management depends more on the current 

knowledge state of its users, the distribution of these users, their background 

knowledge, and the rate of churn among these users.  

 ‘Knowing’ is an individual capability and also a social one; communities of practice 

and networking are necessary components of an organisation’s knowledge base. 

(section 7.6.1). 

 Knowing whom to ask and where to look is in a knowledge retrieval perspective nearly 

ask important as knowing what to look for (section 7.5.1.).  

Role of IT 

 “Individuals know while documents, processes and tools support knowing”. This 

finding emphasises the need for a close connection between humans and IT-based 

knowledge repositories. A flexible individual-oriented interface between the two is 

necessary, and the structure of the repository must support information about ‘how’ 

and ‘why’ as well as ‘what’. (section 7.6.1) 

 The role of IT in knowledge management differs within organisations depending on 

the key questions asked in the management of knowledge. IT’s role can either be to 

correlate knowledge in people’s heads to relevant projects or to correlate individuals 

and knowledge in relevant projects (section 7.4.1) 

 The role of IT in determining issues related to the relevance and location of 

documentation differs depending of the organisation’s reliance on face to face 

interactions between employees as a means for communicating this information 

(section 7.4.1.)   
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Definition of the capability management 

 The capability end user is in some instances hard to define. To the commercial 

organisation the end user is known and well defined. To the government body, the 

definition of the end user is less clear. How the end user is defined determines where 

the SoS boundaries are defined. It is probably better to define the boundary as a broad 

fuzzy border. The indeterminacy implied by this view becomes a complexity issue for 

management of knowledge, often visible in operations as an emergent problem (section 

7.2.1.) 

Learning lessons from other business sectors 

Choice of technology 

 The nature of the organisation and its relationships with its stakeholders determine the 

solutions and technologies chosen for capability (section 7.2.2.)  

Motivation for knowledge management 

 The impetus to manage knowledge and how is influenced legal requirements and by 

the organisation’s relationships with its stakeholders including the extent it is subject to 

external scrutiny. (section 7.3).  

8.3 Research implications 

This research has endeavoured to elucidate the relationship between capability and the 

management of knowledge by exploring how organisational factors as well as attitudes and 

behaviours support or hinder it. The research has demonstrated the link between the 

creation and use of knowledge products and human knowledge and experience and 

contributes to the existing body of capability engineering theory and research by 

explaining the contribution of knowledge to capability and, by extension, capability 

management.  

The conclusion that the author draws from the study is that the chosen IT solution for 

information management is of lesser importance provided it enables users to store and 

retrieve documents and files accurately and reliably. Powerful search technology is of the 

essence. The challenge to management is being able to identify what knowledge the 

organisation needs to retain or preserve – either in people’s minds, or, in the case of 
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physical skill, bodies or in a format that allows it to be accurately reconstructed in heads 

and bodies within an acceptable time frame – and which knowledge to let go. To do this, a 

through life approach to organisational management and planning where the organisation 

is considered from a capability component, or DLoD, perspective, could be a fruitful 

exercise.  

The analysis of the case studies of two organisations studied as part of this research 

showed that they differed greatly in their reliance on operating procedures and process for 

the management of knowledge.  

Four themes emerged from the analysis. Based on these themes, the researcher formulated 

interventions that would influence knowledge management for through life capability at 

Dstl. Having spent a significant amount of time at Dstl’s premises at this point, the 

interventions were formulated based on incidental and cultural absorption of the Dstl 

environment. The interventions were validated through discussions with Robert Siddall 

and Fiona Harley and later expressed as recommendations.  

 Staff being able to fill the gaps between knowledge management processes and 

their knowledge network by creating the memory scaffolding (A. Clark, 1998) 

needed to cope with knowledge demands over time is key in successful 

management of knowledge.  

 Knowledge management works due to the resilience and adaptability of staff to 

overcome shortcomings in policy and practice.  

 Planning for through life capability means planning to eliminate one-deep essential 

competences in the organisations set to manage and operate it. Knowledge 

management for through life capability therefore include succession planning to 

reduce risks.  

 Information management is not the same as knowledge management. However, a 

reliable information management system with a powerful search function makes 

finding the knowledge and information needed faster, better and cheaper. 
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8.3.1 Some recommendations arising from the discussion above 

The following are recommendations for management of knowledge for through life 

capability. The research in this thesis was carried out before the New Operating Model had 

been adopted by the MoD two and a half years before publication. It is acknowledged that 

both Dstl and UK MoD as a whole have changed significantly and that this will impact the 

management of knowledge and capability management. The recommendations may be 

relevant to any organisation that is involved in this type of business paradigm. However, 

they are presented here with descriptions of how they may be specifically applicable to 

Dstl and UK MoD. 

Management structures to enhance knowledge management  

 The significant role of people at the heart of knowledge management indicates that all 

of the organisational LoDs involved in developing, delivering and managing a 

capability will be involved in the knowledge management system. This system should 

not only encompass recorded knowledge but also consider knowledge that is held in 

people’s heads and instantiated in tools, processes and procedures. It is recommended 

that personnel across all teams are required to be involved in the knowledge 

management system which should encompass knowledge that is held in people’s 

heads and instantiated in tools, processes and procedures as well as recorded 

knowledge.  

 Because of its potential importance, governance of the knowledge management system 

will be an important function of the Executive Board. At Dstl, making the role of Chief 

Information Officer on the Executive Board responsible for strategic management of 

skills in cooperation with the Chief Technical Officer and with lower-level support 

would be one way to fulfil this requirement. It is recommended that the role of Chief 

Information Officer on Dstl’s Executive Board should include strategic 

management of skills in liaison with the Chief Technical Officer.  

 It is not uncommon for organisations to have procedures that staff do not follow either 

due to ignorance or because the procedures are unworkable or do not fulfil their 

intended purposes. This results in an abundance of local and personal approaches 

achieve universal aims. It is recommended that processes and procedures for the 
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management of knowledge are reviewed to ensure that they are fit for purpose, 

workable and adopted throughout the organisation.  

Systems to strengthen knowledge curation  

 The function of an IT backbone in knowledge management is to store, find and present 

knowledge and information to the users. Since the users are varied, with varying levels 

of knowledge, and very varied requirements for the IT backbone, a responsive system 

with flexible interfaces will be required. Given the attributes of the users within Dstl 

(some of which are outlined in Section 7.2) as well as UK MoD, it will be necessary 

for the IT knowledge management backbone to be designed from an internal customer 

perspective. Any other approach, in which users are bundled together in the 

requirements, is unlikely to deliver the benefits expected. It is recommended that 

Dstl’s IT knowledge management backbone is designed from an internal 

customer perspective. This might be solved by adopting a responsive IT backbone 

with flexible interfaces to cater for varied needs of users to store, find and present 

knowledge and information. An example of such a change is currently being 

rolled out in UK MoD with respect to greater sharing of information using a 

generic SharePoint system.  

 Customer experience stories were used at ServiceCo to manage and define user 

requirements. The method embedded knowledge of the requirements as the customer 

experience stories were broken down hierarchically into ever greater detail and 

engendered a common understanding across the enterprise of their meaning. This 

method of embedding knowledge has led to organisation-wide consistent approach to 

the management of knowledge about a key business function. Consistent approaches, 

such as this, considerably enhance the curation of knowledge over the long term. It is 

recommended that Dstl consider the development of people-based knowledge 

related processes that could be applied consistently across the whole organisation 

in relation to key business functions. 

 Sections 7.2 and 7.3 show clearly that compartmentalising knowledge through 

indexing and security classifications is not necessarily a good idea from a knowledge 

management perspective. Since nobody is good at predicting future uses of knowledge, 

prior classifications using keywords are likely to be of limited benefit over time. At the 
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same time and for obvious and good reasons, the security issue is one that Dstl and UK 

MoD have to accept and live with. A project-oriented approach to knowledge capture 

with local project databases, coupled with an extremely good search engine to find and 

combine knowledge across these databases, may represent the best strategy. With due 

consideration to security, rather than rely on indexing using keywords, it is 

recommended that UK MoD adopts a project-oriented approach to knowledge 

capture with local project databases and excellent search functions to find and 

combine knowledge. 

Interventions to change behaviours concerning knowledge curation  

 Mentoring systems can be a powerful way for experienced personnel to transfer their 

skills and knowledge to younger colleagues before they retire and/or leave the 

organisation, thereby ensuring that essential and rare skills are retained. However, 

dissemination and learning of these skills and knowledge take time. Since the UK 

abolished the default retirement age in 2011, it is illegal for employers to compulsorily 

retire workers once they reach the age of 65. In addition, they are not allowed to 

question employees about their plans to retire. Members of staff wishing to retire are 

required to give Dstl at least one month’s notice of their plans providing the 

organisation with little time to plan or to ensure that the employee’s skills and 

experience are identified and captured. Planning for how to retain rare skills and 

experience within the organisations becomes essential. In this context, the experiences 

of the Canadian Civil Service may have lessons to teach (Hammer, 2002). It is 

recommended that Dstl adopts a mentoring system to capture the specialised 

knowledge of experienced employees to make sure that the organisation’s 

knowledge needs are met should key personnel decide to leave or retire.  

 Because of the inter-related nature of knowledge management, all the LoDs will be 

required to instantiate an efficient and effective strategy for managing knowledge, 

skills and competencies. Consequently, Board involvement in this will be necessary to 

deliver the appropriate levels of authority and resources that will be necessary. It is 

recommended that all the teams at Dstl are required to instantiate an efficient 

and effective strategy for the management of knowledge, skills and competencies 

with appropriate levels of authority and resources provided by the Board.  
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 To enhance the likelihood that knowledge will be kept up to date, all knowledge held 

outside human heads should have a designated owner; preferably the person who 

generated it. This will also help to overcome problems associated with knowledge 

being applied outside its context. It is recommended Dstl allocates a designated 

owner to all knowledge that is held outside human heads; preferably the 

preferred candidate for this role is the person originator of the knowledge.  

The KIS department in particular plays an essential role in enabling Dstl to carry out its 

aim to be the government’s prime source of S&T knowledge and advice. The initiatives 

and ideas that the interviewee from this department discussed demonstrated a great 

understanding for the issues described in these chapters. Given the centrality of humans in 

the knowledge management system, none of the above would work well without an 

appropriate culture in Dstl that encourages meetings, discussions, and other forms of 

human-to-human conversations. Furthermore, a culture by itself is unlikely to be fully 

effective. Physical resources, such as open-plan environments, discussion facilities, and so 

on are also necessary. The parts of Dstl that the author has been in contact with throughout 

this research have displayed these qualities and appeared to encourage these behaviours. It 

is important that these features are preserved.  

8.4 Recommendation for future research 

The author believes that it would be useful to test this approach to managing knowledge in 

organisational management and planning. It may be possible to do initial tests using 

historical data of a team or a project by following the staffing and project plans and the 

project’s long-term success. Based on that study, the author would like to conduct another 

study using historical data to predict the success of another project. Additional benefit 

would also derive from using data from projects that differ with regard to staff rotation so 

as to ascertain the strength of the relationship between staff and knowledge retention long 

term. The findings from both studies would be used to create a framework for long term 

organisational planning, for example give guidance on the knowledge that should be 

retained through the different phases of the capability lifecycle.  
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Appendix A – List of acronyms 

AC Architectural Compliance 

AOF Acquisition Operational Framework 

ATTAC Availability Transformation Tornado Aircraft Contract 

BCF Business Continuity Function 

CADMID Concept, Assessment, Demonstration, Manufacture, In-Service, Disposal 

CADMIT Concept, Assessment, Demonstration, Manufacture, In-Service, 

Termination 

CALS Continuous Acquisition and Lifecycle Support 

Cap EP Capability Equipment Plan 

CAQDAS Computer Assisted Qualitative Data AnalysiS 

CAS-G Capability Support Groups 

CBA Capabilities-Based Assessment 

CBRN Chemical Biological Radiological Nuclear 

CDE Centre for Defence Enterprise 

CMG Capability Management Group 

CMP Capability Management Plan 

CoC Components of Capability 

CONEMP Concept of Employment 

CONOPS Concept of Operations 

CPG Capability Planning Group 

CSA Chief Scientific Advisor 

DACP Defence Acquisition Change Programme 

DCDC Development Concepts and Doctrine Centre 

DCDS (Cap) Deputy Chief of Defence Staff (Capability) 

DCI Directorate of Capability Improvement 

DE&S Defence Equipment & Support 

DER Director of Equipment Resources 

DIKW Data, Information, Knowledge, Wisdom 

DIO Defence Infrastructure Organisation 
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DIS Defence Industrial Strategy 

DLO Defence Logistics Organisation 

DLoD Defence Line of Development 

DNA DeoxyriboNucleic Acid 

DoD Department of Defence 

DoD Department of Defense 

DOTMLPF Doctrine, Organisation, Training, Materiel, Leadership and education, 

Personnel, Facilities 

DPA Defence Procurement Agency 

DRO Departmental Records Officer 

DST Defence Science and Technology 

Dstl Defence Science and Technology Laboratory 

DSTP Defence Science and Technology Programme 

EP Equipment Plan 

EPSRC Engineering and Physical Sciences Research Council 

ESRC Economic and Social Research Council 

FE@R Force Element at Readiness; alternatively, Force Enablers at Readiness 

FIC Fundamental Inputs to Capability 

FLC Front Line Commands 

FRAM Functional Resonance Analysis Method 

GDC Global Development Centre 

HoC Heads of Capability 

HSE Health and Safety Executive 

IED Improvised Explosive Device 

IEEE Institute of Electrical and Electronics Engineers 

IEHF Institute of Ergonomics and Human Factors 

IEHF Institute of Ergonomics and Human Factors 

ILS Integrated Logistic Support 

INCOSE International Council on Systems Engineering 

IPR Intellectual Property Rights 

IPT Integrated acquisition Project Teams 

ISO Information Support Officer 

IT Information Technology 

JCB Joint Capabilities Board 
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KIS Knowledge and Information Services 

KME Knowledge Management and Exploitation 

MBSE Model-Based Systems Engineering 

MoD Ministry of Defence 

NATO North Atlantic Treaty Organisation 

NEC Network Enabled Capability 

ORDIT Organizational Requirements Definition of Information Technology 

Systems methodology 

OSS Operations Support System 

OTS Off The Shelf 

PFI Private Funding Initiative (Private Finance Initiative) 

PgB Programme Board 

PJHQ Permanent Joint Headquarters 

POEMS Project Orientated Environmental Management System 

POSMS Project Orientated Safety Management Systems 

PPP Public-Private Partnerships 

PSO Programme Support Office 

PTG Programmes and Technology Group 

RAF Royal Air Force 

REME Royal Electrical and Mechanical Engineers 

RFT Right First Time 

S I T Science, Innovation and Technology; this name has now been and replaced 

by Science and Technology (S&T) 

S&T Science and Technology 

SDR Strategic Defence Review 

SDSR Strategic Defence and Security Review 

SEIG Systems Engineering and Integration Group 

SME Subject Matter Expert 

SoS System of Systems 

SoSA System of Systems Approach 

SoSE Systems of Systems Engineering 

SPOF Single Point of Failure 

SPOK Single Point of Knowledge 

SRD Systems Requirement Document 
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SRO Senior Responsible Owner 

STV Single Transferrable Vote 

TEPID OIL Training, Equipment, Personnel, Information, Doctrine and policy, 

Organisation, Infrastructure, Logistics 

TLCM Through Life Capability Management 

UKHO UK Hydrographic Office 

UKHO UK Home Office 

UML Unified Modelling Language 

URD  User Requirement Document 
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Appendix B – Literature search words 

Search terms Number 

of results 

TLCM 27 

“through life capability management” 0 

System? of systems? management 7 

“Systems of systems” management 9 

“capability management” 26 

“capability engineering” 14 

“system of systems” 19 

“systems of systems” 20 

“system of systems lifecycle” 13 

“Systems of systems” lifecycle 17 

“Systems of systems” “life-cycle” 16 

“capability lifecycle” 0 

“capability life-cycle” 0 

acquisition 15 

“acquisition management” 11 

“procurement management 13 

“lines of development” 12 

capability “systems engineering” 17 

capability AND “systems of systems” 14 

“system of systems” 9 

“integrated supply chain” 7 

“system lifecycle” 11 

“system life cycle” 5 

“system of systems lifecycle” 9 

“systems of systems lifecycle” 15 

“system of systems life cycle” 18 

“systems of systems life cycle” 21 
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Search terms Number 

of results 

Life cycle 3 

acquisition 12 

“acquisition management” 8 

“procurement management” 8 

“lines of development” 14 

System? of system? engineering 98 

“System? of system?” engineering 0 

“System of systems” AND “integrated supply chain”  8 

acquisition 14 

“acquisition management” 10 

“procurement management” 14 

“lines of development” 18 

“Capability management” AND “systems engineering” 914 

“integrated supply chain” 43 

acquisition 248 

“acquisition management” 528 

“procurement management 5 210 

“knowledge management” AND “systems engineering” 5 843 

“system of systems” 7 594 

“integrated supply chain” 46 

“System lifecycle” 5 

“System life cycle” 8 

“capability management” 6 

“capability life-cycle” 1 

acquisition 901 

“acquisition management” 14 

“procurement management” 119 

“program* management” 12 

“project management” 2 608 

“systems engineering” 1 681 

“management of knowledge” 410 

“management of AND “systems of systems” 146 
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Search terms Number 

of results 

knowledge” “system of systems” 51 

“integrated supply chain” 0 

“System lifecycle” 3 

“System life cycle” 1 

“capability management” 9 

“capability life cycle” 107 

acquisition 4 400 

“acquisition management” 10 

“procurement management” 0 

“program* management” 0 

“project management” 9 

“systems engineering” 0 

“knowledge life cycle” AND “systems of systems” 0 

“system of systems” 0 

“integrated supply chain” 0 

“System life cycle” 0 

“capability life cycle” 0 

acquisition 12 

Procurement 0 

“knowledge curation” 0 

“knowledge sharing” 2 878 

“knowledge life cycle” 26 

“knowledge creation” 1 742 

“knowledge loss” 60 

“knowledge validation” 71 

“organisational learning” 711 

“learning organisation” 276 

“organisational knowledge” 137 

“knowledge management” AND “knowledge sharing” 7 

“knowledge life cycle” 0 

“knowledge creation” 8 

“knowledge loss” 0 
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Search terms Number 

of results 

“knowledge validation” 2 276 

“learning organisation” 123 

“learning organization” 878 

“organisational learning” 296 

“organizational learning” 1 189 

“organisational knowledge” 258 

“organizational knowledge” 943 

learning 55 309 

skill 79 081 

training 13 106  

knowing 910 

expertise 4 144 

know-how 1 212 

“management of 

knowledge” 

AND “knowledge sharing” 2 300 

“knowledge life cycle” 0 

“knowledge creation” 11 

“knowledge loss” 1 

“knowledge validation” 0 

“learning organization” 6 

“organizational learning” 18 

“organizational knowledge” 16 

learning 101 

skill 2 

training 45 

knowing 10 

expertise 13 

know-how 2 
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Appendix C – Interview guide 

Interview guide for managing knowledge for through life 

capability 

Background and function 

1. What is your job and role? 

2. How long have you worked here? 

3. What is your background? 

Capability 

1. How do you define the term capability? 

2. How is your organisation involved in capability management? 

3. Are other organisations involved? What do they do? 

About the role? 

1. Where do you sit in the organisation? What does this part of the organisation do? 

2. What are the main challenges with regard to knowledge? 

3. What are the inputs for your work? Outputs? 

4. How is knowledge shared? How is it stored? 

5. What sources of knowledge/information do you use? How often? 

6. Who do exchange knowledge with? How? Internally? Externally? 

7. Do you ever get in a situation where you don’t have the knowledge/information 

you need? How do you resolve it? 

8. How does your organisation support management of knowledge? 

9. How do you let others know about your knowledge? 

What do you do to keep track of the knowledge/information you use?
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Appendix D – Coding scheme 

Code families 

1 Interviews 

1 1 Basic information 

1 1 1 Role description 

1 1 2 Years in organisation 

1 1 3 Previous experience 

1 2 Modes of finding knowledge 

1 2 1 Informal network 

1 2 1 1 Email 

1 2 1 2 People search 

1 2 2 Document search 

1 2 2 1 intranet 

1 2 2 2 Internet 

1 2 3  Paper documents 

1 2 4 Databases (other) 

1 2 4 1 Config management database 

1 2 5 Meetings/Workshops 

1 2 6 Email 

1 2 7 Briefing/presentation 

1 3 Protecting knowledge 

1 3 1 Defence 

1 3 2 Commercial 

1 3 3  Barrier busting behaviour 

1 3 3 1 Loss of knowledge 

1 3 3 2 Recovery 

1 4 Modes of sharing knowledge 

1 4 1 Intranet website 

1 4 2  Email 

1 4 3 Written document 

1 4 4 Stand up meetings 
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1 4 5 Talking/preaching 

1 4 6 Learning 

1 4 6 1 Official training scheme 

1 4 6 2 Imitation 

1 5 Organisational strategy of managing knowledge 

1 5 1 Processes, procedures 

1 5 2 Document management 

1 5 3 Succession planning 

1 5 4 Knowledge capture 

1 5 5 Training 

1 5 6 Enablers 

1 5 7 Policy 

1 6 Capability management 

1 6 1 Definition of capability 

1 6 2 Operating model 

1 6 3  Life cycle management 

1 7 Behaviours 

1 7 1 Supportive 

1 7 2 Blocking 

1 7 3 Culture 
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Appendix E – Supplement to Case 1 

Operating model 

Capability management at ServiceCo is closely connected with the operating model which 

seeks to standardise and reuse platforms across the company’s network and services: “A 

macro [example] would be we spent x million on this bit of kit how can we reuse it for 

another service? And a micro would be between these two systems, software systems, they’re 

passing data on an interface, how can we reuse that interface to another system or to a third 

party? Or it might even be data on that interface. If we define a customer once in the 

business, let’s reuse that definition throughout the business.” 

 

Figure 33 – The eight principles underpinning the ServiceCo Business Model 

The operating model is described in internal literature as a process flow that drives end to end 

delivery of thoroughly tested solutions. It is based on agile design and engineering and 

encompassed twenty-two steps in total originally. At the time of the case study, this had been 

reduced to seven steps with several sub-steps within them. The model is built around eight 

concepts (Figure 33): 

 Evidence focused delivery – This is “the steel thread” and the central concept that 

runs through the entire operating model. As such, it describes that the aim of the 

business model is to develop new services and solutions in small iterations in short 
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cycles where they are implemented, tested and reworked until they pass the set 

acceptance criteria. These criteria describe the required improvement or change 

wanted in the current service or solution and may involve changes to technology, 

processes and/or people. The thorough testing of products and solutions throughout 

development is aimed at delivering “Right First Time” (RFT) to customers.  

 Re-iterative Integration Testing – This is the constant integration testing of changes to 

technology, processes and people as an on-going part of delivery projects. It forms an 

essential part of the Proof driven delivery concept to ensure that delivered solutions 

work end to end, with existing technology and processes and are RFT.  

 Customer involvement – This concept expresses the aim to deepen the engagement of 

customers in the development work carried out by multi-functional teams and, 

conversely, to give team members greater exposure to and engagement with the end 

customers. The purpose of this is to extend and elaborate the “common knowledge 

ground” between developers and customers, to mutual advantage.  

 Prioritising and time-tabling – The aim of the business model is to align the activities 

and commitments of ServiceCo’s entire organisation around the company’s business 

goals. At the same time, the organisation needs to be agile in order to change with 

changes in customer demands. The prioritisation approach also includes a new way in 

which funding is approved for development projects, involving two steps. The first 

step involves approving funding for building the project business case. Funding for 

development is approved in the second step, if appropriate.  

 Enterprise Programmes (EP) – The EPs are responsible for guiding, shaping, 

influencing and coordinating development projects across ServiceCo’s business units 

and for directing delivery schedules that span multiple parts of the organisation. EPs 

are lean and programme specific and do not exist beyond programme delivery.  

 Technical integration – This concept expresses the need to ensure the integration and 

working together of solutions that span multiple platforms and components.  

 Integrated solution design – This is solution design that is carried out by cross-

functional teams that include customer representatives, multifunctional units, 

technical integration specialists, testing specialists, design assurance specialists, 
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technical designers, process designers and training needs analysts to ensure that all 

aspects are taken into account in the solution design.  

 Business transformation realisation – A new service or solution is likely to require 

changes to processes and people as well as technology. The Research, Design and 

Innovation service unit is responsible to ensure that all these changes are delivered in 

a seamless manner across all the affected business units.  

Requirement management 

The operating model is built around a reoccurring theme, “customer experience”, which also 

features repeatedly in conversations with staff, especially those who work in one of the 

customer facing business units. Using agile development methodology, the customer 

experience, expressed in the form of user stories, also forms the framework around which 

work in the Research, Design and Innovation service unit is organised and managed.  

Since the company’s business is providing commercial and private customers with a service, 

customer satisfaction, for example by getting things right at the first attempt, is of paramount 

importance. To aid in this, ServiceCo has identified three types of experiences or “journeys” 

that customers can have in their interaction with the organisation. The first experience is 

where a customer buys an existing service or product from the company. This journey starts 

when ServiceCo understands the customer’s needs and ends when the need has been fulfilled 

and ServiceCo has collected the payment. The second type of journey begins with a customer 

experiencing difficulties in using any of ServiceCo’s products or services. This journey ends 

when the problem has been resolved and the customer is satisfied. The third journey type 

involves identifying a customer need and turning it into a new service or product opportunity. 

The journey has reached its end when the new product is launched and marketed and 

ServiceCo begins to collect revenue on it.  

The operating model for the Research, Design and Innovation service unit is primarily 

concerned with the third type of customer journey, although it supports directly and indirectly 

the first two journeys as well. A key principle for the operating model is that “everything is a 

story”, where identified customer needs can be captured in terms of user stories, as shown in 

Figure 34. User stories are used in agile software development and are expressed as one or 

two sentences in everyday language that describe functionality that a user requires from a 
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system. The user story is written by the customer and identifies who the user is, what he/she 

want or needs to be able to do and why:  

“The requirements must be described in user story format. A story is something that arises in 

dialogue with a customer about something that you need to do. It is an increment that can be 

developed and it is very important that it is written in the terms of who wants it, why. So for 

example: ‘As a product manager, I would like to have …’ followed by a description. So it 

really is a requirement item with some formal phrases inserted in the beginning, specifically, 

who the stakeholder is and that is then handled like an increment that you develop. 

Once a need has been identified, the associated story is decomposed into a hierarchy starting 

at high level down to task level. During the decomposition process, the technical details of 

the requirement are defined. As the user story is written in non-technical language, it is a tool 

that encourages dialogue between the users and the designer, thus enabling the designer to 

understand the customers’ needs more fully. The story decomposition also allows 

requirements to be traced to the business case and helps to ensure that the project or 

programme delivers a complete solution that includes technology, processes and people. All 

stories at all levels include identified acceptance criteria. Ideally, these will have been 

detailed before anything else to enable the development team to focus on how the story 

should be tested in order to ensure that the delivered service or product will be revenue 

making from the start.  

At ServiceCo, the story decomposition process begins with a “hot-house” or “round table” 

where all stakeholders come together for two or three days to work through and agree what 

the “what” in the customer experience stories is. However, during the interviews it appears 

that some of this work is started beforehand: “While you’re there talking, you have people 

when you come back who have the requirements written down anyway, and that are worked 

through and elaborated.” From the designers’ point of view, the benefit of the hothouse 

sessions is the opportunity to establish contacts and build relationships. At the same time, 

there seems to be differing expectations as to what the sessions are supposed to deliver: “The 

advantage is probably that you establish contacts with the people that you will be working 

with further on so from that perspective, it probably isn’t wasted time but I think the aims for 

what you are going to achieve are set a little bit too high compared to what you actually get 

out of it. And you get someone higher up who thinks that the requirements are done and 
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dusted, but the requirements aren’t done and dusted until you’ve finished building. It’s a 

daily activity that they change their minds.” 

This tendency for requirements continually evolving during development could be interpreted 

as a sign of an indecisive customer. However, more realistically, it is probably the result of 

both the customer and the designing team learning as the development progresses and their 

understanding of the requirement deepens. Unforeseen changes required in one system and/or 

unknown or hidden dependencies between systems may trigger change requirements in other 

systems which, in turn, may lead to yet further changes. This is a typical characteristic of a 

“wicked problem” (Rittel & Webber, 1973) 

Story decomposition 

The top level story is the Demand Story which sets out the requirements and is the starting 

point for the solution design, see Figure 34. The acceptance criteria at this level measure 

business benefit. Once a Demand Story has been approved for development, it is mapped to a 

programme. A Demand Story can be linked to one or more the Customer Experience (CE) 

Stories which consider the Demand Story from the external customers’ perspective. They 

describe features such as availability, reliability, protocols, etc., that the customer can 

measure.  
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Figure 34 – User story decomposition 

CE stories are decomposed to individual capability requirements through Solution Stories 

which are written directly for a reusable capability or platform. These stories detail the 

changes that are required to the technical systems, processes, organisation, competencies and 

skills in order to deliver the product or service. A Solution Story may be decomposed into 

Component Stories. A Component Story is bounded by a specific component and describes 

how a part or all of a Solution Story will be delivered by one feature. If a component is 

deemed to be too large and/or complex, a Component Story can be decomposed into a 

number of Engineering Stories.  

The stories are handled in a software tool called Storm. As well as managing the stories, this 

tool is also used to manage work in the Research, Design and Innovation service unit as all 

work carried out has to be linked to a user story. The constraint that requirements must be 

entered in story format has led to some practices that are formally incorrect as managers 

struggle to define tasks that may not be directly associated to a user requirement:  

“Of course once you’ve put a system in people will try and use it for different things that it 

wasn’t really intended for and that’s happened with Storm. So, because everything has to 

have a story, you’ll find stories for things that say, “As a delivery manager, I want four hours 
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of this person’s time so that I can answer this question.” You know, you just don’t model 

behaviour in that system.” 

As well as systems architects who define the changes that are required to technical systems, 

ServiceCo also has knowledge architects who define and manage the changes required to the 

social and organisational systems, including manpower, training and organisation. 

From this description of the requirements management process and how capabilities are 

changed to fulfil customer requirements, it becomes clear that what ServiceCo refers to as 

“capabilities” is the equivalent to UK MoD’s FE@Rs, as described in Chapter 1. 

Consequently, “service” or “product” in ServiceCo’s vocabulary is equivalent to UK MoD’s 

“capability”.  

Stakeholder analysis 

Taking a management of knowledge perspective, a stakeholder analysis of ServiceCo and the 

capability enterprise using Mitchell, Agle and Wood’s salience model (1997) identified the 

following stakeholders: 

Dormant stakeholders – Dormant stakeholders have power to impose their will on an 

organisation but do not have a legitimate relationship or urgent claim. For ServiceCo, this 

may be an external consultant, partner company employee or a disgruntled former or present 

employee who may choose to exercise power by spreading commercially sensitive 

information to competitors. As discussed in the previous sections, some of the employees 

within the Research, Design and Innovation service unit have access to commercially 

sensitive information that should not be divulged to the customer facing business units or to 

competitors. Individuals who are likely to come across this kind of information in their work 

need to undergo special yearly training to keep this information protected. PartnerCo’s on-

site representative on the capability partnership also also fall into this category of stakeholder. 

He and his colleagues are bound by non-disclosure agreements to prevent leakage of sensitive 

information.  

Discretionary stakeholders – Discretionary stakeholders have legitimacy but no power or 

urgent claims with which they can exert influence and there is no compelling need for 

managers to engage with them. Sales representatives from companies with which the 

ServiceCo has no commercial relationship are discretionary stakeholders. They are unlikely 

to have any influence on the management of knowledge within ServiceCo. 
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Demanding stakeholders – Demanding stakeholders have urgent claims but lack legitimacy 

and/or power to claim the organisations attention or resources. They are described by 

Mitchell et al. (1997)as being more of a nuisance than a threat. The author could not identify 

any demanding stakeholders with the regard to the management of knowledge. 

Dominant stakeholders – Dominant stakeholders get a lot of attention as they have both 

legitimate claims and the power to act on them. This group of stakeholders includes 

shareholders, investors, trade unions and regulating and government institutions. It may also 

include community leaders in areas where an organisation is a significant employer of the 

local people. From a knowledge management perspective, the executive management of an 

organisation is a dominant stakeholder in particular if it decides to undertake a significant 

restructuring or reorganisation as this would lead to reduction of staff and splitting of 

departments and teams which may lead to knowledge loss unless carefully considered. 

Regulatory bodies may also be dominant stakeholders which may influence how an 

organisation manages knowledge depending on the applicable regulations and standards. The 

infrastructure that ServiceCo maintains, operates and manages is part of the critical national 

infrastructure. ServiceCo is therefore required to ensure that it is available and operational 

within set criteria. This would influence management of knowledge within ServiceCo as this 

requires adequate levels of trained and qualified staff and access to relevant information and 

data about systems to maintain and operate them 

Dangerous stakeholders – These stakeholders lack legitimacy but have urgent claims and 

power to influence the organisation. This type of stakeholder includes terrorists that may 

target ServiceCo equipment, systems and infrastructure either through physical attacks or 

cyber-attacks. This affects the management of knowledge within ServiceCo in three main 

ways. Firstly, the organisation must ensure that it has competent staff whose job it is to 

successfully ward off any cyber threats to the organisations computerised operational 

systems. Secondly, if an attack is successfully carried out, the organisation needs to ensure 

that it has contingency plans in place that enable continued delivery of service, even to a 

limited extent, and that the people with the relevant competence are available with access to 

necessary information and data to restore operations. Thirdly, it must be able to deliver 

believable assurances that the situation has been restored by with added security and 

integrity.  
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Dependent stakeholders – Dependent stakeholders lack influence but have urgent and 

legitimate claims. From a knowledge management perspective, this kind of stakeholder may 

raise a legitimate and urgent request for information but without power to influence the 

holder of the information, they may get ignored. In another instance this stakeholder may be a 

customer with a legitimate and urgent need for a specific functionality in ServiceCo’s 

services. Unless that need is translated into a user story and acted on, the customer has little 

power to influence the organisation.  

Definitive stakeholders – This type of stakeholder is likely to be a dominant stakeholder 

who, temporarily does not only have legitimacy and power but also urgency to their claim. In 

ServiceCo’s case, it may be that customers start choosing other suppliers for their services. 

Individual customers may have legitimate and urgent claims but little power to influence the 

organisation but if large numbers of customers take their business elsewhere, their claim has 

gained urgency. In terms of the management of knowledge, this stakeholder only has a claim 

if ServiceCo is unable to deliver its services to their customers which could be the result of 

knowledge loss through knowledgeable staff leaving the organisation.  
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Appendix F – Supplement to Case 2 

Dstl support to MoD 

Seventy per cent of Dstl’s employees are scientists, engineers and analysts. The organisation 

has staff embedded across UK MoD providing impartial advice and fulfilling science and 

analysis roles in operations at home and in theatre for long term and short term projects and 

programmes. The range of areas covered across a wide range of areas such counter-terrorism, 

IED counter-measures and protection, force structures, Networked Enabled Capability 

(NEC),vaccine research, acquisitions, and crime science. Dstl’s organisation has thirteen 

business operating segments that provide service to UK MoD and wider government detailed 

in below. (Dstl, 2013, p. 71): 

Air and Weapons Systems – Provides analysis of systems on platforms and weapons 

systems that use the aerial battlespace. 

Biomedical Sciences – Provides MOD with the science base for the development of effective 

countermeasures for personnel against chemical and biological agents, blast and ballistics. 

Detection – Conducts research and provides advice on the detection and decontamination of 

chemical and biological agents and explosives. 

Environmental Sciences – Manages, monitors and controls environmental, radiological and 

chemical weapons demilitarisation hazards. 

Information Management – Provides high-quality and timely technical support, analysis, 

consultancy and research. 

Joint Systems – Provides systems advice in support of MoD decision-making on complex 

issues that cross environmental boundaries. 

Land Battlespace Systems – Provides analysis and advice on land systems, including 

vehicles, weapons and battlefield command and control systems. 

Naval Systems – Provides analysis and advice on all maritime systems. 

Physical Sciences – Provides protection science, dispersion physics, material science and 

armour physics expertise. 
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Policy and Capability Studies – Undertakes high-level operational analysis to support MoD 

and Government. 

Security Sciences – Provides the focus for counterterrorism and support to front-line 

operations. 

Sensors and Countermeasures – Researches and develops sensor and countermeasure 

technology for MOD by pushing the boundaries of science to protect lives at sea, on land and 

in the air. 

UK MoD’s non-nuclear science and technology research programme is managed by the 

Programme and Delivery Directorate, previously known as the Programme Office, at Dstl. 

The Programme Office was set up in 2010. Before that, science and technology activities 

within UK MoD were undertaken by three separate organisations: Science Innovation and 

Technology (SIT), Centre for Defence Enterprise (CDE) and Dstl. The research programme 

includes a portfolio of defence and security research  

Capability planning stakeholders 

The stakeholders in the capability planning process and the organisation (UK MoD, 2012a) 

that supports it are described in detail below. Figure 28 contains a diagram of the 

organisation. 
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Figure 35 – Capability Sponsor organisation 

Capability Sponsor – The Capability Sponsor is the organisation responsible for leading the 

capability change planning process and for identifying the equipment and its support 

requirements. The Capability Sponsor is led by the Joint Capabilities Board and acts as the 

sponsor for new and enhanced equipment and support programmes. The Capability Sponsor 

leads the MoD Unified Customer and is the deciding member in decisions to provide new 

equipment and equipment support. 

Joint Capabilities Board (JCB) – The JCB provides the strategic leadership and direction so 

that the Capability Sponsor is able to produce a balanced and coherent capability 

management plan that meets UK MoD’s policy requirements within the financial constraints. 

It also identifies dependencies and links between different capability areas and allocates the 

resources that the organisation needs in order to be able to achieve its objectives.  

Heads of Capability (HoCs) – Each HoCs is responsible for one or more discrete capability 

area and to ensure that change planning is carried out in an effective manner. Each HoC is 

supported by a Capability Management Group (CMG) and is also responsible for identifying 
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dependencies with CMGs and Capability Planning Groups (CPGs) within other capability 

areas.  

Capability Management Group –The CMG creates a management strategy for its capability 

area which takes into account all the DLoDs and details how the CMG is developing its area 

in line with direction and guidance set by the JCB. The CMG also investigates trades across 

their area of responsibility and manages important pan-capability opportunities and 

constraints. Members of the CMG come from the MoD Unified Customer. 

Capability Planning Group (CPG) – The CPGs are established by the HoC for his/her 

respective area. Typically each capability area will be represented by two to three CPGs 

which are led by the Capability Sponsor. Each CPGs interprets the guidance and direction set 

by the CMG to create equipment and support plans that take into account all the relevant 

DLoDs.  

MoD Unified Customer – The MoD Unified Customer is led by the Capability Sponsor and 

was set up with the aim of reducing duplication and to promote consensus between five 

stakeholders that it encompasses. These are: 

 The User – is described as the ultimate customer for defence acquisition business (UK 

MoD, 2012a). The User, also referred to as the Front Line Commands (FLC), represents 

their environment (land, sea, air or joint capabilities) and the wider user communities’ 

perspective(s).  

 Defence Science and Technology (DST) – is responsible for providing scientific and 

technological input into acquisition decisions by identifying alternatives and constructive 

challenge. Dstl is a key actor in DST; 

 DE&S – is responsible for providing equipment and to support and sustaining throughout 

its operational life. DE&S works closely with industry, including through private finance 

initiatives and other partnering arrangements; and  

 Central representative – represents UK MoD’s head office Finance Director.  

The CPG and the CMG are the structures through which the Unified Customer plans future 

capability (Brittain, 2008).  

Programme Boards (PgB) – The programme boards are established by the CPG to manage 

the delivery of a selected capability option and to ensure that it meets the objectives and 

produces the anticipated benefits.  
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Senior Responsible Owner (SRO) – The SRO is the individual who is the owner of all the 

business change that is being carried out by the capability project. The SRO is responsible for 

ensuring that a project or programme of capability change meets its objectives and delivers 

the anticipated benefits to the FLCs.  

Capability planning stages 

The stages are described below in the order in which they are numbered in Figure 27 (and 

reproduced in Figure 29 for the convienence of the reader). Although the process is depicted 

as a linear processes where each stage is followed by the next on the waterwheel, it is in fact 

non-linear as the outcome of one stage may result in previous stages being revisited. 

Furthermore, there may be a considerable degree of receprocity between the stages, implying 

that they should proceed concurrently. The Capability Sponsor, CPGs and CMGs may order 

an investigation outside of the sequential planning process, should they require such input 

into their current work. The capability audits and investigations are carried out with support 

from Dstl. Dstl’s work with the capability audit is discussed in the next section.  

 

Figure 36 - The six stages of the TLCM planning process (UK MoD, 2009) 

Stage 1 – Capability Definition – During this stage the definition for each of the CMG and 

CPG in the eleven capability areas is developed. This task is principally carried out by the 

strategy staff in the Capability Sponsor and the Equipment Plan branch in discussion with a 

range of departmental stakeholders. During this stage the HoCs identify stakeholders for their 

respective areas as well as dependencies with other CPGs and CMGs.  
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Stage 2 – Capability Goals – This task is principally carried out by the strategy staff in the 

Capability Sponsor and the Equipment Plan branch in discussion with a range of 

departmental stakeholders. The Defence Planning Assumptions and other policy guidance 

and analysis form the basis on which the capability requirements are clearly defined as one or 

more statements of capability need. The capability need statements should define specific, 

measurable and solution-independent characteristics for the capability area expressed in 

comprehensive performance characteristics required for one or more force groupings. 

Capability goals are recorded at CMG and CPG levels. 

Stage 3 – Baseline Review and Audit – This stage develops a baseline assessment across all 

Defence Lines of Development (DLoD) currently planned, and presents five capability 

perspectives relating to the Capability Area for each CMG and CPG. 

 The Capability Perspectives identify deficiencies in capability across all the DLoDs 

within each CMG and CPG area.  

 The Research Perspective explores the degree to which the current research programme is 

aligned with the individual, CPG-wide or CMG-wide capability goals defined in Stage 2.  

 The Industrial Perspective considers the impact of each CMG and CPG planning area on 

their respective and relevant industrial sectors. It further considers how CMG and CPG 

planning areas may be impacted by trends and key drivers.  

 The Financial Perspective identifies the key financial strains that may affect CMG and 

CPG planning areas.  

 Finally, the Commercial Perspective examines the extent to which existing contractual 

commitments may affect CMG and CPG planning aspirations.  

Stage 4 – Shortfall and Opportunity Analysis – In this stage related CMGs and CPGs work 

together to identify the shortfalls and opportunities associated with the five perspectives. The 

capability goals in stage two of the planning process are compared to the baseline review and 

audit in stage 3 to provide an audit trail for decisions about what to take forward and what to 

dismiss. The process may produce one of three possible outcomes. The first is the decision to 

raise options immediately to fulfil the capability shortfall. The second involves launching 

capability investigations which may result in options being raised. Finally, the third possible 

output is the decision to take no further action. The reason for this decision should be 

recorded.  
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Dstl supports the CMGs and CPGs in carrying out capability audit and shortfall analysis. 

During the time that the author was carrying out her research, Dstl was in the process of 

improving the capability audit process to in order to create a common approach across all the 

capability areas and to provide an audit trail for the capability shortfalls and opportunities 

identified.  

Stage 5 – Capability Investigations – Capability investigations aim to identify a range of 

possible solutions to capability shortfalls and opportunities across all the DLoDs, including 

changes in investment and smarter ways of working. The capability investigations may be 

triggered by the JCB, CPG or CMG and vary in detail and scope depending on which body 

initiated it. The JCB directed capability investigation influences UK MoD’s strategic 

direction in the broadest sense. These capability investigations are generally complex in 

nature and span multiple capability areas and may not emerge from stage 4 of the capability 

planning process. HoC Generated Capability Investigations address specific risks in support 

of a decision within a CMG or CPG and the outcome is contained within that capability area. 

These investigations are triggered at initiated at CMG or CPG level. Finally, Delivery 

Investigations are a Programme Board function, directed by the CMG. These belong in the 

delivery space when the planning solution is largely known, and focus on the practicalities of 

the delivery solution.  

To ensure a consistent approach and outcome the investigations follow a standardised 

process. The investigations are usually led by the Capability Sponsor who draws the required 

resources and expertise to generate new and innovative solution options from across the MoD 

Unified Customer. 

Stage 6 – Endorse the Capability Management Plan – This stage creates a prioritised list 

from the options that were created in stages four and five to identify the range of options that 

maximises the capability within the financial constraints. The stage is carried out through a 

formal process of decision conferencing in which the available options are escalated through 

increasingly higher management levels for assessment against an agreed set of criteria and 

prioritisation. This formal method provides clear advantages over a less structured approach 

by creating an audit trail where all decisions are captured together with the assessment of the 

options and the reasons behind them. This provides robustness to the decision that is 

submitted to HM Treasury and creates increased buy-in into the final decision among 

stakeholders. It also strengthens the decision in the face of challenge from the wider MoD 
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community. The conferencing starts at CPG level and is then progressed to CMG level within 

the capability area. It then escalates to pan-CMG level and finally to JCB level. For the 

decision conferencing the JCB is extended to also include the three DE&S Chiefs of Materiel 

which represent the supplying organisation, representatives from the three FLCs and the 

Permanent Joint Headquarters and the three Assistant Chiefs who together represent the User 

community, the Assistant Chief of the Defence Staff and the Director General. The latter two 

represent Finance, Resources and Plans and Corporate Approvals. 

The final output from Stage 6, and from the planning process as a whole, is a Capability 

Management Plan which describes the CPG’s strategy to achieve its stated capability goals 

over time and includes the supporting evidence and documentation for the decisions stated 

therein. The plan lists dependencies and links with other capability areas and the work 

conducted by their respective CMGs and CPGs. It also details the programme boards 

associated with the CPG, the endorsed capability options and their relationships with the 

programme boards.  

SOSA 

A key factor in the success of TLCM is the application of a systems approach and systems 

engineering is a crucial skill for both the customer and the supplier (Tibbitt, 2009). The 

Systems Engineering Integration Group (SEIG) based primarily at DE&S at MoD 

Abbeywood has been working on a Systems of Systems Approach (SoSA). The SoSA sets 

out common principles, rules and standards across the UK MoD and defence industry aimed 

at improving interoperability between systems. This is achieved through better planning of 

programmes and better understanding of the interoperability requirements and constraints 

between projects and how these interact at the point of capability generation (UK MoD, 

2010b). Capability generation is UK MoD’s term for the process by which the capability 

components are developed in order to for the capability to be realised.  

The SoSA is described as a key enabler for TLCM. Its intended aim is to improve the 

consistency with which policy and best practice is applied and to play a central part in 

delivering better solutions for defence in the future. The SoSA is supported by systems 

engineering and is the mechanism that enables the UK MoD and industry to build systems 

that achieve the flexibility, commonality and reuse that is required. It includes three 

instruments designed to facilitate the achievement of these aims (UK MoD, 2012c): 
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 SOSA Principles – the design principles that direct the manner in which industry and UK 

MoD provides defence capability. 

 SOSA Operating Model – This model defines the suitable level of governance as well as 

the shared ways working across UK MoD and industry.  

 SOSA Rulebook – is a shared resource that supports the collaboration between UK MoD 

and industry that is required by the SoSA operating model. The rulebook includes 

strategies, policies and rules to ensure compliance of delivered systems.  

Dstl’s involvement in SoSA has been to provide people and expertise as well as data and 

models and to ensure that the results are consistent with other work in which UK MoD has 

and is involved in this area.  

The purpose of the operating model and rulebook is primarily to support the adoption of the 

SoSA principles. Which principles apply to each individual project and programme varies, as 

does how they are applied. The SoSA principles provide a common understanding of, 

vocabulary for and approach to capability acquisition by defining the objectives by which the 

UK MoD should acquire capability. They apply irrespective of how the individual acquisition 

project is sponsored or funded.  

The nine principles are (UK MoD, 2010b): 

 Unifying the Defence Enterprise – UK MoD will achieve common business and 

operational goals and priorities, which will be delivered through a governance 

framework.  

The framework will be used to assign authority and direct dedicated delivery teams.  

Delivery teams will be responsible for ensuring collaboration in achieving these goals, in 

delivery and through life management of coherent solutions and their acceptance into 

service. 

 Driving business and operational effectiveness – Requirements will include the 

through-life dimensions of concept, design, development, use and support and disposal 

(i.e. across the product/service lifecycle), across all DLoDs. Dimensions to be considered 

include: Financial, Exportability, Performance, Assurance, Reliability, Security, Safety, 

Sustainability, End-to-end military integrity, Business continuity, and Supportability. 

Solutions will be developed to deliver business and operational effectiveness that is 

informed by experience. 
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 Minimising diversity – Solutions will be delivered to achieve operational effectiveness, 

whilst ensuring that the number of different systems, components, tools, facilities and 

infrastructure used to generate Defence capability (this spans multiple Force Elements) is 

minimised across all DLoDs. 

 Designing for reuse – All Defence Lines of Development (DLoD) will deliver solutions 

by exploiting those already in existence and ensuring that new solutions and their 

constituent parts are designed in a way that allows for their reuse across the Defence 

Enterprise. 

 Building with proven solutions – Where possible, solutions will be Off the Shelf (OTS) 

based. Only when this is proven to be ineffective, in terms of cost, time or performance, 

will tailored OTS or bespoke solutions be procured.  

 Ensuring commonality of services across the Defence Enterprise – Common business 

and operational activities will be supported by the same service irrespective of 

organisational and operational location, security domain and infrastructure. 

 Designing for flexible interoperability Solutions will be designed to meet their 

interoperability needs. Solutions will be of modular design aligned to business process 

allowing solutions to be responsive to changes in acquisition and operations. 

 Adopting open standards – Solutions will be designed with open standards in a manner 

that is not detrimental to security, innovation and operational superiority 

 Information as an asset –Solutions will be developed to enable them to be managed and 

exploited across Defence, maximising accessibility without compromising security. 

At the time of the case study, work was underway to define the processes and tools that 

would support the implementation of the principles. The SoSA is expected to evolve 

capability management becomes increasingly embedded and the organisation and it processes 

mature.  

SOSA principles 

The nine principles are described in detail here (UK MoD, 2010b): 

 Unifying the Defence Enterprise – UK MoD will achieve common business and 

operational goals and priorities, which will be delivered through a governance 

framework.  

The framework will be used to assign authority and direct dedicated delivery teams.  
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Delivery teams will be responsible for ensuring collaboration in achieving these goals, in 

delivery and through life management of coherent solutions and their acceptance into 

service. 

 Driving business and operational effectiveness – Requirements will include the 

through-life dimensions of concept, design, development, use and support and disposal 

(i.e. across the product/service lifecycle), across all DLoDs. Dimensions to be considered 

include: Financial, Exportability, Performance, Assurance, Reliability, Security, Safety, 

Sustainability, End-to-end military integrity, Business continuity, and Supportability. 

Solutions will be developed to deliver business and operational effectiveness that is 

informed by experience. 

 Minimising diversity – Solutions will be delivered to achieve operational effectiveness, 

whilst ensuring that the number of different systems, components, tools, facilities and 

infrastructure used to generate Defence capability (this spans multiple Force Elements) is 

minimised across all DLoDs. 

 Designing for reuse – All Defence Lines of Development (DLoD) will deliver solutions 

by exploiting those already in existence and ensuring that new solutions and their 

constituent parts are designed in a way that allows for their reuse across the Defence 

Enterprise. 

 Building with proven solutions – Where possible, solutions will be Off the Shelf (OTS) 

based. Only when this is proven to be ineffective, in terms of cost, time or performance, 

will tailored OTS or bespoke solutions be procured.  

 Ensuring commonality of services across the Defence Enterprise – Common business 

and operational activities will be supported by the same service irrespective of 

organisational and operational location, security domain and infrastructure. 

 Designing for flexible interoperability Solutions will be designed to meet their 

interoperability needs. Solutions will be of modular design aligned to business process 

allowing solutions to be responsive to changes in acquisition and operations. 

 Adopting open standards – Solutions will be designed with open standards in a manner 

that is not detrimental to security, innovation and operational superiority 

Information as an asset –Solutions will be developed to enable them to be managed and 

exploited across Defence, maximising accessibility without compromising security. 
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Stakeholder analysis 

The stakeholder analysis was carried out with regard to the UK MoD and Dstl alone and not 

with regard to their relationship with the UK government. The stakeholder analysis of UK 

MoD and Dstl using Mitchell, Agle and Wood’s salience model (1997) from a management 

of knowledge perspective has identified the following stakeholders: 

Dormant stakeholders – Dormant stakeholders do not have an urgent or legitimate claim on 

the organisation but they do have the power to impose their have power to impose their will 

on an organisation but do not have a legitimate relationship or urgent claim. For UK MoD 

these stakeholders may be represented by current and former employees and external 

consultants who divulge secret information to organisations such as IRA or Al-Qaeda, the 

press or the government of another country. The spreading of knowledge by current and past 

employees as well as contractors is controlled by legal means through the Official Secrets 

Act, which makes it illegal to disclose or handle sensitive information in an inappropriate 

manner. Employees and contracts are bound by this law and, as a reminder, are regularly 

required to sign a statement where they agree to comply with the restrictions that the law 

imposes. In addition, employees and contractors likely to come in contact with sensitive 

information have to go through a security clearance or vetting process. The process is 

reviewed regularly and provides the departement with a degree of assurance that an 

individual is suitable to work with sensitive information. In addition, by having a record of an 

individual’s misdemeanors and other potentially embarrassing past actions there is a reduced 

risk that any such information being used against the individual for blackmailing purposes.  

Discretionary stakeholders – Discretionary stakeholders have legitimacy but no power or 

urgent claims with which they can exert influence and there is no compelling need for 

managers to engage with them. The media and journalists may belong to this stakeholder 

group as far as UK MoD and Dstl are concerned. They have the legitimate right to ask 

questions as well as to investigate, but have little to no power to extract answers if these are 

not forthcoming. Journalists and the public can ask for information to be released to them 

under the Freedom of Information Act, makes it more difficult for government bodies and 

agencies to withhold information. However, a request to disclose information may be denied 

based on a number of extemptions including information relating or dealing with national 

security (BBC, 2013). The voting public also belong to this group of stakeholder. On the 

principle of one person, one vote the individual will not have very much influence in the 
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actions of the government or UK MoD. All the same, as citizens and taxpayers in a country 

have a legitimate claim in demanding that the government defence spending or the budgeting 

within the department, for example, are scrutined.  

Demanding stakeholders – Demanding stakeholders have urgent claims but lack legitimacy 

and power to claim the organisations attention or resources. They are described by Mitchell et 

al. (1997)as being more of a nuisance than a threat. For UK MoD and Dstl anti-British 

peaceful demonstrators protesting against UK’s involvement in Iraq and/or Afghanistan or, 

potentially, lack of involvement in conflicts such as Syria can be seen as belonging to this 

stakeholder group. However, although such individuals may be of interest from an 

intelligence perspective, unless they turn to violence or crime to gain power as well as 

urgency, they do not in themselves necessarily represent a threat to the UK MoD. From a 

knowledge management perspective, the author could not identify any demanding 

stakeholders.  

Dominant stakeholders – Dominant stakeholders get a lot of attention as they have both 

legitimate claims and the power to act on them. This group of stakeholders includes the 

government, coalition partners, members of parliament and audit bodies such as the National 

Audit Office and the Select Committee for Defence. For the civil servants working for the 

department another stakeholder may be the trade unions. It may also include leaders for 

defence contractors. From a knowledge management perspective, the government or the 

executive management of the department is a dominant stakeholder, in particular if it decides 

to undertake a significant restructuring as this would lead to job cuts and regrouping of 

organisational functions and teams which can result in the loss of knowledge if done too 

extensively. At the time of the case study, staff numbers, both civilian as well as the military, 

was being cut. Although there had been no redundancies at Dstl, staff that left the 

organisation was not being replaced. This led one of the interviewees to observe that the 

remaining staff had to take over the tasks that the leavers had carried out, while the 

interviewee in the KIS department noted that little thought appeared to be given to succession 

planning.  

Dangerous stakeholders – These stakeholders lack legitimacy but have urgent claims and 

power to influence the organisation. This type of stakeholder includes terrorists and criminals 

that may target MoD and civilian personnel, information, facilities and/or equipment in this 

country or abroad, such as suicide bombers and people that place IEDs. It could also be rogue 
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states or groups that attempt, and manage, to obtain state secrets through digital means. As so 

many of the systems in today’s society are integrated and sometimes with less than desirable 

safety features, this is a real threat not only to UK MoD and Dstl but to society as a whole. 

Much effort is spent the defence and security forces to try to stay ahead of the would be 

perpetrators, however, it is likely that, at some point, they will succeed. The challenge from a 

knowledge management perspective is being able to strike a balance between sharing 

information that may be of benefit to the public and protecting society as a whole. 

Dependent stakeholders – These stakeholders lack influence but have urgent and legitimate 

claims on the organisation. From a knowledge management perspective, this kind of 

stakeholder may raise a legitimate and urgent request for information but without power to 

influence the holder of the information, their request may be unsuccessful. This stakeholder 

group can be exemplified by civilian victims of military violence who are looking for 

answers as to what happened to them. In view that the actions of UK MoD are likely to be 

subject to challenge either in court, by media or in person, it is important that accurate and 

truthful accounts of events and decisions are retained. 

Definitive stakeholders – This type of stakeholder is likely to be a dominant stakeholder 

who, temporarily does not only have legitimacy and power but also urgency to their claim. In 

UK MoD’s and Dstl’s case, this stakeholder is the government who not only decides when 

and where the armed forces should be deployed but also hold sets the defence budget.   
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Appendix G – FRAM task tables 

Task Decide on maintainer training approach. 

Inputs (I) Relevant policies for training and operations. Contract. Target 

audience description. Conemp and Conops, URD, SRD, agreed 

maintenance approach 

Outputs (O) Agreed training approach. Training needs analysis reports with 

training options analysed for through life cost.  

Resources (R) TNA Analysis procedures. Available training options for analysis. 

Course designers, trainers, training analysts 

Controls / 

constraints (C) 

Doctrine.  

Preconditions (P) Vehicle design fixed, crew size established 

Time (T) Deadline as per plan. 

 

Task Decide on driver training approach 

Inputs (I) Relevant policies for training and operations. Contract. Target 

audience description. Coneps and Conops, URD, SRD 

Outputs (O) Agreed training approach. Training needs analysis reports with 

training options analysed for through life cost 

Resources (R) TNA Analysis procedures. Available training options for analysis. 

Course designers, trainers, training analysts.  

Controls / 

constraints (C) 

Doctrine and law for vehicles on public and private roads and 

infrastructure.  

Preconditions (P) Vehicle design fixed, crew size established 

Time (T) Deadline as per plan. 
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Task Design maintainer and driver courses. 

Inputs (I) Relevant policies for training and operations. Contract. Task 

analyses, training gap analysis. Agreed training approaches. List of 

maintenance tasks/drivers tasks from designers  

Outputs (O) Course syllabus, training materials, including presentation and 

instructional spec. Examination method.  

Resources (R) Access to vehicle and designers, course design procedures. Course 

designers.  

Controls / 

constraints (C) 

Doctrine and MoD approach to training.  

Preconditions (P) Fixed vehicle design and training approaches. Agreed maintenance 

approach.  

Time (T) Deadline as per plan. 

 

Task Create the user manuals 

Inputs (I) Maintenance and operator task analyses. List of identified user and 

maintainer tasks, spare parts list, tools list 

Outputs (O) User and maintainer manuals. 

Resources (R) Specifications for manuals. Standard procedures. Tech authors. 

Maintainers. Designers. Instructors/User representatives.  

Controls / 

constraints (C) 

Doctrine and guidelines, style guides, etc.  

Preconditions (P) Fixed vehicle design. Maintenance approach agreed.  

Time (T) Deadline as per plan. 

 

Task Train the instructors 

Inputs (I) Training material and industrial spec. Training facilities as required. 

Examination.  

Outputs (O) Trained instructors.  

Resources (R) Military approach to training. Trainers and training facilities and 

equipment. 

Controls / 

constraints (C) 

Agreed approach to training.  

Preconditions (P) Fixed vehicle design, training course designed, training equipment 

available. Trained (contractor) instructors.  

Time (T) Deadline as per plan. 
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Task Train the drivers and maintainers 

Inputs (I) Training material and industrial spec. Training facilities as required. 

Examination. User and maintenance manuals.  

Outputs (O) Trained maintainers and drivers.  

Resources (R) Military approach to training. Trainers and training facilities and 

equipment.  

Controls / 

constraints (C) 

Training specification. Doctrine and law for driving on private and 

public roads.  

Preconditions (P) Training equipment and materiel complete. Training facilities 

available. Trained trainers available.  

Time (T) Deadline as per plan. 

 

Task Acquire vehicles 

Inputs (I) URD, SRD, Conps, Conemps, Feasibility study, options 

Outputs (O) Placed contract with vehicle manufacturer.  

Resources (R) MoD’s acquisition process.  

Controls / 

constraints (C) 

Funding. Financial control. Legal and commercial constraints. 

Acquisition personnel. 

Preconditions (P) Agreed decision to acquire vehicle. Requirements agreed.  

Time (T) Deadline as per plan. 

 

Task Training equipment, simulators, vehicles, etc. available 

Inputs (I) Specifications for training equipment, simulators, vehicles, etc.  

Outputs (O) Available training equipment. Maintenance strategy for training 

equipment. Maintenance procedures and trained maintainers, spares, 

tools, facilities, consumables.  

Resources (R) MoD acquisition process. Maintenance personnel and administrative 

personnel for training equipment.  

Controls / 

constraints (C) 

Financial control. Funding.  

Preconditions (P) Vehicle and training approach agreed. Facilities ready, tools and 

spares available. Trained maintainers of training equipment.  

Time (T) Deadline as per plan.  
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Task Rescue and maintenance vehicles available (REME) 

Inputs (I) Specifications for recovery and maintenance vehicles, etc. 

Maintenance and repair tasks. 

Outputs (O) Available recovery and maintenance vehicles with spares, tools, 

consumables, etc. Maintenance strategy for vehicles.  

Resources (R) MoD acquisition process, maintenance personnel for recovery 

vehicles and drivers.  

Controls / 

constraints (C) 

Financial control and funding. Legal requirements and doctrine 

about driving on public and private infrastructure. 

Preconditions (P) Maintenance organisation available. Support for recovery vehicles. 

Trained maintainers. 

Time (T) Dead line as per plan.  

 

Task Vehicles delivered from manufacturer/ available  

Inputs (I) Vehicles and associated documentation: manuals, spare parts 

catalogue, etc. 

Outputs (O) Vehicle available to transport PAX and materiel.  

Resources (R) MoD acceptance procedures. Personnel to perform acceptance 

procedures.  

Controls / 

constraints (C) 

Acceptance testing.  

Preconditions (P) Maintenance organisation available. Trained drivers and 

maintainers. Spares, tools, consumables, facilities available.  

Time (T)  

 

Task Use vehicles to move PAX and materiel. 

Inputs (I) Vehicles and transported materiel. Route. Task.  

Outputs (O) Delivered PAX and materiel.  

Resources (R) Drivers and crew, maintainers 

Controls / 

constraints (C) 

Orders. Doctrine and law on driving vehicle on public and/or private 

infrastructure.  

Preconditions (P) Trained users and maintainers, trained crew, organisation in place. 

Comms system in place, relevant doctrine. Logistics organisation in 

place. Comms channels set.  

Time (T)  
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Task Recruit suitable instructors, course designers, training analysts. 

Inputs (I) Proposed organisation. Recruitment profiles. Potential candidates. 

Work specifications.  

Outputs (O) Recruited personnel.  

Resources (R) Facilities to find candidates, and process applications. Facilities to 

interview. Interviewers.  

Controls / 

constraints (C) 

Identified candidate pool. Recruitment procedure. Budget.  

Preconditions (P) Decision to acquire vehicles.  

Time (T)  

 

Task Trained and qualified maintainers and drivers available to 

maintain vehicles 

Inputs (I) Recruited and suitable trainers. Trained instructors to train the 

trainers. Training course and materiel available. Facilities as 

required.  

Outputs (O) Trained maintainers and drivers.  

Resources (R) Training staff. Training admin staff. Training procedures. Training 

equipment and fuel, consumables, spares, training facilities.  

Controls / 

constraints (C) 

Course specifications and syllabus.  

Preconditions (P) Training facilities, equipment and staff in place. Selected students.  

Time (T)  

 

Task Study/learn route 

Inputs (I) Orders. Planned route. Maps. Intelligence about route.  

Outputs (O) Drivers and crew know route.  

Resources (R) Drivers, commanders, agreed route. Maps, etc.  

Controls / 

constraints (C) 

Doctrine and law requirements.  

Preconditions (P) Agreed route. Drivers and vehicle crews available.  

Time (T)  
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Task Decide method and format of comms between vehicles and 

command.  

Inputs (I) URD, SRD, Conops and Conemp, available options.  

Outputs (O) Comms strategy. 

Resources (R) Trained Personnel.  

Controls / 

constraints (C) 

Doctrine and procedures.  

Preconditions (P) Equipment in place, trained personnel 

Time (T)  

 

Task Use comms system.  

Inputs (I) Message to be sent. Orders.  

Outputs (O) Sent and received messages.  

Resources (R) Comms equipment, operator, message to be sent.  

Controls / 

constraints (C) 

Doctrine. Guidelines. Orders.  

Preconditions (P) Trained operator to use comms system.  

Time (T)  

 

Task Appropriate and acceptable policy for moving PAX and materiel 

and use of private or public infrastructure. 

Inputs (I) Doctrine and applicable legal framework.  

Outputs (O) Doctrine and policy for moving PAX and materiel with current 

vehicle. 

Resources (R) Personnel 

Controls / 

constraints (C) 

Law and existing doctrine and practice.  

Preconditions (P)  

Time (T)  
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Task Acquisition, user and training organisations in place. 

Inputs (I) Acquisition project, funding and resources needed to run an 

acquisition project.  

Outputs (O) Acquired vehicles.  

Resources (R) Personnel, information, IT support, office space, etc.  

Controls / 

constraints (C) 

Acquisition procedures. Budget. 

Preconditions (P) Decision to set up organisation. Capability requirement.  

Time (T)  

 

Task Establish command structure and maintenance organisation.  

Inputs (I) Acquisition project and organisation operator, maintainer and 

command personnel.  

Outputs (O) Established command structure and maintenance organisation.  

Resources (R) Command personnel, maintenance personnel 

Controls / 

constraints (C) 

Doctrine and policy 

Preconditions (P)  

Time (T)  

 

Task Carry out briefing 

Inputs (I) Task, aims, plan. Vehicle crews and commanders. 

Outputs (O) Briefed crews. Communicated plan.  

Resources (R) Personnel, facilities as required. Plans, maps, comms equipment, etc.  

Controls / 

constraints (C) 

Policy and doctrine. Orders.  

Preconditions (P) Plan communicated to commanding officer. Vehicles, crews and 

maintenance organisation available.  

Time (T)  
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Task Decide on approach to accommodation and feeding 

arrangements for training 

Inputs (I) Details about numbers of trainers, students and length of course and 

number of courses. Specification of requirements for training 

facilities. Budget. Accommodation options. 

Outputs (O) Accommodation and feeding plans.  

Resources (R) Personnel, information about attendees and course duration.  

Controls / 

constraints (C) 

Budget. Standard practice.  

Preconditions (P) Agreed budget.  

Time (T)  

 

Task Appropriate training facilities available. 

Inputs (I) Requirements specification.  

Outputs (O) Available training facility.  

Resources (R) Personnel. Information about requirement and options available. 

Budget.  

Controls / 

constraints (C) 

Budget. Standard procedures. Special requirements.  

Preconditions (P) Agreed Budget.  

Time (T)  

 

Task Accommodation and feeding arrangements for operational and 

maintenance staff in place 

Inputs (I) Accommodation and feeding plan, food, seating arrangements, etc.  

Outputs (O) Accommodated and fed students and training staff.  

Resources (R) Catering staff, hospitality staff.  

Controls / 

constraints (C) 

Budget.  

Preconditions (P) Accommodation and feeding plan completed and accepted.  

Time (T)  
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Task Agree route. 

Inputs (I) Task objectives, maps, weather forecast, intelligence on route 

Outputs (O) Agreed route 

Resources (R) Maps, weather charts, information 

Controls / 

constraints (C) 

Time, budget. Use of public or private infrastructure 

Preconditions (P)  

Time (T)  

 

Task Perform integrated support analysis 

Inputs (I) Design data, reliability data, parts list, conemp, conops 

Outputs (O) Maintenance procedures, spares list, tools list, consumables list, 

maintenance task lists. 

Resources (R) Support analysis tools, support analysts, 

Controls / 

constraints (C) 

Use concepts, budget, 

Preconditions (P) Design agreed. 

Time (T)  

 

Task Agree maintenance strategy 

Inputs (I) Design data, reliability data, maintainer descriptions, overall 

maintenance philosophy, organisational structure 

Outputs (O) Maintenance strategy 

Resources (R) Support analysts. 

Controls / 

constraints (C) 

Budget, legal requirements, Health and Safety and security 

requirements. 

Preconditions (P) Bill of materials 

Time (T)  
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Task Carry out strategic planning of resources 

Inputs (I) System life, organisational structure, usage rate, Dispersal of 

systems 

Outputs (O) Spares, tools, support equipment lists, manpower and training 

requirement 

Resources (R) Detailed data of equipment and organisation 

Controls / 

constraints (C) 

Sufficient knowledge of interactions of organisational structure, 

pipeline times 

Preconditions (P) Strategy document, budget, support analysis 

Time (T)  

 

Task Put fuelling and spares arrangements in place 

Inputs (I) Operational plan, support plan, maintenance plan 

Outputs (O) Purchase of support system 

Resources (R) Logistic infrastructure 

Controls / 

constraints (C) 

Budget, trained personnel 

Preconditions (P) Strategic planning 

Time (T)  

 

Task Inspect equipment 

Inputs (I) Manuals (operator and maintainer) training, tools 

Outputs (O) Serviceable vehicles 

Resources (R) Test equipment, trained personnel 

Controls / 

constraints (C) 

Legal requirement, Health and Safety 

Preconditions (P) Trained personnel 

Time (T)  
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Task Carry out urgent repairs/ maintenance to keep vehicles mobile 

Inputs (I) Support system, vehicles 

Outputs (O) Serviceable equipment 

Resources (R) Trained personnel, support system 

Controls / 

constraints (C) 

Budget, trained personnel, Legal requirement, Health and Safety 

Preconditions (P) Spares, tools, support equipment lists, manpower and training 

requirement, support system, trained personnel in place 

Time (T)  

 

Task Carry out daily inspection 

Inputs (I) vehicles 

Outputs (O) Minor repairs and potential failures.  

Resources (R) Trained operator, test equipment 

Controls / 

constraints (C) 

Legal requirements, health & safety 

Preconditions (P) Trained personnel 

Time (T)  
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