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ABSTRACT 

The availability and application of quality information plays a pivotal role in the 

success of engineering, design and project management operations in hi-tech and 

knowledge-based industries, such as those involved in providing engineering 

solutions for signalling to the railway industry. This research Project has as its stated 

purpose to evaluate the capabilities and extents of deployment of current document 

management systems, assess the document management needs of Signalling Solutions 

Ltd, and make recommendations based on gap analysis between needs, available 

systems and business requirements. The objective is to produce a workable program 

for the planning, selection and implementation of an enterprise content management 

system for the management of information assets by Signalling Solutions Ltd, a UK 

provider of engineering solutions for railways signalling. 

The study presents first an understanding of the current situation of the business, a 

vision of the ideal situation with regards to document and information management 

and then proceeds to chart a possible path to improve on the people, processes and 

technology required to achieve the future state. The methodology adopted include the 

use of literature review of relevant articles published in reputable journals and books 

to describe precedent, current and future trends in the industry. Surveys are combined 

with interviews for primary data collection, after which mixed-methods evaluation 

techniques are then employed to analyse and present the case study research findings. 

This study shows that the large volumes and types of data, strict regulatory and 

contractual obligations and the need for high level information security in the rail 

industry calls for investment in an effective document management system. However, 

the selection of a particular vendor or supplier‘s electronic document or enterprise 

information management system based on functionality, though very significant, 

comes secondary to the user and organisational issues involved in the effective 

implementation of such systems for overall success. 
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1.0 CHAPTER ONE- INTRODUCTION 

This chapter sets the tone for the report and introduces most of the concepts involved, the 

methods employed in this research and also lays out the outline for the presentation of the 

entire report. 

1.1 Purpose of the Research 

Information Systems have over the years changed from the traditional role of back office 

support and automation to that of more strategic positioning for most businesses, especially 

knowledge-based organisations, with the introduction of new strategic applications such as 

Materials Requirements Planning (MRP), Enterprise Resource Planning (ERP), Electronic 

Document Management Systems (EDMS) and Enterprise Content Management Systems 

(ECMS) amongst others. Galvin Lorraine (2009) argues that the turn of events in the IS 

application industry has led to much investments and many notorious failures which along 

with the lack of understanding in measuring strategic benefits combined with the rate of 

technological change have portrayed IS as a high-risk investment. In order for organisations 

to sustain competitive advantage in whatever industry they operate in, there is a need to 

invest in information systems and to control these investments in order to decrease the 

uncertainties associated with project failures. The purpose of this research is to devise a 

strategy for the planning, selection and implementation of an electronic information and 

content management system as part of the overall IS portfolio in a specialised engineering 

projects-oriented organisation.  

The case is a medium sized UK-based company providing end-to-end signalling solutions for 

the railway networks on a country-wide basis. Signalling Solutions Ltd came to existence on 

the 1st of October 2007 as a joint venture between ALSTOM Transport Signalling (UK) and 

Balfour Beatty Rail Signalling (UK). The new company was created by formally bringing 

together the two businesses of ALSTOM UK Transport Information Solutions and Balfour 

Beatty Rail Signalling, providing a unique opportunity to offer  ‗individual‘ or ‗complete 

solutions‘ to any customer requiring design, installation, testing, commissioning and product 

support for signalling, power and telecommunication applications 

(http://www.signallingsolutions.com/about-us). 
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The need for this type of research is borne out of several factors such as a lack of integration 

in information management systems deployed in the case organisation as well as poor user 

understanding and interest in the use of available systems, resulting in operational 

inefficiencies such as loss of information, poor information sharing and difficulty in 

accessing business-critical documents as and at when required. The need to meet strict legal, 

contractual, legislative and regulatory provisions and obligations and the need to improve 

employee productivity and loyalty, while at the same time securing the organisation‘s 

information assets are all very important additional business drivers for this project. The 

overall goal of this research is to understand and present information management related 

problems in this engineering organisation and map a pathway for the successful identification 

of needs, selection and implementation of a suitable solution which synergistically combines 

the available technology in the form of systems or packages, the orientation of the individual 

users and their organisation with effective processes.  

1.2 Scope and Research Boundaries 

In this research, strategies for planning and implementing the selection and deployment of 

electronic information management systems are investigated from three perspectives thus; the 

people who are the end-users of the information management system, the documents which 

together with organisational processes form the work performed and the available 

information technology tools which aid the performance of productive business activities by 

the end-users. The research will concentrate on the operational and management issues 

involved in the development of an information management strategy with specific attention 

paid to the area of document and content management systems. 

This research does not however extend to the detailed technical aspects of computing, such as 

hard and soft ware architecture and design, including those technological issues described in 

the International Organisation for Standardization‘s technical report ISO/TR 10255:2009 

such as optical storage devices, file structures, optical disk standards and the likes. Also 

excluded in this research is a market survey of comparable products that may support 

document and content management, with the exception of the currently deployed systems in 

Signalling Solutions Ltd. Besides the fact that such a survey is not required by the company, 

the extensive range of commercially available products and their rapidly changing 

functionality and integration capabilities will make any such effort quickly out-dated. The 

case study organisation also already has investments in some systems whose providers are 
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very active, continually improving and adapting their systems and software products to meet 

customer requirements. 

The needs of the end users are a central theme in this report. This is because the entire efforts 

to implement or improve information management systems in the organisation is geared 

towards making it easier for the employee to find the right information tools to enable him 

deliver on projects. This in turn will directly translate into cost, time and resources savings 

which impacts the bottom-line of the business. This also has the additional benefit of 

increasing the knowledge-worker‘s job satisfaction and loyalty which leads to a high rate of 

skilled manpower retention. 

1.3 Research Methodology and Questions 

The descriptive and exploratory single, representative, or typical case study research 

methodology is employed to present a mixed-method evaluation of the relevant subject 

matters covered in the report. According to Yin (2009), ―the case study method allows 

investigators to retain the holistic and meaningful characteristics of real-life events- such as 

life cycles, small group behaviour, organisational and managerial processes, neighbourhood 

change, school performance, international relations, and the maturation of industries‖. The 

purpose of a descriptive strategy is to present an intervention and the real-life context in 

which it occurs. It is exploratory to the extent that the situation in which the intervention is 

taking place may have no defined single set of outcomes (Yin, 2009). 

The research questions of this study are the following; 

1. How can user and organisational needs be evaluated in a document management 

systems implementation? 

2. Why is the current state of document management perceived to be ineffective by end-

users in the organisation? 

3. What ideal or future state do we need to envision? 

4. How can the organisation be led from the current state to the ideal future state of 

information management? 

Two questionnaires were also administered to a wider section of the employees to cover those 

not included in the initial interviews, and also to validate the results gathered from the 
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unstructured interviews using triangulation techniques. Content analysis is employed as a tool 

for categorising the collected data which are then reported statistically through simple, 

generally understood and accepted procedures (Wolcott, 2001, p.33). 

1.4 A Brief Introduction of the Research Subject Area 

An Enterprise Content Management strategy aims at reducing the costs of creating, managing, 

and distributing content as well as ensuring that content effectively supports organizational 

needs both tactically and strategically. An ECM strategy is a method to identify the 

requirements for creating consistently high quality content for reuse, managing that content in 

a definitive source as an asset, and assembling content on demand to meet organizational and 

customers‘ needs. The ECM strategy development process starts by analysing existing user 

and organisational needs and how these are being met by current information management 

systems, processes and resources. It goes further to envision an ideal state and then charts a 

course for delivering the ideal state of information management efficiency (O‘Callaghan & 

Smits 2005). This Enterprise Content Management implementation problem is here studied 

from the viewpoint of integrating the individual users and their productivity requirements, 

organisational and operational processes, and available document and content management 

technologies, in the development of a strategy for the selection and implementation of an 

information management system.  

Many collaboration and communication strategies are primarily initiated to reap the benefits 

of infrastructure consolidation, such as reductions in operational costs, and to improve levels 

of service quality. However, although these are useful goals, the real value afforded by 

unified communications and collaboration solutions ultimately arises from improvements to 

business processes, enhancement of stakeholder interactions, optimisation of workflow, and 

eventually driving innovation in the business (Butler Group, 2008). There is an opportunity 

for organisations, with the deployment of integrated communication services and 

collaboration tools, to significantly improve employee productivity, augment business 

processes and foster innovation. Very few firms have yet developed the capability to 

aggregate, analyze, and use content to make informed decisions that will lead to action and 

generate business value. The implementation of an integrated document management system 

provides such an opportunity for Signalling Solutions Ltd. 
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In the words of Smith & Mckeen (2003); ―In the rush to use computers for all transactions, 

most organizations have neglected the most important step‖ which in light of this report is 

careful and purposeful planning, which involves asking all the ‗why‘s and ‗how‘s, not just the 

‗what‘s kinds of questions. In an effort to develop a framework for ECM strategy, 

O‘Callaghan and Smits (2005) identified the main components of such a strategy to include 

aspects such as a content management (CM) system, reusable content and collaborative CM 

processes. Tyrvainen P. et al (2006) further postulated that research about the subject of 

enterprise content management can be viewed from the perspectives of content, technology, 

enterprise and processes as illustrated in the diagram below; 

 

 

The research questions of content perspective concern identification of content items, their 

semantics, structuring, and organisation as well as the creation and use of content both by 

human users and information systems. Research in this area involves looking into content 

management with the view of information on how the content is represented and made 

available to others, the relationship between content and users, and the system view which 

looks at the interoperation of various systems in which the content resides and is made 

available to others.  

The technology perspective concerns the development of hardware, software, and standards 

for content management in an organisational context. The focus on the base technology has a 

Figure 1.1- A Framework for ECM Research (Tyrvainen P. et al 
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rich body of literature (Tyrvainen P. et al 2006) and although this is without doubt significant 

as an enabler of enterprise content management, the major focus should be on systems 

because a number of technologies are integrated in a system together with other elements. 

The enterprise perspective provides the contexts where the content of various information 

assets should be managed, and considers organisational, social, business and legal issues of 

content management. Much of the research on enterprise content management from the 

enterprise perspective has focussed on its role in the communication processes of the 

enterprise. As shown in the illustration above, the enterprise perspective is also tightly 

intertwined with the process perspective. Research in this area has been rather limited 

(Tyrvainen P. et al 2006), consisting mostly of early conceptual and theoretical 

recommendations and a limited set of empirical studies 

Research from the process perspective considers the development and deployment of new 

content management solutions in enterprises. This perspective distinguishes between two 

major process categories related to information systems which are the development of 

processes for the implementation, maintenance and change management of enterprise content 

management systems, as well as the deployment process including the implementation of 

content life cycle activities (Paivarinta &Munkvold, 2005). 

With the above frameworks in mind and the research questions outlined above, it becomes 

obvious that this research deliberately attempts to approach this subject within the 

perspectives of enterprise and processes which in themselves are intertwined. A balanced 

approach of this nature is also helpful in reducing the over-concentration on electronic 

systems, software and IT as the primary source of efficiency (the technology perspective) 

which is all too rampant in the industry today. This research will show that a system is only 

as good as the level of its acceptance, understanding and use by the people responsible for 

various business activities, irrespective of the level of its technological sophistication.  

1.5 Structure of the Report 

This chapter which is the introduction to the report presents the summary of the underlying 

issues of the research as well as the main problems to be resolved by the research. The 

introduction chapter also touches on the main research questions as well as the methodology 

to be employed in their resolution. 
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Chapter 2 presents the main issues and concepts, which covers the relevant bodies of 

knowledge involved in a research of this nature. The main concepts include definitions and 

strategies for information, data, documents, enterprise contents, enterprise knowledge, 

workflow processes, etc. and their management. Reference is made to established authors in 

reputable information systems, business processes and operations management journals, 

discussing these issues together with specific strategies for successful implementation in 

organisations. 

Chapter 3 discusses the methodology used in carrying out the research in greater detail, 

which is a mixed method approach using a qualitative case study together with simple 

surveys. The process of data acquisition using interviews, document reviews, focus groups 

and questionnaire surveys is defended and illustrated. 

Chapter 4 is dedicated to data collection and analysis, describing the Signalling Solutions 

case environment and drawing mainly from materials gathered from the company during 

focus group meetings, observations, results of interviews and questionnaires as well as 

company records. This chapter also puts forward a detailed comparison of the current 

situation in the company with respect to existing document management practices and 

systems, their level of implementation and effective use and compares this to end-user 

requirements. 

Chapter 5 is devoted to discussion and the researcher‘s recommendations on what changes 

are required to be made in transiting from the current state to a future or near-ideal state that 

represents the satisfaction of majority of the users and the organisational requirements for 

effective operations. Recommendations for areas where quick gains can be made and a 

possible path to the implementation of a fully functional document management system are 

provided.  

Chapter 6 draws conclusions based on implications from the study both for the case 

organisation and for further research. With a summary of the entire research proceedings 

along with a summary of answers to the research questions, this chapter rounds up the report. 
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2.0 CHAPTER TWO- LITERATURE REVIEW 

“Where is the wisdom that we have lost in knowledge, and where is the knowledge that we have lost in 

information”- TS Elliot 

2.1 Introduction and Framework 

With an introduction of the main parts of this report presented in the previous chapter in mind, 

this chapter details the first major effort aimed at understanding the underlying issues of this 

study, which is the review of relevant literature. It looks into Enterprise Information 

Management and systems deployment subject areas to get a ‗feel‘ of the academics‘ and the 

systems suppliers‘ points of view in the delivery of systems for effective information 

management. In addition to the above, the review also explores management literature for 

materials relevant to user orientation and organisational change management, especially those 

prompted by mandated IT-related strategies. 

It should be noted that due to the fact that this is an evolving field (Nordheim & Paivarinta, 

2006) and research in this domain is still not very sophisticated, resulting in confusion of 

terms (Paivarinta and Munkvold, 2005), there is need to include some concept definitions to 

aid proper understanding of this research piece and to adopt specific definitions for some of 

the various terms used in this report. The main concepts that require such definition include 

data and metadata, information and its management, knowledge and its management, 

enterprise content and its management, document and its management, record and its 

management, as well as workflow and Business Process Reengineering (BPR) amongst 

others. 

The diagram below depicts a simplified model designed as a framework for piecing together 

the various concepts covered in this literature review. It shows Enterprise Content 

Management as a conversion process for transforming knowledge into productive activities in 

a business enterprise. Knowledge, both tacit and explicit is used as the major input in the 

achievement of effective production as it goes through the processes of being recorded and 

consulted by the knowledge worker. 



9 

 

Figure 2.1- ECM as the Conversion of Knowledge to Productive Activities. 

2.2 Data and Metadata 

There is a difference between the primary information ‗within‘ a document which is the 

‗data‘, and the secondary information ‗about‘ the document which is the ‗metadata‘. Whereas 

data refers to packets of information or information-objects contained in a document, 

metadata is the descriptive, structural and administrative information about a document or 

any object resource within it, which allows users to locate and evaluate data or information in 

the document. It is this secondary information about the document that is called metadata and 

its function is to enable humans or document management systems to search for, retrieve and 

open documents and possibly search within the contained data (Bjork, 2003). The British 

Standard, BS EN 82045-1:2001 identifies it as ‗management data‘, which is defined as data 

about the content of a document necessary to manage it in an Electronic Document 

Management System (EDMS) or a Product Data Management System (PDMS) or any other 

relevant system. Metadata supports the viewing and reproduction process of documents, 

identification of documents, workflow and version management of documents, as well as 

relations between documents and associated products. 
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While enterprise content or document management systems serve to collect and integrate data 

and turn it into information that is accessible for query and analysis for decision making by 

end-users within the organisation, many of these end-users may not be technically oriented 

and would require considerable support to use a data ware house effectively (Foshay N. et al, 

2007). The incorporation of effective and easy to use, user-oriented metadata-sets in an 

electronic system for managing documents ensures that knowledge workers fully understand 

and trust the data they are being provided, and as such guarantees that the system will be used 

extensively (Bjork 2003). The British Standards Institution specifies the criteria for 

identification and classification of technical documentation forming part of a document 

management system as; administrative which provides the means of control, and technical 

criteria which describes and defines the product concerned in its finished state (BS EN ISO 

11442-4:1996). A major goal of integrating document content management with 

engineering/product data management according to William Hall et al, (2002) is to provide 

hard links between configurations related information in the documents and master data held 

in engineering tools. 

2.3 Information and Information Management 

Numbers, words and images are the basic units of data that are processed into meaningful 

patterns to produce information. Information in turn can be codified into computer data bases, 

characterised as factual structured data, which can be analysed using arithmetic and logical 

deductions. Documentary information is the alternative form of information held on paper, 

film or digital formats on digital media. This is the type of information that requires 

management, which results in the need for information and document management systems 

and processes.  

The timely flow of appropriate information is the fluid through which business processes and 

indeed the entire operation of an organisation depends. Most of the waste encountered in 

business organisations can be related to the deficiency of the information management 

systems and processes. When information cannot flow because it has not been generated, a 

process is broken or a critical process is unavailable. When information is unable to flow 

because it cannot be identified and flow-activated or, shared processes are incompatible, the 

same effect is felt by the process. When excessive information is generated and maintained or 

excessive information flows and as a consequence, the most appropriate information cannot 
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be easily identified or, inaccurate information flows, inappropriate downstream activities are 

performed (Hicks, 2007). 

It is no secret that organizations have become overwhelmed by physical and virtual 

information artefacts. The number of paper documents, data, reports, web pages, and digital 

assets has literally grown exponentially in recent years causing considerable information 

‗overload‘. Information and systems for its management are critical elements for the efficient 

and effective operation of business organisations. The objective of information management 

is to ensure that valuable information is acquired and exploited to its full extent through such 

activities as creation, representation, organisation, maintenance, visualisation, reuse, sharing, 

communication and disposal of information (Hicks, 2007). The ability to manage explicit 

information is a key knowledge-management capability (Dilnutt, 2006), and this capability is 

increasingly an area of need in most enterprises, especially those in the hi-tech and creative 

business sectors.  

This situation is further fuelled by the need to improve productivity and also, mitigate both 

anticipated and unanticipated risks in an increasingly competitive environment. These risks 

are mitigated by the control and security of information, managed as a valuable asset, which 

is made available as a resource in the pursuit of the underlying organisational goals. 

Information security is defined as confidentiality, integrity and availability. Confidentiality is 

the protection of sensitive information from unauthorised disclosure or interception. Integrity 

is safeguarding the accuracy and completeness of the information. Availability refers to 

ensuring that information and vital services are available to users when required (Wiggins 

2000). 

2.4 Knowledge and Knowledge Management 

Knowledge is the information that is held in the brains of humans, which when recorded in 

any format whether paper, electronic or digital, becomes a document. Knowledge is 

described as a blend of experiences, values, contexts, insights and grounded information 

(Davenport & Prusak, 1998 cited in Dilnutt, 2006). Knowledge is a critical property that 

organizations use to gain and maintain competitive advantages. In the constantly changing 

business environment, organizations have to exploit effective and efficient approaches to help 

knowledge workers find task-relevant knowledge, as well as to preserve, share and reuse such 

knowledge (Lai & Liu, 2010). 
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With this view of knowledge in the background, knowledge management should be seen as a 

system that is beyond the management of information captured in documents. To this end, 

knowledge management can be described as concerning providing people with the current 

and accurate information within the context of their roles to perform activities at various 

stages of business processes. It is easy to observe too that enterprise content management 

systems or any other technology for that matter is only able to provide management for 

explicit knowledge which is the knowledge that is documented, and has a limited ability to 

address the need to manage tacit knowledge which is information retained in the brains of 

employees. However, the emergence of enterprise content management as an integrated 

approach to building organisational capability, enabling the management of explicit, 

documented information is an important infrastructure supporting knowledge management 

practice (Dinutt, 2006). 

Since a major problem in many business enterprises today is how to create share and 

exchange knowledge and work effectively in collaborative knowledge-activities across 

locations while still being business-process aware (Dustdar, 2005), it is imperative that any 

system implemented for managing content, which is a carrier of this knowledge must 

consider knowledge management issues as part of its requirements. Functionalities of 

information management systems that aim to support knowledge management according to 

Dustdar (2005) include; gathering or capturing of knowledge from sources such as files from 

servers, intranet and web pages, emails, etc; contribution of information to the knowledge 

base, including who can, and under what controls create content; organization or categorising 

and linking of information; facilitation, distribution or delivering information to users; 

collaborative capabilities such as routing, bulletin boards, discussion databases, etc.; and 

refining and analysis of a knowledge base, such as data mining, custom reports etc. 

2.5 Records and Records Management  

A record is a document created, received and maintained as part of business actions, acting as 

a medium for saving, and providing evidence relating to all kinds of activities for reference at 

a future time as may be required. The major emphasis here is on administrative control, filing 

and storage and meeting regulatory requirements. To decide whether any document is a 

record, it must be created in the course of business or received for action, may document 

organisational activities or actions, may be mandated by statute or regulation or legislation, 

support contractual obligations or legal claims and may communicate organisational 
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requirements etc. The document repository which is a central component of virtually all 

electronic document management systems, is an electronic records management system 

which exists to serve the purpose of turning documents into records for future use at the end 

of the current use of such documents in the daily transactions and workflows of the enterprise.  

The International Organisation for Standardization (ISO) provides several insights into 

records management in ISO 10255:2009(E) concerning records retention, archival and 

migration. Data retention is defined as the shortest period of time that a record should be 

retained before it becomes eligible for destruction. The organisation should hold a retention 

schedule which sets minimum and maximum retention periods for various record types 

within an organisation, with the objective of ensuring access to the record as long as 

necessary and no longer. Archival refers to the preservation of recorded information and their 

indices, for periods that extend beyond generational change. It involves protecting each 

media used to drive them from any damage, ensuring accurate long-term access to 

information. It is an established practice due to regulation that information must be retained 

for extended periods in the railway industry. Migration plans must be developed from the 

beginning of electronic document management system adoption. The objective is to ensure 

long term retention for record keeping purposes as well the exigency of backup in disaster 

recovery.  

Due to the high sensitivity to risk in railways signalling projects mainly due to public safety 

and environmental issues, original wet signed copies of critical documents are required by 

legislation and industry regulation to be kept in retention for as many as 10 or more years and 

to be produced as evidence if required. This is particularly noteworthy in this research 

because even though the document management industry tends to be moving towards 

completely paperless operation environments, players in the railway industry trying to adopt 

electronic document management systems may still be bugged with the additional costs of 

maintaining hard copies of critical documents as acceptable evidence for reference purposes.  

2.6 Documents and Documents Management 

Asprey and Middleton (2003) defines documents as recorded communication with 

recognizable structure, on any medium which are intelligible without any further need for 

processing except for on the screen or on printed page. This is closely related to the definition 

given by the international standard BS EN 82045-1:2001 which defines a document as a fixed 
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and structured amount of information that can be managed and interchanged as a unit 

between users, and systems. In technical terms, a document is an instrument that carries 

information in some format that it could be shared, disseminated, stored and acted upon. A 

set of metadata, which is the ownership authorisation, history, status, procedures, links, data 

description, and the contained data itself which is the attributes associated in the document 

(Eloranta, 2001).  A simpler and more straightforward definition for the layman is provided 

by Harris et al (1997) who defines a document as being a collection of information assembled 

for the purpose of communicating something to someone.  

The activities along the life cycle of a document are outlined according to BS EN 82045 to 

include the initiation phase where the document gets it identification, the preparation phase 

where its content is developed, checked and approved, and then the establishment phase 

when the document is released or made available for use in its intended purpose. The 

document then progresses through the revision phase where the content may be changed as 

needed, and finally the withdrawal phase when the document is no longer of use. The 

elimination or deletion phase is usually after the satisfaction of contractual and legal 

obligations to retain documents, which are however withdrawn from the system and may be 

held on for a good number of years in the records management component of the system. 

Business performance must necessarily rely on documents, and performance enhancements 

such as information systems development, quality systems implementation, business process 

reengineering and organisational reorientation all must depend on effective communication 

through documents. Documents play several roles in the business context of Signalling 

Solutions Ltd, which includes; recording contracts and agreements; recording company 

standards, policies and procedures; representing a view of reality at a point in time in projects 

with plans, schedules and programs; creating an image or impression, with reports; and can 

also generate revenue as a product of its own as in the case with design drawings. Documents 

also acts as a mechanism for communication and interactions among people, through letters, 

minutes, presentations, etc.; provide a discipline for the capture of ideas and concepts through 

drawings, etc.; as well as acting as a vehicle for organisational processes, such as invoices 

and orders. The exponential increase of information however has affected the manner in 

which it is accessed, disseminated and delivered. Emphasis has gradually shifted from the 

mere need to view information in documents, to efficient storage, retrieval and monitoring of 

selective changes to the information contained in documents. This shift has been 
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demonstrated in the evolution of document management systems over the last couple of 

decades.  

Document management is a subset of information and knowledge management and also of 

the process of reengineering the business process. It is the integration of relevant technology, 

people and processes to support the production cycle from concept to delivery in any business 

environment. Document management is the process that governs information flows in 

distributed business processes, performing this role in three aspects according to Eloranta 

(2001) including; ‗document flow‘ as the intended way each activity is to be performed, as 

stated in flow diagrams; ‗document life-cycle‘ as the chain of statuses through which each 

and every document passes compulsorily once created; and ‗document implementation‘ as 

how the document is transferred, manipulated and controlled, comprising the tools and 

information networks. 

Document management is the process that governs information flows in distributed business 

processes, performing this role in three aspects according to Eloranta (2001) including; 

‗document flow‘ as the intended way each activity is to be performed, stated in flow diagrams, 

defining the organisational routines to be performed in order to run the operations and 

development processes in the enterprise; ‗document life-cycle‘ as the chain of statuses 

through which each and every document passes compulsorily once created, that along with 

their revisions and different versions, follow the predefined sequence; and ‗document 

implementation‘ as how the document is transferred, manipulated and controlled, comprising 

the tools and information networks..  

The goals of an effective document management system should include, to satisfy the user‘s 

requirements, be easy to use and to operate, be easy to maintain and be easy to enhance or 

modify. The business-drivers for a document management strategy includes the need to get 

close to the customer, focus on critical competencies, be flexible and respond quickly to 

change, integrate the whole business and focus attention on people issues. According to 

Megill & Schantz (1999), typical objectives of a document management system may include; 

improve speed of business processes by enabling workflow management; reduce the cost of 

managing business processes by saving on time and other resources that are results of waste 

due to, waiting for, unnecessary handling of, loss of, and corruption of business critical 

information; communicate more effectively through document currency, validity and 

integrity; improve the relevance of documents disseminated by making it timely, especially 
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for time-sensitive information requirements; reduce cost of obtaining required documents 

both for reacquiring lost or recreating defective ones; increase business and individual 

productivity as the most important tool of the knowledge worker; replace labour intensive 

operational system with lower cost, capital intensive but more productive operational system; 

conserve business physical facilities space; reduce overheads required to effect work 

processes and supervision; shorten communication time for both upstream (suppliers-ward) 

and downstream (customers-ward); and also achieve a leaner, more professional, more stable 

and skilled labour force.  

Raynes (2002) describes electronic document management system as a computerised system 

that facilitates the creation, capture, organisation, storage, retrieval, manipulation, and 

controlled circulation of documents in electronic format. It consists of a storage facility where 

electronic documents are kept, a method or number of methods for adding documents to the 

storage area and a method for identifying and retrieving the documents from the storage area. 

An electronic document management system includes all the technology functions related to 

the scanning, indexing, modifying, processing, storing, and retrieval of all forms of 

documents whether electronic, graphical, compound or virtual that are required to meet the 

needs of business customers (Megill & Schantz, 1999). Electronic document management 

systems supports business processes by making it easier to vet and approve processes, control 

versions, control distribution, comply with quality requirements amongst other functionalities.  

2.7 Content and Enterprise Content Management 

White (2002) defines Content Management software as a system that provides a platform for 

managing the creation, review, filing, updating, distributing and storage of structured and 

unstructured content, and  Munkvold et al (2006) defines Enterprise Content Management 

(ECM) as ―the strategies, tools, processes and skills an organization needs to manage all its 

information assets (regardless of type) over their lifecycles‖. There seem to be also some 

confusion in the existing literature about the relationship between Document Management 

and Enterprise Content Management. ―If there‘s one thing that all the experts agree on, it is 

that no one really knows exactly what Enterprise Content Management (ECM) really is. In 

fact, there is considerable confusion around everything about it – what content it includes, 

what organizational functions are responsible for it, what activities it involves and how to 

accomplish it. In short, ECM is an emergent concept that managers, academics, and vendors 

are all trying to understand and define‖ (Han, 2004). 
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While some authors do not see any substantial difference and choose to regard them as one 

and the same, others mostly from more recent literature support the view that Document 

Management is a subset of Enterprise Content Management, noting that ECM systems 

commonly contain Document Management as a sub-component, along with some accepted 

sub-components of Document Management as independent components, such as records 

management, search and retrieval, etc. (Dilnutt, 2006). The term Enterprise Content 

Management is however being increasingly used by technology vendors to describe their 

software products, with claims of being able to manage unstructured information in the form 

of documents, web pages, drawings etc. (Dilnutt, 2005, Asprey & Middleton, 2003). 

Furthermore, Raynes (2002) notes the following as the distinction between document 

management and enterprise content management systems: ―While Document Management 

(DM) manage documents by providing operational efficiencies through improved document 

storage and retrieval, Enterprise Content Management (ECM) manages the information or 

knowledge contained within the documents, thereby making an impact on the performance of 

the individuals using the information in those documents.‖ As noted by Anderson (2007), 

excitement for vendor-based solutions is rampant and the ECM market is actually booming.  

Liu et al (2007) shows the distinction between Electronic Document Management Systems 

(EDMS) and Enterprise Content Management Systems (ECMS) as the product of their 

evolutionary process. While EDMS can manage documents as single files, ECMS are more 

sophisticated, and can manage complex documents made up of components or a range of 

content objects (also Smith & Mckeen 2003, cited in Munkvold et al 2006). However, 

enterprise content management is not limited to technological aspects only as it captures 

strategies, approaches and methods ensuring a suitable enterprise wide platform for 

information management, providing means to enhance content quality and consistency, 

potential to raise an organisation‘s business process efficiency, helping to address compliance 

issues while at the same time reducing overall costs of doing business (Jan et al, 2007). 

Enterprise Content Management systems for very large organisations with wide presence has 

further evolved into the world wide web space as Web Content Management (WCM), while 

EDM WCM CM 
ECM 

Fig. 2.2- The Relationships between EDM, CM, WCM and ECM (Raynes, 2002) 
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medium to small organisations now seek the application of enterprise content management 

using software to manage general document content at numerous levels. 

In describing the much functionality that these systems perform, Raynes (2002) noted that 

they appropriately refer to what the systems or software might do, as they do not in 

themselves manage documents. The management aspect is what brings together the software, 

the appropriate business processes and the people who will make it work. Further stressing 

that people are particularly important as the providers of the need, the operators of the 

systems, while the ways in which they work determines whether the system is likely to be 

effective or not. Document management can have an influence on the culture of the 

organisation and it can sometimes simply reflect the existing culture. Such effects are critical 

to be taken into account when selecting and implementing a system 

In this research study however, the stand adopted in the International Organisation for 

Standardisation‘s ISO 10244:2010(E) which identifies both Electronic Document 

Management Systems (EDMS) and the Enterprise Content Management Systems (ECMS) as 

terms that can be used interchangeably serves the current discussion. This is because while an 

attempt to see EDMS as a subset of ECMS is very valid and tenable, user needs assessments 

as well as off-the-shelf systems providers have continually included features of ECMS into 

EDMS, making them hard to differentiate from the market‘s point of view. In addition, ISO 

12651 considers Enterprise Content Management to be a set of tools and methods that allow 

an organisation to obtain, organise, store and deliver information crucial to its operation, 

which is also the common definition for the Electronic Document Management System. 

               

Fig. 2.3- Components of Enterprise Content Management (Dilnutt, 2006) 
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Information integration is the key benefits of an enterprise content management system as it 

replaces functionally-oriented and poorly connected legacy software and results in savings in 

infrastructure support costs. This also affects the entire organisation, with positive impacts on 

the firm‘s performance and sophistication in planning capabilities, better customer 

relationships management and operational integration amongst others (Hendricks et al, 2007).  

Smith & Mckeen (2003) suggests that the current interest in ECM is due to a number of 

reasons including the following four reasons: First, research shows that the average 

knowledge worker now spends about a quarter of his or her day looking for information 

either internally or externally. Anything that can reduce this effort or improve the quality of 

the information acquired will get corporate attention. Second, there is simply more content 

out there these days. In addition to traditional documents and data, corporate internet and 

intranet sites are becoming central to how enterprises do business. Extranets and external 

sources of information often add further layers of complexity and cost to the information 

overload that enterprises find themselves in. Third, organizations are realizing that they could 

(and should) be doing much more with the content that they have. Although most are still 

unable to leverage their data and turn it into knowledge and results, this goal remains a strong 

vision for them (Davenport et al, 2001). Fourth, the technology available to manage different 

types of content is improving and converging. Traditionally, different software was used to 

manage documents, web pages, and digital assets. Today however, the lines of demarcation 

between these tools are blurring. Software, while by no means perfect, is therefore opening 

the door to the possibility of new organizational capabilities in Enterprise Content 

Management.  

For all these reasons, many companies feel that it is time to address ECM. As a result, it is a 

big business. Many senior managers now recognize that enterprise content is central to their 

business‘ strategy (e.g., integrating processes, a single point of customer contact, e-business, 

competitive information). ECM truly touches virtually every aspect of an organization. In 

short, how organizations define and implement their ECM strategy could easily turn out to be 

the biggest challenge of the next decade. 

2.8 Problems and opportunities in Engineering Companies 

Engineers involved in design have been found to spend as much as thirty percent of their time 

searching for, and accessing design information, such as specifications and standards (Lowe, 
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2002 cited in Liu, 2007). This can be viewed as an indication of the importance of providing 

better information systems to allow engineers to more easily search and retrieve information. 

In addition, engineers often in the quest for the right pieces of information are prone to sifting 

through long engineering documents which is very tiring and a wasteful use of the 

engineering designers‘ skills. Retrieval of document fragments has a great potential for 

application in engineering information management because engineers frequently have 

neither the time nor the inclination to sift through long documents for small pieces of useful 

information and when they do, it constitutes an expensive waste of resource. However, it is 

frequently in the form of one or more long or complex documents that the information that 

they seek is presented. It therefore follows that supporting the delivery of the right 

information, in the right format and in the right quantity is a goal that should be considered 

during the process of selecting and implementing a document management system for use by 

engineers (Lui et al, 2006).  

Engineering processes are long running tasks compared to ordinary business processes, and 

because of the mixture of creative work, collaborative tasks and repetitive activities, 

engineering processes have to cope with uncertainty (Steiert, 2005). The technical 

requirements of the engineering environment means that a large volume of documents is 

generated during the project life-cycle such as specifications, engineering models and 

drawings, project schedules, etc. In the same vein, quality assurance requirements demand the 

existence of procedures, process measurements, and the generation of quality-related records. 

In addition to these, business requirements demand formal quotations, contracts, purchase 

orders, invoices and financial management accounts. Legislative requirements demand 

traceability of materials and decision processes for project liability purposes, safety policies 

and accident reports. Some common document management related challenges of this 

environment include finding the right version of the right document at the right time from the 

lot. Using inconsistent documents, not distinguishing the master from the copy due to 

configuration management problem, and not delivering documents in a readable form may 

result in complications when multiple and incompatible document creation systems are used 

by different departments. 

2.9 Challenges in Project Management 

A project can be defined as a one-time goal-oriented activity where some form of input is 

transformed into an output, under the particular set of circumstances or constraints and 
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usually centred on time and resources (Maylor 1999 cited in Mesihovic et al, 2004). Project 

management is seen as an information conversion process as it carries out planning or 

deciding what is to be done, organising resources through the activities such as procurement 

and recruitment, directing the activities towards the project goal, as well as integrating all 

aspects of the project, controlling the activities concerning project constraints and motivating 

the people to accomplish the project objectives. Railway signalling projects are often large, 

with many work-packages and hundreds of tasks. This puts severe requirements on 

information management, including for planning and project control, information structuring 

as well as distribution and search. 

Project management organisations such as Signalling Solutions are typically involved in 

series of projects running concurrently. While most of the projects will be customer-oriented 

or a deliverable based on a contractual obligation to the main client which is Network Rail, 

there are also those which focus on the organisation itself, with a view to improving its 

efficiency and capacity to deliver to the requirements of the customer. After surveying about 

8000 projects with various aims, Eloranta et al (2001) reported that only 16% achieved the 

initially stated goals concerning time, budget and quality. Some of the more obvious 

problems encountered in relation to project management oriented business processes have 

been shown to be largely managerial issues in different stages of project lifecycles, such as no 

clearly defined processes, lack of disciplined execution, poor time-based management of 

delivery and supply operations as well as misjudgement of available competence amongst 

others. The common denominator in virtually all project management failures is the lack of 

quality information to the extent that people make decisions or perform activities without up-

to-date and coherent information. 

A major challenge of project management is the tangled accumulation and use of knowledge, 

necessitating the need for a rigorous knowledge management system for project organisations. 

According to Kasvi et al (2003), knowledge management in a project is considered to consist 

of knowledge creation, knowledge administration, knowledge dissemination and knowledge 

utilisation. Moreover, notwithstanding the strength of currently deployed project management 

information systems such as primavera in the business, there are some areas where 

improvements are needed to better support the project, and one such area is the need for a 

collaborative environment (Mesihovic et al, 2004), where all project team members can work 
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together in the same system environment. Jaafari & Manivong (1998) identified following 

five requirements for a system to manage information on a project for successful execution as; 

1. The system should support systematic modelling, recording, storing, validating, 

retrieval and general management of information and data related to the life-cycle 

management of a project. 

2. Integrating information across the entire project life cycle, from feasibility through to 

execution and finalisation. 

3. Processing and reporting, or alerting capabilities in order to highlight the status of a 

given project at any point in its life. 

4. Pro-activity facilitation such as monitoring cost and schedule set targets and the 

capability for continuous assessment and reassessment of the project decisions to see 

if value addition is being achieved and if changes made to the project can be 

objectively justified 

5. Interoperability and compatibility with other systems used in projects delivery such as 

ability to link with and import data from the CAD and planning systems commonly 

used in projects. 

2.10 Workflow and Business Process Management  

The adoption of enterprise content management and business process management systems is 

often spurred by regulatory and compliance concerns, but it can occur also not as emergent 

change but as planned change, driven by business catalysts (Allen, 2007) such as 

management seeking to render more value in terms of greater revenues or develop stronger 

loyalty both from within and outside of the enterprise. Today‘s business enterprises must deal 

with global competition, reduce the cost of doing business and rapidly develop new services 

and products to meet the needs of customers and clients. To address these requirements, 

enterprises must constantly reconsider and optimise the way they do business and change 

their information management systems and applications to support evolving business 

processes.  

Workflow technologies facilitates this by providing methodologies and software to support 

business process modelling, to capture business processes as workflow specifications, 
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business process reengineering to optimize specified processes, and workflow automation to 

generate workflow implementations from workflow specifications (Georgakopoulos et al, 

1993). Workflow is a process whether manual or automated by which documents can be 

moved around a multiuser document management system during its life cycle on an as-need 

basis. Workflow emphasises the process, which acts as the container for information.  

The definition of a business process is simply ‗how work is done‘ not necessarily ‗what work 

is done‘. Providing information and guiding the pattern for how to perform specific tasks is 

what workflow is concerned with. Mahon (1997) notes that adopting a work flow 

management system whether as a stand-alone system or as a component part of an enterprise 

information management system necessitates a cultural change in the way an organisation 

does its business, requiring a group consensus and extensive retraining.  

Business processes must be documented as a pre-specified pattern on which day-to-day 

activities of the organisation are to be run, in order to minimise the undesired variations in the 

outcomes of the processes. The huge amount of content in today‘s work environments brings 

up a new set of challenges for business process management. The right content has to be 

provided at the right time, of the right quality and at the right cost, preferably the lowest cost. 

Eloranta et al (2001) identifies the two levels at which business process management is 

exercised as, management of the day-to-day business processes across internal and external 

stake holders, and the meta-management of the lifecycle of the business processes from 

process creation to obsolete business process ramp-down. 

While enterprise content management is based on a number of technologies that promise to 

allow organisations to capture, manage, store and provide contents and documents to their 

employees, customers and key stake holders, business process management focuses more on 

active and complex business processes than on managing specific elements of content, while 

often relying on the same content components as ECM (Bill, 2007). The fundamental 

difference can be seen in the fact that ECM solutions focuses on managing repositories of 

information, BPM solutions focus first on the business processes involved, and makes use of 

content management tools within the context of those business processes (Allen, 2007). 

This is a major justification for the selection of a system that offers both content management, 

as well as workflow and have the capability to lead predefined processes and potentially 

prevent the commitment of errors in process steps implementation. The workflow of an 
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organisation changes upon the implementation of a functional electronic document 

management system, in two ways. First, it reduces the amount of direct labour required to run 

the business, including supervision and control functions. And secondly, it results in fewer 

process steps, resulting in a faster, cheaper and better way of running the business.  

2.11 IT-Business Alignment 

Companies have realised that all enterprise information management systems be it a 

dashboard, planning, budgeting, or forecasting system needs to deliver trustworthy, integrated 

and timely information that supports key performance indicators and serves as a foundation 

for business decisions. As a result, every organisation in seeking out a system for managing 

its information assets must make every effort to formulate information strategies that align to 

their business strategies because they are inextricably linked (Kichuk & Wooledge, 2006). 

Henderson and Venkatraman (1999) proposed a model to describe the mutual alignment that 

must exist between the business enterprise and its information technology, and concludes that 

a company‘s business strategy determines its organisation and in the same vein influences the 

efficiency of its information systems. The model shows that business and IT have to align on 

an internal as well as external level (Jan et al 2008) both on the vertical or strategic fit and the 

horizontal or functional integration. Strategic fit characterises the alignment between 

operative and the strategic layer, while functional integration refers to the alignment of 

business and IT. The implementation of enterprise content management requires a methodical 

approach according to the IT-business-alignment theory which is mainly based on business 

process analysis. 

 
Fig. 2.4- IT-Business Strategic   Alignment Model (Henderson & Venkatraman, 1993) 
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A structured approach to developing a document management strategy as suggested by Harris 

S.B (1997) includes the following steps; 

1. Analyse requirements, which includes understanding the many different roles that 

documents play, understanding and prioritizing the document management problems 

as they affect the business strategy, understanding the generic document management 

processes, understanding each user requirements within each element of the process, 

developing a conceptual data model to support the process, understanding the relevant 

technologies and standards and their change patterns, and developing a functional 

specification for each element of the process 

2. Choice of direction which includes decisions on the document management issues, on 

formats, on the make/buy question, on the system scope, and cost/benefit analysis. 

3. Implement the system by selecting, carrying out pilot implementation, re-evaluate 

previous assumptions and decisions, roll out to entire organisation and then rewrite 

the document control procedures. 

The above steps though actionable as a sequence of steps require substantial iterations in real 

life implementation. 

2.12 People, Processes and Technology 

Human resources are viewed as more critical to organizational success, and as such, many 

organizations have realized that it is the people in an organization that can provide a 

competitive advantage, using the processes and the technology. These days, the enterprise 

environment, which is built on information technology, is also increasing the range and 

investment of information technology‘s application in the enterprise process, and considers 

information technology to be one of the most important elements for improving 

competitiveness of organizations.  

Many viewpoints have been presented as being the most critical factor for information 

systems‘ success, such as alignment to strategy, IT investments that take into consideration 

work process quality, superiority of information system technology to innovate processes, 

and the organization‘s culture that can maintain a foundation for information systems 

implementation. But most importantly, in today‘s end user computer environment, the bottom 

line is not how good information systems are, but rather how well they are used. And how 
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well these systems are used is a function of end-user skills, which empower individuals to 

utilize IT and perform a variety of functions in the organizational context. The members of 

enterprises are the subjects who produce products and services of real value, using the 

processes and information technology for the creation of value. In the end, it is the well-

trained members of an organization who can produce great products and services that can 

affect the outcome of the enterprise (Yu E.J. et al, 2005). 

2.13 Cost/benefit Analysis 

Most companies are taking a bottom-up approach to ECM strategy at present (i.e., one that 

focuses on delivering immediate benefits) because cost reduction is a top priority. While the 

long-term vision for ECM includes improved decision-making, better utilization of 

information, and the collection of competitive intelligence, these goals do not appear to be the 

primary drivers of most ECM initiatives in organizations today. ―It‘s very difficult to get hard 

numbers for these types of uses‖,(Smith H.A. & Mckeen J.D. 2003). 

This research besides making a case for investment in a system to provide enterprise content 

and document management using the process improvement concept is silent on the actual 

cost/benefit of any such investments. The reason for this is partly because the case 

organisation is already familiar with the costing arrangements with the existing systems 

suppliers and therefore only requires analysing the systems to select the one that best fits 

organisational and user requirements. 

In order to evaluate cost factors however, Allen Doug (2007) identified the following 

information that should be included in any comparison to make it a defensible cost/benefit 

analysis in terms of real financial gains  

1. Key Corporate Data which is an understanding of the case organisation‘s key 

statistical information including the benefit rate that can be applied to employee 

salaries in order to determine how attractive an investment might be. Other key 

corporate data that would be required include tax rate, investment interest rate, as well 

as the specific method of calculating the organisations rate of return on an investment. 

2. Employee costs including full documentation for job roles, fully burdened hourly 

costs and the determination of the number of the total employees involved in 

documents lifecycle management activities. This will also help determine projected 
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productivity savings as well as costs associated with the implemented system support 

and administration on an ongoing basis. 

3. Process time statistics regarding the current time required to process, issue, or 

implement process activities that are now to be supported by the installed system and 

compared to the organisation‘s ability to do more with the same number of employees. 

4. File and storage space saving due to the implementation of the electronic document 

management system. This would not be significant in an environment where there is 

substantial reliance on paper document and wet signatures for evidential purposes as 

in the case of the UK railway industry. 

5. Increased revenue projections as a result of increased operational efficiencies even 

though this may prove a daunting task as it will be difficult to determine what 

proportion of increased revenue is due to the implemented document management 

system compared to improvements due to other management decisions during the 

period under consideration. 

6. Project costs for new hardware and new software acquired due to the new system 

implementation. Other project costs include costs of training, cost of annual 

maintenance, user licences, predictable upgrades costs, costs of migration and other 

identifiable start up costs. 

7. Other savings include copy costs savings, supply savings, multiple repository savings, 

communication costs savings, handling equipment savings as well as other financial 

costs associated with the management of documents in the organisation. 

Gathering information in these domains did not form part of the scope of this research, as 

such a detailed and realistic cost benefit cannot be attempted. However there are numerous 

qualitative benefits that the new system would provide that cannot be lightly passed over by 

any thriving business in a competitive environment. However, the value and cost assessment 

for developing the content portfolio can be done on a relative basis by taking into account the 

current situation, which is influenced by the existing IT tools, methods, and infrastructures 

(O‘Callaghan R. and Smits M., 2005). 
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2.14 Conclusion 

This chapter has been used to set the theoretical base for this research. The framework 

developed to relate the major concepts involved in this research have been carefully modelled 

to show that the theories exposited are very relevant in day to day business practices. Being a 

research based on the needs of a particular organisation, this report will now proceed to show 

how research methods where applied to resolve the questions raised by the research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



29 

 

3.0 CHAPTER THREE- METHODOLOGY 

3.1 Introduction and Framework 

With a theoretical background already established in the previous chapter, the present chapter 

takes a closer look at the methods employed in the process of understanding the problem of 

this research and how these were resolved with specific prescriptions. The research has been 

conducted using the case study research method as the primary methodology. In this chapter, 

a discussion of this methodology is presented first before going into the specifics of its use in 

data gathering and analysis. 

Research Process

Understand Current 

Situation

Define User 

Requirements

Select Technology 

Solution

Implement 

Solution

Interviews, Focus Groups & 

Comapny Documents

Literature Review, Technical & 

Awareness Surveys

Compare Existing

 Systems & Selection

Literature Review &

Research  Findings

 

 

The process followed in conducting this research is presented in the above diagram. As a 

relevant research, the first step is to understand the current situation and circumstances which 

necessitated the intervention. The needs of the organisation and the individual system users 

are then analysed so that the gap between requirements and current capability can then be 

evaluated and a suitable solution prescribed. 

Figure 3.1- The Research Process. 
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3.2 Research Activities 

The following activities were performed during the 15 weeks period of this research project 

(See appendix 2 for Gantt chart of research activities) ; 

1. Meet with Company and Get Briefing      -Week   1 

2. Introduction to Stakeholders and Business   -Weeks  1&2 

3. Informal Interviews and Pilot Study              -Weeks  1-3 

4. In-depth Interviews with Key Employees       -Weeks  2-4 

5. Literature Review and Technical Survey         -Weeks  3-8 

6. Vendors‘ Presentations/ Focus Groups  -Weeks  4&6 

7. Final Awareness Survey    -Weeks  9-11  

8. Investigate  System Use in Balfour Beatty Rail -Weeks  7&8  

9. Report Writing     -Weeks  10-15 

10. Presentation to Company Management  -Week   14 

These activities were carefully planned to implement the defined research process. They 

needed to be performed in this order to take advantage of the organisation‘s resources who 

are actively involved in the daily performance of live-projects deliverables. The research 

progressed with the least possible disruption to ongoing business activities. Discussions on 

the objectives and the results of specific research activities are presented in this chapter. 

3.3 Statement of Methods 

This research effort first aims at relevance by putting forth implementable prescriptions in a 

manner that they could be used in practice to exploit an opportunity, or to resolve a problem 

in a real-life context (Benbasat & Zmud, (1999).  As a descriptive study, the objective is to 

amass data addressing the research themes, leading to the formulation of research 

propositions for intervention. Real world context was essential to the research, thus a field 

study was required to show that useful research on organizational effectiveness required in-

depth understanding of existing processes. This notion, together with the descriptive nature of 
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the research, suggests a case-study approach with the primary unit of analysis being the 

concept of document management, as a strategy in an organisational context.  

Data, both quantitative and qualitative were collected and analyzed on a pooled basis. Data 

were collected at each site from several sources and by several methods including interviews, 

observation, focus groups and questionnaires, and analyzed using mixed methods 

triangulation to identify convergent findings about the concept. This concept of concurrent 

triangulation, where quantitative and qualitative data are collected and analysed at the same 

time with equal priority given to both forms of data (Boeijie H, 2010) is intended to help 

validate the outcomes of the qualitative data. The difficulty here though is mainly how to 

present or interpret evidences from both methods (Erzberger & Kelle, 2003 cited in Boeijie, 

2010). Triangulation according to Bryman (2008) is the process of examining the 

phenomenon under study by using more than one method or source of data. Case study as the 

primary approach in this project examined the problem in its natural setting and employed 

multiple methods of data collection to gather information from several entities in the 

organization. This process is supported by Yin (2009), and Pare (2004).  

According to Sheila Stark and Harry Torrance (2008), Case study assumes that social reality 

is created through social interaction, albeit situated in particular contexts and histories, and 

seeks to identify and describe before trying to theorize. Further, the strength of case study is 

that it can take an example of activity that is an instance in action, and use multiple methods 

and data sources to explore and interrogate it. Thus it can achieve a rich description of a 

phenomenon in order to represent it from the participants‘ perspective. The limitation is that 

it is not possible to generalize from one case or a small group of cases to the population as a 

whole in many situations. 

Benbasat, Goldstein & Mead (1987) identifies the characteristics of a case study research to 

include; the fact that the phenomenon is examined in a natural setting, data are collected by 

multiple means, one or few entities (person, group, or organization) are examined, the 

complexity of the unit is studied intensively, it is suitable for exploration, classification and 

hypothesis development stages of the knowledge building process, and no experimental 

controls or manipulation are involved. Others are; the investigator may not specify the set of 

independent and dependent variables in advance, the results derived depend heavily on the 

integrative powers of the investigator, and changes in site selection and data collection 

methods could take place as the investigator develops new hypotheses. Also, case research is 



32 

 

useful in the study of "why" and "how" questions which deal with operational links to be 

traced over time rather than with frequency of incidences, while the focus are majorly on 

contemporary events (also Boeijie, 2010).  In a study investigating the research approaches 

for examining technology adoption issues, Choudrie & Dwivedi (2005) found out that case 

study method was the most widely used methodology when examining adoption issues at the 

organisational level.  

There has however been questions raised as to how rigorous or methodical this approach to 

research provides (Yin, 2009, Eisenhardt 1989) but these same authors have also provided a 

lot of guidance on specific ways to conduct and present case study research to overcome the 

apparent relative lack of empirical evidence, which is often casted upon this method. Dube & 

Pare (2003) adds that one of the keys is to include better documentation particularly 

regarding issues relating to the data collection and analysis processes. In general, case 

research strategy allows for a great deal of flexibility and individual variation and can be used 

with any philosophical perspective due to its versatility (Dube & Pare, 2003). 

This research also to some extents adopts the systems analysis approach, which generally 

consists of preliminary investigation, problem identification, requirements analysis, decision 

analysis, system implementation and finally operation and support, due to its prescriptive 

nature (Whitten, 2001, p.85 cited in Han Y. 2004). It however does not take the direction of 

several alternative approaches to system analysis due to the particular circumstances of the 

researcher‘s relationship to the case organisation. This is not an application description, 

which are mainly carried out by practitioners and often details the author's experiences in 

implementing a particular application. The author does not conduct a research study; instead, 

the objective is to successfully implement a specific system for a given assignment. This 

study also excludes action research methodology, which are studies in which the author, 

usually a researcher, is a participant in the implementation of a system, but simultaneously 

wants to evaluate a certain intervention technique.  

The goal of reliability of research findings has been rigorously pursued in this research. The 

general way this was achieved was to conduct the case research so that another investigator 

could repeat the procedures and arrive at the same conclusions. And the way this has been 

complied within this research is the documentation of the procedures followed in the research, 

as well as including a collection of raw materials in the appendix. Other bulky items that 

could not be included in the appendix due to size restrictions are compiled separately and 
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made available ( Benbasat I., Goldstein D.K., and Mead M., 1987). Yin K.R. (2009) supports 

this approach, hinting that there are two ways to achieve this procedure, one is the use of case 

protocol which implies spelling out the rules to be followed in the use of interviews and 

questionnaires prior to data collection phase and the other is the development of a case study 

data base which involves making a collection of raw materials used in data collection 

including interview transcripts, field notes, documents collected during research, minutes of 

meetings as well as answered and returned questionnaires. 

3.4 Research Design 

The diagram below shows the process followed in the collection and analysis of primary data 

as well as the data sources. The four major techniques employed for data collection are 

interviews, focus groups, surveys and company documents and process study while data 

analysis was carried out using three main methods which are the Munkvold et al (2006) 

framework, comparison tables and information flow charts, as shown in the data collection 

and analysis framework below. Munkvold et al (2006) was used as the framework for 

analysing the results of the interviews. This framework groups the various aspects of a 

complete Enterprise Content Management System into three broad areas which are; 

management of content, management of infrastructure and change management. Using this 

framework which was first applied in the analysis of ECM in Statoil, a Norwegian company 

by the authors helped a great deal in representing the results of the interviews conducted at 

Signalling Solutions Ltd.  
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 Figure 3.2- Data Collection and Analysis 
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3.4.1 Type of Research  

This research is mainly descriptive with some exploratory research questions. It is not 

composed explicitly with a theoretical base, not entirely a comparison with extant literature 

and neither is it explanation-building. It does not involve theory testing, predictions and rival-

discussion, nor is it a time-series analysis (Yin, 2009).  

3.4.2 Clear Research Questions 

Clear research questions expresses the essence of an inquiry, allows one to easily link a study 

to its practical and theoretical contributions and is the backbone of a solid research design 

(Dube & Pare, 2003). The research questions of this study has followed a pattern of step 

reviews as the research progressed until the arrival at a final definitive set of questions as 

prescribed in Boeijie (2010). The following are the four research questions of this study; 

1. How can user and organisational needs be evaluated in a document management 

systems strategy implementation? 

2. Why is the current state of document management perceived to be ineffective by end-

users in the organisation? 

3. What ideal or future state do we need to envision? 

4. How can the organisation be led from the current state to the ideal future state of 

information management? 

The research questions of this study can be identified as questions describing processes 

(Questions 1 and 4) and questions describing states (Questions 2 and 3). In the first case, the 

aim is to describe how something develops or changes (causes, processes, consequences, 

strategies). In the second case, it describes how a certain given state (which type, how often) 

has come about (causes, strategies) and how this state is maintained (Flick, 2002). 

3.4.3 Case Selection 

As a relevant case study research, the researcher‘s individual interest regarding the issue is 

not the sole basis for initiating the research. While interest and ability to conduct the research 

occurred as necessary requirements for this project, the outputs and potential value to stake 

holders in the case organisation are the most important determinants for selecting this case 

study research topic. It is anticipated that based on these research findings, new concepts will 
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be supplied that can potentially alter the perceptions and mental models that IS and 

management in the organisation apply in their work and decisions (Benbasat & Zmud, 1999). 

Even though most case study research efforts require multiple cases, Yin (2009) explains that 

single case studies are useful in specific instances such as their substantive significance, on 

the basis that it is critical, extreme or unique or revelatory. However, in the case of this 

research, while it may be debatable that it qualifies based on all or some of the above 

situations, the most important criteria have been the availability of the case organisation for 

an intervention of this nature. 

3.4.4 Unit of Analysis 

According to Dube & Pare (2003), only 8% of published IS research clearly specifies the unit 

of analysis, which illustrates another fundamental problem of doing case research. The 

specification of unit of analysis, be it a specific technology, a systems development approach 

or methodology, or a particular type of organisation, is critical to understanding how the case 

study relates to a broader body of knowledge. The specification of the unit of analysis is 

however not critical for a descriptive case study such as this, as much as it is for exploratory 

and explanatory case studies research. It is however explicitly stated as ‗the concept of 

document management, as a strategy in an organisational context‘ to keep in focus the 

various discussions. 

3.4.5 Context of the Case Study  

A detailed description of the research context is necessary to assess the credibility of the 

research results and also to determine their generalization ability (Yin K.R., 2009). This 

research was conducted during a 15 weeks period from June to September 2010, during 

which time four rounds of data collection were conducted. The investigation proceeded 

through several company sites at Derby, Borehamwood and Birmingham as well as parent-

company sites at Derby and Liverpool. In all these cases, employees were able to spare 

considerable time out of their busy schedules to make inputs into the questions being asked 

by the researcher. Efforts were however made to restrict questions to only issues relevant to 

the study as well as deliberately making each interview or group sessions as brief as possible 

in order to limit the level of distraction from the main duties of the employees. 
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3.4.6 Data Collection Techniques and Activities 

The study is based on a mixture of qualitative and quantitative data which aims to describe 

the current situation within the target organisation in a holistic way. A major strength of case 

study data collection is the opportunity to use many different sources of evidence to provide a 

richer picture of the events and issues than would any single method (Yin K.R. 2009). Data 

collection in this research involved four methods, and took place in four phases during the 

investigation as follows: 

The first was the unstructured interviews of key IT and management personnel including the 

following; 

1. Operations Director 

2. HR Director 

3. BPI Director 

4. Engineering Director 

5. A Project Director 

6. Document Controllers at Borehamwood, Birmingham and Derby 

7. Planning Manager 

8. Head of Commercial 

9. Designer 

The aim of these in-depth interviews was to get an overview of each individual and group‘s 

perception of the current document management systems and processes and to evaluate how 

much they understood current capabilities as well as how much they were being put to use 

with such questions as; 

1. What processes are currently being observed in document management? 

2. What systems are currently available for document management? 

3. What document management roles were being performed by document controllers? 

4. What document management roles were being performed by frontline employees? 
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5. What document management problems are being encountered in the various 

departments? 

The next round of data collection involved extraction of relevant documents from the 

company‘s archives including document control and management procedures, available 

process maps and documentation. A study of the project management processes of the 

business was also undertaken to understand the steps adopted and the various stages of 

project delivery from initiation to commissioning and maintenance. The aim of this exercise 

was to see what the available processes were for managing information flow within the 

business and also to get a feel of how defined organisational processes were, and how much 

compliance there was to these processes. 

The third round of data collection involved the setting up of focus group meetings during 

which document management system suppliers for the three existing systems in the business 

were invited to make presentations. There were three of these sessions involving the 

providers of Enterprise Bridge (eB), which is the currently deployed central system for 

document control, Cabinet which is currently used by or about to be deployed by the Human 

Resource department and Igrafx which is a process modelling software implemented by the 

BPI department for parts of the engineering and operations functions of the business. Invited 

to these focus groups were representatives of each department as well as most of the senior 

management who had responsibility for IT policy direction. These sessions helped to gauge 

the general impressions about these systems as well as provide an opportunity for system 

vendors to demonstrate the functionalities of their systems. They also offered an opportunity 

to meet the teams behind the off-the-shelf systems currently run in the company as well as 

provide an opportunity for decision makers within the company to get a firsthand exposure to 

these systems.  

In line with the main research questions of the research, a couple of structured questionnaires 

were administered in a survey involving almost all employees who have access to computing 

facilities and who will have need for any form of document management system in the course 

of their work. The questions were aimed at providing evidence for any conclusions regarding 

the current state of document management systems implementation in the business as well as 

collecting information on user requirements from the users themselves. 
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3.4.7 Questionnaire Design 

Yu et al (2007) describes three types of survey questions as, ‗answer-driven‘ questions for 

which an absolute answer exists, ‗understanding-oriented‘ questions which ask the survey 

taker to select the items closer to their thought answers, and ‗personality-fit‘ questions which 

allows the survey taker to express his or her individual thoughts according to the Likert scale. 

All three types of questions were adopted in multi-dimensional survey questionnaires that 

were administered on a cross-section of employees whose roles involved the use of 

information management systems in the organisation. 

Administered to document controllers and relevant departmental heads was an initial 

questionnaire made up of two worksheets to evaluate the existing document management 

systems as well as carry out technical needs assessment. It was mainly composed of answer-

driven questions which asked respondents to compare the existing document management 

system by ticking against a list of functionalities under the subheadings of ‗capture‘, ‗storage‘, 

‗indexing‘, ‗search and retrieval‘, ‗distribution‘, ‗security‘, ‗workflow‘, ‗document 

management‘ and ‗records management‘. Each of these component features of a document 

management system had several functionalities listed under them. Respondents also had the 

opportunity of spelling out what their perception of a functional system should be capable of 

offering using some understanding-oriented questions. Responses were returned from the two 

groups of document controllers as well as from the offices of five departmental heads. These 

worksheets were also used as part of the interview process and many of them were filled out 

with the researcher present.  

The second survey conducted represented a wider cross section of the workforce as it was not 

only administered on heads of departments but also on a majority of the employees whose 

work revolved around the use of an electronic information management system. It was 

defined to determine document types and the roles of employees in their life-cycle 

management such as generating, processing, transmitting, applying, storage and disposal of 

the documents. The systems currently employed in the lifecycle management of the various 

documents were identified to include eB, CABiNET, iGrafx, O:Drive, H:Drive, Local Server, 

Local PC Hard Drive, the E-mail system as well as hard copy or prints and other media or 

applications. This survey which was conducted after the systems suppliers‘ seminars also 

sought to compare some of the employees‘ perceptions of the existing and proposed systems 

based on new information emanating from the seminars and focus groups to which they were 
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present. Respondents were also asked to identify desirable features of their ideal system by 

ticking from a list of ideal general features of an enterprise content management system 

identified through the literature review and the systems suppliers‘ seminars. A copy of this 

questionnaire is included in this report as appendix 5. 

3.4.8 Data Analysis 

It is important to note here that a major challenge in this research has been the huge amount 

of data that was encountered and this was all the more daunting because the research problem 

is open ended and the timeframe extremely restrictive. In this research, the use of narrative 

description and tabular displays are employed to present a summary report of the collected 

data which is supported by Pare (2004), Deluca (2007) and Eisenhardt (1989). A review of 

mixed methods research methodology literature shows that there is no standard format for 

such analysis, as there are probably as many approaches as there are researchers. Suggested 

options however include tabular displays and graphs, sequence analysis to organise 

longitudinal data, narrative descriptions etc. However out of the three techniques presented 

by Yin (2009), data triangulation, which is the process of combining multiple data sources, 

was employed to present the findings from the multiple sources. The most important 

advantage of using multiple sources of evidence is the development of converging lines of 

enquiry. Cue for this approach was taken from an excellent example of this technique by 

Zack (1993). 

3.4.9 Literature Review  

A thorough and critical review of the literature on document management and information 

systems was conducted to identify common trends of concepts definition, as the industry has 

continually seen multiple use of the same terms to mean different things in recent times. 

Other areas of discussion from the literature review involved are human and organisational 

issues that must be addressed for a successful implementation, as well as established 

standards for document management systems adoption from the International Organisation 

for Standardization (ISO) and AIIM, the information management association as well as the 

British Institution for Standardisation. In addition, a review of articles was undertaken, 

selecting from those published within peer-reviewed and highly rated journals such as MIS 

quarterly, European Journal of Information Systems, Information Systems journal, 

Information Systems Research Journal, Process Management Journal, Industrial Engineering 

and Operations management Journals as well as industry-linked publications and text books. 
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3.4.10 Interviews  

Pranee & Douglas (2006) opines that focused or in-depth interviews may also be described as 

unstructured interviews, non-directive interviews, open-ended interviews, active interviews, 

semi-structured interviews depending on the writer and the point of emphasis. The 

advantages of this type of interviews includes the fact that it allows social processes and 

interactions to be studied better, helps in discovering the subjective meanings and 

interpretations that people give to their experiences, allows new understandings and theories 

to be developed during the research process. Responses are less influenced by the direct 

presence of their peers and people generally find the experience rewarding. The limitations 

are the amount of time and resources it requires and the complexities involved in the 

interpersonal interaction, while also standing the chance of missing out on valuable cues that 

could come from others in a focus group. It is generally involved in the collection and 

description of substantial in-depth information about an event or a small number of 

dependent events (Yin K.R, 2009 and Eisenhardt K.M, 1989). The interviews conducted 

during this project were rather brief and informal but very focussed on the issues under 

investigation. 

3.5 Conclusion 

The rather expansive discussion on research methods and research design embarked upon in 

this chapter has been necessitated by the need to show how much rigor was applied in this 

research effort as well as the empirical reasoning used to justify the several approaches 

employed, in order to ensure a thorough understanding of the subject matter of this research 

report. The next step in this report will be the linking of these methods with the data collected 

as well as interpreting the actual findings. 
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4.0 CHAPTER FOUR- DATA COLLECTION AND ANALYSIS 

4.1 Introduction 

This chapter is designed to show how the methodology discussed in the previous chapter was 

implemented in the collection and analysis of primary data. It is a presentation of the case 

organisation, showing the current situation of document management systems and processes 

as well as the end-users‘ requirements. A comparative analysis of the currently deployed 

document management systems in the company is then explored with a view to identifying 

the gaps between each, and with the end-users‘ perceived requirements with regards to the 

current and required functionalities. 

4.2 Background information on Signalling Solutions Ltd 

The setting for this research is Signalling Solutions Ltd, a medium-sized engineering 

projects-based organisation which delivers tailored design and installation of railway 

signalling systems for the UK‘s Network Rail organisation and other such clients, covering 

sites across the country. The company, being a partnership spin-off of two of the major 

players in the railway signalling industry in the UK, inherited the potential to remain the 

market leader in this specific aspect of railway engineering. Railway signalling projects are 

often large, with many work-packages and thousands of tasks. This puts severe requirements 

on information management, including for planning and project control, information 

structuring as well as distribution and search. 

Signalling Solutions Ltd has an IT infrastructure that has evolved into a portfolio of 

technologies with partly overlapping functionalities and applications. As a result, the 

company‘s information management system was made up of infrastructure scattered over a 

number of different storage media and applications. This created major challenges related to 

information retrieval, version control and information quality across the enterprise which 

resulted in content management challenges such as the following; 

1.  Important information were stored in private folders, multiple copies of documents 

and hard to distinguish original from copy. 

2.  The existence of unsynchronised multiple repositories. 

3.  Poor content quality assessment. 
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4.  Information anarchy and overflow. 

5.  Difficult information search and retrieval functions. 

6. Lack of management attention and commitment mainly demonstrated as lack of 

incentives or deterrent to ensure employees adhere to document management policies 

and procedures which were rather clearly stated in configuration control documents as 

well as unclear information governance roles and responsibilities. 

7. Lack of compliance to policies and best practices for collaboration and digital content 

management by frontline employees mainly due to insufficient training on document 

management. 

8.  Lack of simplicity and streamlined processes leaving users with too many choices 

and possibilities, and  

9. Poor integration of tools and functions.  

The following can be said regarding its current situation. It should however be noted that the 

business context scenarios described here are common issues present in most young 

enterprises which are yet to achieve the benefits of a well articulated information 

management system (Asprey & Middleton 2004) and may not be peculiar to this case 

organisation; 

1. The volume of documents and the complexity of much of the data including drawings, 

schedules, process plans, commercial and administrative data structures which the 

business have to manage is staggering. Added to this is the mix of paper-based, films 

and multiple, often incompatible electronic systems. 

2. There are many interrelated and lengthy technical and management processes 

including co-operative working in multi-disciplinary project teams, suppliers and 

subcontractors which is further extended by ongoing relationships with, and reliance 

on its parent-companies in some areas. 

3. There are multiple geographically separated sites spread across the vast UK rail 

networks. A centrally located management team at Borehamwood have the 

responsibility to coordinate activities of employees in four major sites, which are 

Borehamwood, Birmingham, Derby & York as well as several other smaller outposts 
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and client project sites including Basingstoke, Sittingbourne, Herne Bay, Hitchin and 

Chesterford 

4. Documents are used to support almost every business process in the company and are 

prone to mismanagement due to the volumes of documents being processed and the 

diversity of document types and formats, resulting in negative impacts on its 

capability to implement and sustain quality management processes. 

5. Documents mismanagement negatively affects business processes and may impair the 

organisation‘s capabilities to deliver in a timely fashion on contractual obligations, 

comply with mandatory legislative regulations etc, exposing the organisation to risks 

including litigation, loss of business or threat to continuity and damage to corporate 

image. There is the potential difficulty in attempting to improve productivity through 

business process redesign, due to reliance on documents that may not be well 

managed. 

6. Increasing volume of emails with virtually no control on business interactions with 

customers, business partners and internal staff members resulting in poor workflow 

management. The processes for external communication are duplicated such that even 

though there is a transmittal mechanism instituted using eB, emails to external 

organisations could easily compromise its effectiveness. 

7. The organisation is faced with the challenge of implementing privacy and 

confidentiality legislations but has not yet a foolproof control on compliance with 

policies, practices and systems to meet those requirements. And this is,  despite the 

presence of implementation strategies for adequate risk management regarding the 

security of important business documents.  

8. Customer driven quality requirements, legislative requirements and industry 

regulations with regards to project liability, health and safety as well as environmental 

standards all demand strict compliance which can only be evidenced by proper 

documentation management. 

9. Management efforts to solve the document management problem by buying off-the-

shelf software did not yield success according to end-users perceptions from surveys 

conducted, resulting in the need for a holistic strategic management framework for its 



44 

 

adoption, adaptation and utilisation. The dominant available off-the-shelf solution as 

presently constituted only addresses a part of the company‘s document and content 

management life-cycle problem. Integration between products that might make up a 

holistic solution together can be complex from the perspectives of usability, redundant 

functionality and lack of transparency to the end-user. 

10. There is the tendency for the organisation to expect rigorous justifications for 

presumably expensive investments in software and licences due to lack of 

appreciation for the systems, necessitating the need to re-align the requirements and 

solution options with business planning imperatives. There is an urgent need to 

develop completely adequate specifications for document or content management 

solutions to include costs and time frame for implementation within budget estimates.  

11. The organisation has implemented individual document management systems, process 

mapping system, email management system, drawing management system, HR 

management system, quality management system, planning systems etc, as point 

solutions to a specific management problem for specific departments with varying 

degrees of effectiveness.  

12. The technology solutions have in the past been implemented without adequate 

consideration being given to elements of organisational culture and behaviour such as 

work-group dynamics and adequate change management process.  

4.3 Results of the Interviews 

The implementation of an ECM strategy should address issues such as: interoperability of 

information and document repositories with applications, consistency across processes to 

facilitate access and sharing of information, and modification of a company‘s information 

systems architecture to accommodate ECM (O‘Callaghan & Smits, 2005). To realise this, 

Munkvold et al (2006) has formulated a model which suggests three critical groups of issues 

to be resolved as; management of content, involving life cycle and metadata; management of 

infrastructure, which has to do with technological and administrative issues, and; change 

management. This model will now be used as a framework to analyse the results of the 

primary data acquired mostly through interviews, as it relates to the various issues which 

represent the problems with the current state of document management in the Signalling 

Solutions Ltd. 
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4.3.1 Management of Content 

This is about the most apparent group of issues and it is also the areas that worried functional 

managers the most. The capture and storage of contents into a shared system lacked absolute 

control, regardless of whether the content was generated in-house or received from external 

sources. There was also the general use of emails systems to store a vast amount of 

information in the form of messages and attachments. While some employees made the effort 

to download most of their received attachments into their personal drives, this process was 

not defined, neither was it required, and in any case could not be shared with others. This 

problem is further compounded by the fact that in some cases, people distributed document 

copies as email attachment files, instead of simply informing others about new shared content 

via referenced links. This last bit was however not a significant problem in the cases studied.  

There is a requirement that content related to the various projects be uploaded to the 

structured filing system set up in the shared drive, which has levels of subfolders for filing 

several categories of documents, including deliverables. But the capability of this system to 

control how various files are named, indexed and stored for easy retrieval is greatly limited to 

the extent of what the generic Microsoft windows system could permit. Document naming, 

versioning and control were generally left to the individual team members who had access to 

the specific folders, thereby creating confusion and anarchy anytime a document is to be 

retrieved by other members of the team. To overcome this search difficulty, important 

documents were sometimes also saved plainly on personal file folders after their production 

and first-hand-delivery, which is primarily through emails.  

The commercial manager during an interview had this to say; 

“When we monitored projects with paper documents and paper files, things were so much 

easier and it was possible to track and manage program changes because all relevant 

documents were placed on the appropriate files after having been initialled by the staff 

concerned at the end of each day. All we needed to do to get at any information for audits 

and for billing and justification of changes was simply to pick up the relevant files, but now 

with computerised systems, it seems almost impossible to track anything.” 

Even though the business had an Enterprise Bridge (eB) Document Management system in 

place together with clearly defined processes for configuration control, the existing scenario 

provided the premise for most business critical documents not to get into the controlled 
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system. The biggest complaint in this regard though not voiced emphatically during the 

interviews concerned the fact that only a handful of document controllers in the engineering 

department of the business had the access and the know-how to store and retrieve documents 

from this system. Yet these document controllers did not have sufficient powers to ensure 

that critical documents were brought in for configuration and control. In fact one document 

controller stated emphatically during the interviews; 

“We only control what we are given by the design and project teams and act on instructions 

using procedures already in place by the engineering department, we cannot make them 

bring a document for control when they do not want to”. 

Everyone simply has a myriad of options as to where to store any type of document that he or 

she generates, or come across during the course of day-to-day business activities. It could be 

left as an email attachment, it could be stored in a personal drive (H: drive) on the 

individual‘s computer, it could be dropped inside O: drive in an appropriate file supposedly, 

but with flexible naming conventions, or it could be sent for configuration and control to the 

document controllers. There is need for each process to be modelled so that for each type of 

document generated or received in the course of work, there is a specified and definite pattern 

of action in terms of sharing, storage or dissemination. A document management system 

under consideration must incorporate workflow to model this process. It must also have 

version management facilities, especially with regards to compound documents and their 

parts from multiple authors. 

Signalling Solutions also needs to comply with relevant legislative requirements, industry 

regulations as well as main client contractual requirements such as those regarding the 

traceability of engineering and commercial transactions documents. The commercial 

management team also commented that tracking and justifying changes and escalations in 

current projects was almost impossible. The current information systems did not provided the 

means to track the causes of the changes or to analyse their impacts on the business. The only 

available solution to find out the effects of these changes was to go through drawings and 

minutes of meetings, as well as hoards of email exchanges both within the business and 

between various points in the business and the client. 

Search, retrieval and reuse of content also appear to be problematic due to the heterogeneity 

of contents formats and databases. There is no integrated search facility that covered all the 
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shared databases and repositories such as the ones in O: drive, eB and iGrafx. This made 

information retrieval across business departments to be regarded as problematic because the 

different systems mentioned are in use in different business departments with different 

taxonomical and physical structures for their information resources. 

4.3.2 Management of Infrastructure 

The infrastructure for content management in Signalling Solutions included a good number of 

heterogeneous and parallel applications providing several alternatives for producing and 

storing information. For example, the design teams could work with Microstation or 

AutoCAD, the design team had document controllers that operate with Microsoft access, the 

project planners did their programs on Primavera, the project management and operations 

group worked from O: drive and sometimes pass some items for configuration in eB, process 

improvement adopted Igrafx for modelling and an embedded repository, with engineering 

department and a couple of others including the document controllers basing primarily on 

managing eB. One document controller attached to the design group actually stressed that 

they were very comfortable working the way their system is set up, as there has only been 

problems before, when attempts were made to change their system, even to the latest version 

of the same software. Here is one symptom that must be checked in order to manage change 

effectively; employees preferring to remain in their comfort zones and showing apathy to 

change. 

In general, the lack of application integration represents a problem throughout the content life 

cycle. The system for managing documents such as eB was either poorly integrated or not 

integrated at all with the several production packages, such as micro station and primavera. 

While the document copies could reside in different systems, changes and updates were only 

typically registered in one of these. Much of this problem can be traced to two factors. The 

first is the fact that the dominant client of the company which is Network Rail often demands 

or at least expects the company to work in certain projects using specified systems or 

specified document configuration and structure or even specific file formats for presentation 

of deliverables. Other times it might be that the access to certain ‗source‘ documents which 

are critical inputs for the project execution are stored in repositories that require a different 

set of rules to access. The second factor is the fact that the company being a spin-off from 

two very successful players in the railways industry inherited substantial amount of operating 

and IT systems which have remained in the business, more due to the convenience of 
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benefiting from parental cover and support than their effectiveness or suitability. This is also 

going to be a factor to be considered in choosing a system for the integration of all 

operations‘ workflow because the experience and support of one or the other parent 

organisations cannot be completely discarded, given the age and corporate experience of the 

case company. The integration of standardized applications and tools throughout the content 

life cycle remains the major technological challenge in the implementation of a 

comprehensive enterprise content management system. 

Administrative infrastructure consists of policies, routines and procedures for content 

management as well as the organisational roles required for them. Several of these routines 

had been defined at the corporate level, but they are followed inconsistently at the level of the 

various departments. Besides, are they not particularly enforced. This is the reason almost 

every employee had several options each time a document was generated or received. The 

issue of information security naturally falls under the domain of information management 

infrastructure. Each document under configuration control has an owner who also is 

responsible for the process that that document or information applies to. The document owner 

also specifies the groups or individuals who are granted access. This process is currently 

being implemented by the document controllers who act as exclusive administrators of the eB 

system but the system as currently constituted is hardly used when it matters most. 

4.3.3 Change Management 

There are at least two instances of enterprise content management related change processes 

that have occurred at Signalling Solutions Ltd. First was the adoption of the eB system which 

was an inheritance from one of the parent companies and the second was the adoption of the 

modelling software which also had an included repository. It is obvious from the interviews 

and the survey responses that these change processes did not go down well into the business 

and could be described as ‗failed‘ change management attempts. This is an important factor, 

as many of the respondents either indicated that they did not know anything about these 

systems, never used one or more of these systems or never had any formal training in the use 

of one or more of these systems. 

It is hard from the above to conclude whether there was or would have been an opposition to 

tool and content standardization or whether there was or would have been a reluctance to 

adopt a new technology. The lack of user training is the primary suspect as a major cause of 
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under utilization of enterprise content management system in Signalling Solution Ltd leading 

some employees to comment that ―rather than implement new technologies, improved 

exploitation of the existing ones should be prioritized‖, during the interviews. 

4.4 Results of the Surveys 

Responses to the surveys were based on level of awareness of the features or functionality of 

the various available systems, compared to the total number of identified features of an ideal 

system from literature review and systems suppliers‘ presentations. Respondents rated each 

system based on a total of 124 features distributed amongst the various components of an 

ideal document management system which are capture (26), storage (9), search and retrieval 

(12), indexing (10), distribution (10), security (20), workflow (5), document management (18) 

and records management (14).  The results show that a majority of the cross-section of 

employees surveyed perceived the best of the existing systems as having well below average 

(30%) number of features, compared to an ideal system. But it also points to the fact that 

employee perceptions based on their levels of awareness, were adversely affected by the fact 

that these systems have not been properly taught to them and as such, could not determine 

what exactly where the features of the existing systems. This is important to note because a 

score of zero features was assigned to ‗I don‘t know‘ responses. A table summary of this 

result is included at the end of this report as appendix 3. 

In addition, the perceptions presented by the various departments are indicative of which 

systems have been predominantly used in each department. The only system that showed a 

complete general lack of awareness is the Cabinet system, and that is because this system has 

not been implemented at any level in any of the departments besides only being considered 

for use in the HR department. While the O: Drive Windows network system appears to be the 

most widely used across the business, its major weakness turns out to be in the area of 

workflow management (3.4%). This was a rather surprising outcome because on the surface, 

it looked as though the issue of security (33.35%) should have been the biggest weakness of 

this system, as implied from the interviews. The eB system which is the main system 

deployed for central repository management did not get the level of patronage anticipated, 

either due to lack of awareness, or access or both by the employees. Out of 119 employees 

surveyed in the final survey (see appendix 5 for questionnaire), responses were returned by 

41 within the stipulated period, representing almost 40%. (See appendix 6 for table of 

responses received).  



50 

 

4.5 Systems Suppliers’ Presentations 

The following Providers of Document Management Systems were invited to present and 

demonstrate their products to a cross section of Departmental Heads and Management; 

1. Bentley Systems, providers of eB (Enterprise Bridge) 

2. TSA Advet, providers of Cabinet software 

3. iGrafx, division of Corel Inc. 

These presentations achieved two objectives; 

1. They offered an opportunity to meet the teams behind the off-the-shelf systems 

currently run in the company. 

2. They also offered an opportunity for decision makers within the company to get a 

firsthand exposure to these systems.  

4.6 Comparisons of the Three Systems and the End-Users’ Requirements 

Each of the Systems compared which are iGrafx, eB and Cabinet all have repositories for 

document management, configuration and control. iGrafx is special for its ability to model 

processes and link process steps with user-required information sources, and can be 

integrated to the cabinet system as an ideal. eB is special for its ability to control business-

critical records and handle transmittals of project deliverables. Cabinet is special for its 

ability to handle workflows and collaboration but it can as well handle all the other 

functionalities of the eB system making it the most robust of the three systems. 

The table below shows a comparison between the three systems and the end-users‘ required 

functionalities in the order of priority. This ranking priority was established using the number 

of employees who ticked the features as their requirement. The first few items on this ranked 

list were pin-pointed as required functionality by most of the respondents while those at the 

bottom of the list were picked by fewer employees as their functional requirements. A table  

summarizing the frequencies is included in the appendix of this report (See Appendix 4). 
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Features (Presented in Order of Frequency in End-Users‘ 

Requirements Lists) 

R
an

ki
ng

 

iG
ra

fx
 

eB
 

C
ab

in
et

 

Information availability and accessibility from all locations. 1 X X X 

Prevent information duplication. 2   X 

Ensure information currency. (E.g. versions, revisions, changes, 

etc.) 

3 X X X 

Ability to exchange information between systems. (E.g. MRP and 

CAD, emails and projects, etc.) 

4 X  X 

Use of single standard for classifying and organising information 

resources. 

5 X X X 

Information access controls. 6 X X X 

Validation of information completeness and accuracy at all times. 7   X 

Integrated and centralised system management. 7 X  X 

Evaluative and computational capabilities. (E.g. automatic up-to-

date reports, status alerts, etc) 

8   X 

Support for collaboration across multi-disciplinary teams. 8   X 

Traceability of information or communication exchanges. 8   X 

Ability to monitor and control time, costs, etc. with visibility. 9   X 

Facilitate effective and quick change-management 

implementation. 

10  X X 

Completely paperless processes, master records, etc. 11   X 

Fully automated data entry systems. 12   X 

Interface with client document systems and requirements. 12  X  

Figure 4.1- Systems Features Comparison Table 
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4.6.1 Cabinet 

Cabinet is Enterprise Information Management System software developed by TSA Advet, 

UK based company established in 1983. They also carry out the resale of CAD products from 

other companies such as Intergraph, Bentley, Autodesk and Falcon and they have quite a 

substantial clientele amongst the most notable engineering and projects management 

organisations in the UK including Balfour Beatty Rail, one of the two parent companies of 

Signalling Solutions Ltd as well as Westinghouse Rail Systems Ltd and Atkins Rail Ltd 

which are its major competitors.  

The cabinet software solution consist of five core modules which are; the ‗explorer‘ which 

provides the desktop access to the document stores, the ‗workflow publisher‘ which 

processes workflows for any document type, the ‗browser‘ which enable access to the 

document stores through intranet and internet protocols, the ‗transmittals‘ which generates 

transmittals of document packs for paper.CD/DVD copies and the ‗SMTP server‘ which is 

used for managing emails within the system. 

The features of this system as demonstrated by the TSA Advet representatives during their 

product presentation include; 

1. Ability to work from dispersed locations to the same project standards using standard 

project templates. 

2. Data Security and access control 

3. Document creation using standard master templates 

4. Automatic Document numbering systems 

5. Prevents duplication of master document 

6. Revision history with past versions saved with automatic issue updating 

7. Workflows to follow business processes 

8. Provides for audit trails 

9. Ease of Use as it is set up to follow organisation‘s business processes 

10. Automates repetitive tasks 
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11. Accurate reporting on current progress 

12. Automatic PDF creation 

13. E-mail notification 

14. Address book for contacts 

15. Automatic transmittals and publications 

The pros of adopting this system include the following;  

1. Ease of use- the system display screens is organised using the same format as the 

familiar Microsoft Windows Explorer systems, thereby requiring minimum training. 

2. Open architecture- Not locked in by proprietary data formats and non-encrypted 

folders, files and database. 

3. Not tied to any applications- Can interact with most legacy systems and applications 

and can be adapted to any customers requirements 

4. Ease of deployment- Same version for all users, no customisation of versions to 

particular users but can be configured to specific customer needs. 

5. Promised high levels of service and support by the system supplier 

6. Proven in the Signalling engineering environment given the number of such 

companies as current clients which includes Balfour Beatty Rail where additional 

support and experience sharing can be gained. 

The cons for adopting this system may include the following;  

1. New system- never been used by anyone within the business and as such there will be 

no internal experience about its functionality 

2. Cost of migrating documents from the current eB system as well as those related to 

replacing the old system with this new one. 

3. Non-visual process mapping- may require the continuous use of the process mapping 

software, which could however be integrated to mitigate this disadvantage. 
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4.6.2 Enterprise Bridge (eB)  

The eB system is provided by Bentley Systems Incorporated. The system offers enterprise 

information management solutions that ensure access to accurate information of documents, 

people, assets, processes and organisational elements at the time and in the context that it is 

needed for decision making at all levels of the enterprise. 

The features of this system include the following; 

1. Identify, classify and define relationships between documents in the repository 

2. Manage change through control and impact analysis 

3. Auditing to prove compliance and for internal reporting 

4. Manage records in the repository 

The pros of adopting this system include the following; 

1. Incumbency factor- it is the current system in use in the business and there are 

document controllers who are quite familiar with its features. 

2. Very effective for managing change, transmittals and security control for 

established records. 

The cons of this system include;  

1. Does not support collaboration and workflow processes, requires project-wise, an 

extra system to be able to do this. 

2. Only required for managing records and does not support live operations 

3. Difficult to integrate with other project and operations applications 

4. Additional software tools are required to allow a URL link to understand which 

application needs to be launched to open up a stored document 

5. Trying to provide a link to a document from, say, the intranet is difficult without 

additional software due to the proprietary format in which the files are stored. 
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4.6.3 iGrafx 

iGrafx is a recognized leader of comprehensive Business Process Analysis (BPA) solutions. 

Our solutions help organizations large and small document, analyze, improve, manage, and 

align processes and technologies integral to their business operations. iGrafx solutions enable 

companies to achieve process excellence in a controlled, centralized and collaborative 

manner across functional boundaries, geographies, and levels of maturity. 

(http://www.igrafx.com/index.html).  

iGrafx as an application software for process modelling which is only being considered as a 

document management system because of its Process Central add-on component which 

serves as a repository with three components called the ‗database‘, a Microsoft SQL or 

Oracle server, ‗web central‘ for content viewing using any standard browser, and ‗mail 

central‘ for approvals via email notifications. 

It can handle the following features; 

1. Document check-in, check-out 

2. Version control/ audit history 

3. Search and retrieval 

4. Security access rights 

5. Email Notification 

6. Audit trail of document changes and history 

7. Supports digital signatures 

8. Bookmark enabled 

9. Can store documents of any format and will launch the appropriate application when 

the document is selected.  

The consideration for having this system should mainly be to integrate it as a process 

modelling application with a fully functional document management system because it has no 

capability for handling transmittals; neither can it be used to handle process workflows and 

collaboration. 

http://www.igrafx.com/index.html
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4.7 Company Documents & Site Visits 

The review of company documents and project management processes was setup to 

understand the current document management system in a live project context. This produced 

the project information flow process charts which show the major document types and their 

media for transfer within a typical project. The Bletchley remodelling project which was a 

live project was selected for analysis. This activity involved the researcher sitting in with the 

Project Manager and the Planner for two days to review the process activities. This produced 

the two figures shown below, depicting the major document types, documents and 

information transfer and sharing activities and the media of information flow, from the 

initiation to execution stages of this project. 

 

 

From the document flow during project initiation phase diagram above, the main observation 

is that documents between the main client and the company are mainly exchanged as hard 

copy and digital copies on compact disks. These are then downloaded into the many options 

Figure 4.2- Document Flow during Project Initiation Phase 
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of media currently available from personal drives to O;drive folders and eB system. The 

process that drives this correspondence activity is also loosely structured, such that several 

points of contacts exist within the company and the main client organisation. 

The project information flow survey shown below as information flow in a typical project 

reveals that documents are either emailed, hard copy mailed or discussed in meetings with 

minutes published and distributed through the email service. The myriad of business-critical 

document types handled in the course of a typical project is also noteworthy. The existence of 

a platform where all documents can be generated in standardized templates and processed 

through a workflow mechanism for approval and availability will completely remove the 

need to handle any documents outside, let alone needing to email it around. Access to such a 

system will be granted to every one who is concerned and can read, initiate and manage 

change, etc. within the system. 

 
Figure 4.3- Information Flow in a Typical Project 
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The site visits to Balfour Beatty Rail sites to further explore the use of Cabinet was to 

experience from a related company, their use of one of the systems under investigation, and 

learn some lessons about successful implementation. It revealed that the deployment was 

carried out in phases, based on functions such as purchasing and HR, as well as projects such 

as electrification. It also opened the eyes of the team to the fact that processes have to be 

clearly defined by developing work flow diagrams before any rollout can be effective in order 

to be able to make use of its workflow capability. This process definition, for a typical 

department or project took up to several weeks before the system could go live. 

4.8 Cause and Effect Diagram 

As a tool to compress and summarise the entire data collected from multiple sources, the 

fishbone diagram, one of the many management tools created by Dr. Kaoru Ishikawa is 

shown below. It is presented as part of this report as a simple visual method to identify, 

explore, and graphically display, in some detail, all of the possible causes related to the 

problem of document management at Signalling Solutions Ltd. 

 
Figure 4.4- Cause and Effect Diagram 

http://www.envisionsoftware.com/articles/Kaoru_Ishikawa.html
http://www.envisionsoftware.com/articles/Kaoru_Ishikawa.html
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4.9 Force Field Analysis 

An effort to present the various human-factor issues that should be considered during the 

implementation of this project, a force field analysis is hereby included in this report. It is a 

method used to get a whole view of all the forces for or against a plan so that a decision can 

be made which takes into account all interests. As a specialized method of weighing pros and 

cons, it allows the decision maker to look at all the forces for or against the plan and thereby 

to adjust the plan to reduce the impact of the opposing forces while strengthening and 

reinforcing the supporting forces.  The force-field diagram below does not include weightings 

to the various issues as it is only used here as a simple way to visualise the factors involved. 

 

 

4.10 Conclusion 

In order to get validation for the findings reported in this chapter, two senior members of staff 

of Signalling Solutions Ltd including the Director for Business Process Improvement were 

engaged to read through and point out possible areas of missed information or inaccurate 

representation of the various facts touched upon. The consensus feedback was very positive, 

which indicates that the content of this chapter closely matches the true current situation in 

the company. The presentation to the management team (see appendix 1), which was mostly 

based on the contents of the analysis presented here also received very positive response, 

resulting in an immediate management decision to carry out the recommendations proposed. 

These recommendations will now form the main content of the next chapter. 

Figure 4.5- Force Field Analysis 
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5.0 CHAPTER FIVE- DISCUSSION AND RECOMMENDATIONS 

“There is no absolute point of view from which real and ideal can be finally separated and labelled.” 

 -TS Elliot  

5.1 Introduction 

This chapter outlines some specific recommendations for the possible path of selection and 

implementation of a document management system as part of an information management 

strategy for Signalling Solutions Ltd based on the findings in the previous chapter. There are 

also some generally applicable suggestions for the same activity that could be adapted by 

other organisations based on literature review. This research presents suggestions on 

strategies for aligning business and technology solutions with enterprise planning imperatives, 

adaptation and application of relevant information management principles, standards and best 

practices, as well as change management strategies and communication plans to assist with 

managing required cultural changes.  

Signalling Solutions Ltd in embarking on this study of process for the implementation of an 

information management strategy, has as its aims, to establish a corporate knowledge 

reservoir that provides global access to, and the management of a common pool of digital 

assets used to collaborate, support work processes and share information between the 

company and their customers, employees and business partners. The implementation of this 

content management system will provide the following advantages; 

1. Improved information accuracy. The quality of information will be improved as a 

centralised system provides accurate and up-to-date documents because its central 

repository will be controlled within the system. 

2. Increased Flexibility. The system will enable access by authorised personnel from far-

flung locations without having to get into the office locations and also at times when 

office support staff may be unavailable 

3. Enhanced system management. This implementation is designed to reduce network 

management and system security issues thereby only requiring the commitment and 

confidence of individual users and system administrators to maintain integrity of the 

system during use. 
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4. Reduced maintenance and cost. The elimination of current supporting systems and 

functional modification to the organisation‘s document control staff and other groups 

involved in configuration control. 

5.2 Outline Recommendations 

The main recommendations of this research can be summarised as follows; 

1. The Cabinet System more closely meets the end-users‟ requirements, of the three 

systems evaluated. 

 There is a major justification for the selection of a system that offers both content 

management, as well as workflow and have the capability to lead predefined 

processes and potentially prevent the commitment of errors in process steps 

implementation. This system will not function merely as a repository or just for 

configuration management.  

 As it has the potential for high level adaptation, the Organizations‘ needs will 

continually be met through developments. 

 The iGrafx software if integrated with Cabinet can provide high level process 

visibility which is a critical need. 

2. The Management of Signalling Solutions Ltd should make a deliberate effort to 

document and communicate the Company‟s business strategy to the employees, in 

order to establish an IT-Business Alignment. 

3. Business Process Management- There is need for clearly defined processes to be 

mapped for every type of business activity, departmental functions and projects. 

4. Disciplined execution of procedures will require greater direct management support 

through motivation, incentives and deterrents. 

5. A carefully executed implementation plan should involve the following; 

 Design a clear implementation plan to include selection of an interdepartmental 

project team, assign specific roles to team members, establish reporting structure, 

develop project work plan, milestones and task breakdowns, develop communication 

plans and meetings, develop support plan detailing access to required resources, etc. 



62 

 

 Select the system vendor and product, to include developing specification documents 

with rules on scope change management. 

 Start with a pilot project or department before general rollout, to include 

comprehensive testing in a clone system outside the main network. 

 Train the administrators and then the users, mostly onsite and hands-on with a test 

system and with real data 

 Rollout to the entire organisation, to include resolution of all communication issues 

about changes and potential issues 

 Use support of system vendor and possibly a consultant system integrator. 

 Set up and follow through with procedures for problem escalation and plan 

maintenance processes. 

 Publish project audit to include project goals, issues faced and final outcomes of 

implementation. 

 Evaluate the system by surveying the users again to identify if the project goals 

including scope, users, activities, document types, metadata etc have been included in 

the set up  

5.3 People Issues 

Users will only use the system or make the above technical considerations effective if they 

understand the system, are adequately trained and want to use the system. The people 

involved must want to share the information they have. There may be some incentives to 

make sure the culture changes along with the system. The success of the project also rely on 

senior management support, an effective technical decision making based on the above 

requirements, and disciplined implementation within a supportive culture. The range of 

products is now wider, and more stable. The technology is less of an issue, but the key is to 

understand the possibilities and the need, and then to match these appropriately. Certainly for 

a well managed project, there is less risk now in implementing an EDM system that will fail 

to deliver on its promise. (Raynes M. 2002) 
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Junco N. et al (2005) noted that it is important to tackle the challenge of managing 

expectations of line staff and management about the potential and the limitations of the 

content management system. The factors that can derail a content management system project 

are many, and a number of them have nothing to do with technology but rather they relate to 

the human side of the project. Having a powerful ECM system and/or IT infrastructure is 

useless if the content is inaccurate, outdated, or irrelevant for improving users‘ ability to 

perform. Organizations need to be disciplined about the publishing process and the 

management of taxonomies. 

5.3.1 Organisational Culture and Structure 

Critical organisational issues that needs looking into are; user motivation, user familiarity 

with the required process activities or tasks and the system‘s support features, user job 

satisfaction and quality of life, or work environment, user involvement in the deployment 

process, organisational hierarchy and channels of communication, organisational distribution 

of power, as well as organisational culture. In this particular case however, the system is not 

being designed from scratch, there is already a background of system use within the 

organisation and the need for such a system is obvious to most users in the current state. 

Senior management support could involve making task performance within the system 

mandatory, modifying procedures to include only one path for performance of certain tasks 

which would be in the system as well as banning the use of other forms of document 

exchange etc. (Stewart R.A., 2006). 

5.3.2 Change Management 

To be a better agent of change, the person responsible for the implementation of an integrated 

information management system should see his role not simply as one of implementing a new 

technology but as one who is an organisational change agent. Organisational change 

necessitated by implementation of a new information management strategy must foster new 

management practices that are conducive to the achievement of the strategic objectives of the 

new system. This could involve new job designs to reflect the changes in processes that are 

required to bring about the improvements anticipated in the system implementation. It also 

involves an interconnection between people and organisational processes and the rules and 

principles which constitute culture that govern how people do their work (Appelbaum et al, 

1998).  
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There must also be in place an internal communication strategy which aims at 

communicating to all involved the expected changes and the effects of the changes on their 

roles. This information mechanism should seek to carry every stake holder along from the 

person on the shop floor to the CEO, from the owners of contents to the users, etc There is 

also the closely related issue of training which must be contemplated in two areas as training 

about the newly implemented document management system and training on the changes that 

this new system bring to existing processes (White 2002, Mathieson & Ryan 1994). 

5.3.3 Informal Networks 

A useful tool in the process of reaching out to employees in a bid to get complete buy-in 

during the implementation of an information management strategy is the use of ‗informal 

networks‘ developed by Krackhardt & Hanson (2000). The theory behind this concept is that 

behind the formal organisational structure depicted in seniority or authority charts, there are 

often a series of informal networks that can be harnessed to produce strong positive 

improvements in organisational performance and change management. This involves carrying 

out a survey to map employees‘ relationships in three areas which are the advice network, the 

trust network and the communication network. Mapping the advice networks can uncover the 

source of political conflicts and failure to achieve strategic objectives while the trust network 

will reveal the causes of non-routine problems such as poor performance by temporary teams 

or interdepartmental teams. The communication network can help identify gaps in 

information flow, the inefficient use of resources and the failure to generate new ideas.  

The three simple steps formulated for mapping informal networks are, first a survey using 

questionnaires to solicit responses about who talks to whom about work, who trusts whom 

and who advises whom on technical matters, asking questions such as whom do you talk to 

every day, whom do you go for advice, whom would you trust to keep in confidence your 

concerns, etc. The next step is to crosscheck the answers for correlation, ambiguity and 

withdrawal symptoms. The final step is to process the information into maps which 

management can use to devise an implementation plan that plays on the strengths of the 

informal organisation (Krackhardt & Hanson, 2000). 
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5.4 Constraints and Assumptions to be considered 

In a systems implementation planning, there are numerous potential constraints as well as 

assumptions that must be recognised and analysed. Some of these include; specific time 

constraints, resource constraints, compliance/regulatory constraints, infrastructure constraints, 

organisational/political constraints as well client or supplier relationships that must be taken 

into account. Questions such as; what business processes problems must be solved to reduce 

costs and improve productivity, and especially, are there any budgetary constraints? In 

addition, all technical or other assumptions for the project must be considered.  

5.5 Conclusion 

This chapter has been structured to present the research recommendations in a 
straightforward and easily readable manner. Emphasis has been placed on suggestions for 
handling the human factor aspects of the proposed implementation because of its overarching 
level of importance. As this report comes to an end, the final chapter will now briefly review 
the entire research to draw attention to the issues raised and how they have been resolved. 
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6.0 CHAPTER SIX- CONCLUSIONS AND FUTURE RESEARCH 

6.1 Introduction 

The focus of this research was on the strategy for the selection and implementation of an 

integrated document management and information management system in a railways 

engineering environment. The implications for document management in engineering and 

project environments and specifically for the situation of Signalling Solutions Ltd will be 

discussed in this chapter. Further areas of potential research projects are also briefly outlined. 

There is ample evidence from the literature that there are important gains to be made by 

linking business with document management strategies or any IT strategy for that matter. 

Inability to plan at this strategic level may lead to organisations failing in their bid to manage 

change in such a strategic area of the business. In the words of Ojiako & Maguire (2008) 

―The generally accepted technology dominated hard systems approach to IT implementation 

is counterproductive in any dynamic business environments characterised by competition and 

changes in the market‖. Technology is in fact only one segment of the change process. 

Companies should be aware of the other issues that are critical for the success of any IT led 

business transformation such as the organisational, user, customer, process, political, cultural, 

risk management, resistance to change, project management and change management issues. 

It is crucial that time and resources spent in planning and giving consideration to these issues 

be not taken for granted as any lapse in this critical planning stage carries the risk that the 

system improvement will be a half measure, or a complete failure. The effects of failure in 

the long term can be devastating, especially as it destroys the morale of employees and their 

receptiveness to any future reengineering or change process, thereby limiting the ability of 

the company to compete in a dynamic business environment. 

6.2 Major Challenges Encountered during this Research Project 

The first major challenge encountered in this project was the huge amount of data, both 

primary and secondary that seemed to pour out endlessly as the investigations proceeded. To 

overcome this problem, frameworks were developed to help contain the literature review, the 

research process as well as the data collection and analysis. These helped in cutting through 

the chase and outlining boundaries for the literature review methodology and data collection 

and analysis processes. 
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The second big challenge was the time-limitation of this project. All of the activities had to 

be scheduled and followed through as closely as possible to be successful. To overcome the 

potential ‗student syndrome‘ problem, the initial schedule was planned to complete at least 

three weeks before deadline in the research proposal. 

A final challenge was in the area of terms-definition in the existing published literature. 

There is still a hazy approach to identifying and defining basic technological and systems 

terminologies in the Enterprise Content Management domain. This is an area of further 

research which should attempt to synthesize or hybridize the concepts definitions existing in 

the academic journals and industry or market application of basic terms with a view to 

identifying common usages as well as postulating acceptable definitions. 

6.3 Purpose and Objectives of the Research Achieved 

This research has as its purpose, to evaluate the capabilities and extents of deployment of 

current document management systems, assess the document management needs of the 

company, and make recommendations based on gap analysis between needs, available 

systems and business requirements. This purpose has been achieved with the finding that the 

current systems available for managing documents and information sources at Signalling 

Solutions Ltd had hitherto not been properly deployed. This situation has led to the 

perception by end-users, and rightly too that current systems are ineffective. Efforts to assess 

the document management needs of the organisation based on end-user requirements had 

been successfully carried out, producing a ranked set of required features and a comparison 

between existing systems presented in chapter four of this report. 

The objective is to produce a workable program for the planning, selection and 

implementation of an enterprise content management system for the management of 

information assets by Signalling Solutions Ltd, a UK provider of engineering solutions for 

railways signalling. The carefully collated outline of recommendations and suggestions on 

handling the people issues involved presented in chapter five successfully fulfils this 

objective. 

6.4 Research Questions Answered 

This research set out to answer the following four questions; 

• How can user and organisational needs be evaluated in a document management systems 

implementation? The clear answer that resonated from the literature review was to 



68 

 

analyse and streamline business processes to understand the nature of work performed 

and how it is being carried out, and then to survey the end-users for their requirements. 

The emphasis should be on processes and the users, as the technology focus may not 

necessarily result in systems that will be put to full productive use. 

• Why is the current state of document management perceived to be ineffective by end-

users in the organisation? Inadequate exposure and training that resulted in lack of 

commitment and apathy from employees is the main culprit for this perception and 

apparent rejection of the current systems. The lapses observed in the management of 

content, management of infrastructure and the management of change have been given 

considerable discussion in chapter four of this report. Other issues raised in this regards 

including the people, policy, procedure and technology problems have also been 

highlighted in the cause and effect diagram shown in the data analysis section of the same 

chapter. 

• What ideal or future state do we need to envision? As indicated by end-users who actually 

do the work. The users are those who perform business activities and the document 

management system is only a tool at their disposal in achieving business goals. If the 

system does not reflect their needs, it will not be used and the effects will not be 

favourable for the organisation. The ideal state is one where the following capabilities are 

available as indicated by the employees ( See frequency table and ranking in appendix 4); 

1. Information availability and accessibility from all locations.  

2. Prevent information duplication.  

3. Ensure information currency. (E.g. versions, revisions, changes, etc.)  

4. Ability to exchange information between systems. (E.g. MRP and CAD, emails and   

projects, etc.)  

5. Use of single standard for classifying and organising information resources.  

6. Information access controls.  

7. Validation of information completeness and accuracy at all times.  

8. Integrated and centralised system management.  
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9. Evaluative and computational capabilities. (E.g. automatic up-to-date reports, status  

alerts, etc)  

10. Support for collaboration across multi-disciplinary teams.  

11. Traceability of information or communication exchanges.  

12. Ability to monitor and control time, costs, etc. with visibility.  

13. Facilitate effective and quick change-management implementation.  

14. Completely paperless processes, master records, etc.  

15. Fully automated data entry systems.  

16. Interface with client document systems and requirements.  

• How can the organisation be led from the current state to the ideal future state of 

information management?  The recommendations proposed in chapter five takes care of 

this question as it contains some techniques to manage the people issues as well as a step 

by step procedure for the implementation of a carefully planned system deployment. 

6.5 Potential Future Projects 

There exists several opportunities for further research and interventions within the Signalling 
Solutions business model in order to improve its efficiency and deliver greater value to 
shareholders, employees and clients. The following four projects are potential areas for future 
interventions of this nature; 

1. Business process Base-lining and Value Stream Mapping- Inadequately mapped 

processes results in variations in process inputs, producing a larger than proportionate 

variation in process outputs. The current process steps and the activities performed in the 

course of functional and project operations need to be made visible through process base-

lining, and then value stream mapped to identify sources of waste and inefficiencies. 

2. Business Process Reengineering- This project will aim at taking the process value stream 

maps as inputs with a view to making recommendations for changes to both functional 

and project processes activities, as well as organisational structure in order to deliver 

greater value and cut out waste from the system. 
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3. Business and Competitive Strategy Study and Definition- Business and Operational 

Strategy could either be deployed as a Management action or emergent from operational 

experiences and decision patterns over time. There is urgent need to study the evolution 

of strategy at Signalling Solutions Ltd as well as the adoption of a defined and well 

thought out business and operational strategy which should be communicated clearly to 

all the employees in order to guide and focus decision making to an expected end. This is 

also a prerequisite for the establishment of an IT-Business strategy alignment which is 

necessary for the long term success of any information systems adoption. 

4. Lean Systems for Office and Project Management- The identification and elimination of 

waste will have an incredible impact on the bottom-line for Signalling Solutions Ltd. 

There are lean systems that can help to eradicate waste and increase value both in office 

and project management operations. This project will make recommendations based on 

reducing the costs related to operating processes and show in clear monetary terms how 

much can be save by implementing  lean ideas. 

6.6 Impacts and Benefits of this Research 

This research project has produced significant gains for all stake holders and participants. The 

case study company is now able to benefit form virtually cost-free third-party interventions 

and consultations in solving nagging business problems, both through this project and the 

establishment of a continuing link with the Nottingham University Business School academic 

community for future knowledge sharing and student research schemes. The University 

benefits by having the opportunity to validate and apply research efforts in practical real-life 

organisation, thereby increasing the relevance of academic research. The research student in 

this case has also benefited by being able to experience firsthand how lessons learnt in the 

classroom could be put to use, thereby adding a valuable practical experience to his resume. 

6.7 Conclusion 

This chapter has been used to demonstrate the extents to which the research purpose and 

objective were achieved as well as sum up the answers arrived at for the research questions. 

Areas of future interventions are highlighted, showing that a collection of business 

improvement activities are needed in the case organisation. The benefits of this project to the 

various stakeholders also got a mention. 

 



71 

 

REFERENCES 

1. Akhavan, P, Jafari, M and Ali-Ahmadi, A R (2006), ‗Exploring the Interdependency 

between Reengineering and Information Technology by Developing a Conceptual Model‘, 

Journal of Reengineering and Information Technology, Vol. 12, No. 4, pp. 517-534. 

2. Allen, D (2007), ‗Cost/Benefit Analysis for Implementing ECM, BPM Systems, 

Information Management Journal, May/June 2007, Vol. 43, Issue 3. 

3. Alonso, G, Agrawal, D, El Abadi, A and Mohan, C (1997), ‗Functionality and 

Limitations of Current Workflow Management Systems‘, CiteSeerX - Scientific 

Literature Digital Library and Search Engine, United States. 

4. Anderson, R (2008), ‗The Rhetoric of Enterprise Content Management (ECM): 

Confronting the Assumptions Driving ECM Adoption and Transforming Technical 

Communication‘, The Technical Communication Quarterly, Vol. 17, Issue 1. 

5. Appelbaum, H S, St-Pierre, N and Glavas, W, (1998), ‗Strategic Organisational Change: 

The Role of Leadership, Learning, Motivation and Productivity‘, International Journal of 

Management Decision, Vol. 36, Issue 5, pp. 289-301. 

6. Asprey, L and Middleton, M (2003), Integrative Document and content management: 

Strategies for exploiting enterprise knowledge, IDEA Group Publishing, London. 

7. Beltcheva, M O and Georgiev K I (2008), ‗Some Application Aspects of Document 

Lifecycle Managemnt in Computer Aided Engineering‘, Proceedings of the 3rd 

International Conference „From Scientific Computing to Computational Engineering‟, 

Athens. 

8. Benbasat, I and Zmud, W R (1999), ‗Empirical Research in Information Systems: The 

Practice of Relevance‘, MIS Quarterly, Vol. 23, No. 1, pp. 3-16. 

9. Benbasat, I, Goldstein K D and Mead M (1987), ‗The Case Research Strategy in Studies 

of Information Systems‘, MIS Quarterly, Sep. 1987. 

10. Bentley, R, Appelt, W, Busbatch, U, Hinrichs, E, Kerr, D, Sikkel, K, Trevor, J and 

Woetzel, G (1997), ‗Basic Support for Cooperative Work on the World Wide Web‘, 



72 

 

International Journal of Human and Computer Studies: Special Issue on Novel 

Applications of the WWW, Spring 1997, Academic Press, Cambridge, UK. 

11. Bjork, B (2003), ‗Electronic Document Management in Construction- Research Issues 

and Results‘, Journal of Information Technology in Construction, Vol. 8, pp. 105-117. 

12. Bjork, B, Huovila, P and Hult, S (1993), ‗Integrated Construction Project Document 

Management (ICPDM)‘, Construction Informatics Digital Library, 

http://itc.scix.net/paper50d0.content.03455. accessed on 17th of July 2010. 

13. Boeijie, H (2010), Analysis in Qualitative Research, Sage Publications Ltd, London. 

14. Bondarenko O and Janssen R (2005), ‗Documents at Hand: Learning from Paper to 

Improve Digital Technologies‘, Proceedings of the SIGCHI conference on Human factors 

in computing systems, pp. 121-130. 

15. British Institute of Standardisation (1996), ‗Technical Product Documentation- Handling 

of Computer-Based Technical Information‘, BS EN ISO 11442-4:1996, BS 308-4.14:1996. 

16. British Institute of Standardisation (2001), ‗Document Management Part 1: Principles and 

Methods‘, BS EN 82045-1:2001; IEC 82045-1:2001. 

17. Bryman, A (2008), Social Research Methods, 3rd edition, Oxford University Press, 

Oxford. 

18. Busbach, U and Backer, A (1996), ‗DocMan: A Document Management System for 

Cooperation Support‘, Proceedings of the Hawaii International Conference on Systems 

Sciences, IEEE Computer Society Press. 

19. Butler Group (2008), ‗Unified Communications and Collaboration: Laying the 

Foundations for Business Process Flexibility and Innovation‘, Technology Management 

and Strategy Report, www.butlergroup.com, accessed on 12th of July 2010. 

20. Camp, O, Filipe B L, Joaquim, H S and Piattini M (2004), Enterprise Information 

Systems V, Kluwer Academic Publishers, London. 

21. Chambers, B (2007), ‗BPM: How Does It Fit Into An ECM Strategy?‘, AIIM E-Doc 

Magazine, Vol. 21, No. 2. 

http://itc.scix.net/paper50d0.content.03455
http://www.butlergroup.com/


73 

 

22. Cheung, Y and Bal J (1998), ‗Process Analysis Techniques and Tools for Business 

Improvements‘, Business Process Management Journal, Vol. 4, No. 4, pp. 274-290. 

23. Chiu, C (2004), ‗Applying Means-End Chain Theory to Eliciting System Requirements 

and Understanding Users Perceptual Orientations‘, Journal of Information and 

Management, Vol. 42, pp. 455-468. 

24. Choudrie, J and Dwivedi, Y K (2005), ‗Investigating the research approaches for 

examining technology adoption issues‘, Journal of Research practice, Vol. 1, Issue 1. 

25. Davenport, H T, De-Long, W D and Beers, C M (1998), ‗Successful Knowledge 

Management Projects‘, Sloan Management Review, Vol. 39, No. 2, pp.43-57. 

26. Deluca, D and Kock, N (2007), ‗Publishing Information Systems Action Research for a 

Positivist Audience‘, Communications of the Association of Information Systems, Vol. 19, 

pp 183-204. 

27. Dilnutt, R (2006), ‗Enterprise Content Management: Supporting Knowledge Management 

Capability‘, International Journal for Knowledge, Culture and Change Management, 

February/March 2006. 

28. Dourish, P, Edwards, W K, Lamarca, A, Lamping, J, Petersen, K, Salisbury, M, Terry, B 

D and Thornton, J (2000), ‗Extending Document Management Systems with User-

Specific Active Properties‘, ACM Transactions on Information Systems, Vol. 18, No. 2, 

pp. 140-170. 

29. Dube, L and Pare, G (2003), ‗Rigor in Information Systems Positivist case research: 

Current practices, Trends, and Recommendations‘, MIS Quarterly, Vol. 27, No. 4, pp. 

597-635. 

30. Dustdar, S (2006), ‗Reconciling Knowledge Management and Workflow Management 

Systems: The Activity-Based Knowledge Management Approach‘, Journal of Universal 

Computer Science, Vol. 11, No. 4, pp. 590-604. 

31. Eckert, C, Clarkson, J and Stacey, M (2001), ‗Information Flow in Engineering 

Companies; Problems and their Causes‘, Proceedings of the International Conference on 

Engineering Design, Glasgow, Aug. 21-23. 



74 

 

32. Eisenhardt, M K (1989), ‗Building Theories from Case Study Research‘, The Academy of 

Management Review, Vol. 14, No.4, Oct., 1989, pp. 532-550. 

33. Eloranta, E, Hameri, A and Lahti, M (2001), ‗Improved Project Management through 

Improved Document Management‘, Computers in Industry, Vol. 45, pp231-243. 

34. Flick, U (2002), An introduction to Qualitative Research, 2nd edition, Sage Publications, 

London. 

35. Forcada, N, Casals, M, Roca, X, and Gangolells, M (2007), ‗Adoption of Web Databases 

for Document Management in SMEs of the Construction Sector in Spain‘, Journal of 

Automation in Construction, Vol. 16, pp. 411-424. 

36. Foshay, N, Mhukherjee, A and Taylo, A (2007), ‗Does Data Warehouse End-User 

Metadata Add Value?‘, Communications of the ACM, 

Vol. 50 ,  Issue 11, pp. 70 – 77. 

37. Franz, R C and Robey, D (1999), ‗Organisational Context, User Involvement, and the 

Usefulness of Information Systems‘, Journal of Decision Sciences, Vol. 17, Issue 3, 

pp.329-356. 

38. Gabrielaitis, L and Bausys, R (2006), ‗Electronic Document Management in Building 

Design‘, Journal of Civil Engineering and Management, Vol. XII, No. 2, pp. 103-108. 

39. Galvin, L (2009), ‗Holistic Project Management Guidelines for Information Systems 

Evaluation‘ in Barry C et al (ed.), Challenges in Practice, Theory and Education, Vol. 2, 

Springer Books, New York, USA. 

40. Georgakopoulos, D, Sheth, A and Hornick, M (1993), ‗An Overview of Workflow 

Management: From Process Modelling to Workflow Automation Infrastructure‘, Journal 

of Distributed and Parallel Databases, Vol. 3, pp.119-153. 

41. Grahlmann, R K, Hilhorst, C, Amerongen, S, Helms, R, and Brinkkemper, S (2009), 

‗Categorising Impacts of Implementing Enterprise Content Management Systems‘, 

Technical Report 2009-021, Department of Information and Computing Sciences, Utrecht, 

The Netherlands. 

42. Grbich, C (2007), Qualitative Data Analysis: An Introduction, Sage Publications, London. 



75 

 

43. Hackos, T. J and Redish, C J, User and Task Analysis for Interface Design, 1998, Wiley 

Computer Publications, New York. 

44. Harris, S B, Owen, J, Bloor, M S, and Hogg, I (1997), ‗Engineering Document 

Management Strategy: Analysis of Requirements, Choice of Direction and System 

Implementation‘, Proceedings of the Institution of Mechanical Engineers, Part B: 

Journal of Engineering Manufacture, Vol. 211, No. 5, pp. 385-405.  

45. Henderson, J C and Venkatraman, N (1999), ‗Strategic Alignment: Leveraging 

Information Technology for Transforming Organisations‘, IBM systems journal, Vol. 38, 

No. 2 & 3, pp. 472-484. 

46. Hendley, T (2001), Document Management Guide and Directory, 12th edition, Cimtech 

Ltd., Lodon. 

47. Hendricks, B K, Singhal, R V and Stratman, K J (2007), ‗The Impact of Enterprise 

Systems on Corporate Performance: A Study of ERP, SCM, and CRM System 

Implementation‘, Journal of Operations Management, Vol. 25, pp. 65-82. 

48. Hermin, L (2009), ‗How Far Can You Go with SharePoint for Enterprise Content 

Management?‘, White Paper Published by Kainos Software Ltd, available at 

http://www.kainos.com/uploadedFiles, accessed on 18th of August 2010. 

49. Hicks, B J (2007), ‗Lean Information Management: Understanding and Eliminating 

Waste‘, International Journal of Information Management, Vol. 27, pp.233-249 

50. Hodge Gail, Templeton Clay and Allen B Robert, 2005, A Metadata Element Set for 

Project Documentation, Science & Technology Libraries, Volume 25, Issue 4 pp. 5 – 23. 

51. Hodgson, L and Aiken, P (1998), ‗Organisational Change Enabled by the Mandated 

Implementation of New Information Systems Technology: A Modified Technology 

Acceptance Model‘, Special Interest Group on Computer Personnel Research Annual 

Conference, Proceedings of the 1998 ACM SIGCPR conference on Computer personnel 

research, pp. 205-213. 

52. Hsiu-Fen, L (2010), ‗An Investigation into the effects of IS Quality and Top Management 

Support on ERP System Usage‘,  Journal of Total Quality Management, Vol. 21, No. 3, 

pp. 335-349. 

http://journals.pepublishing.com/content/119784/?p=274f9d24c7944548961d5875bc8fd9fe&pi=0
http://journals.pepublishing.com/content/119784/?p=274f9d24c7944548961d5875bc8fd9fe&pi=0
http://www.kainos.com/uploadedFiles
http://www.informaworld.com/smpp/title~db=all~content=t792306969
http://www.informaworld.com/smpp/title~db=all~content=t792306969~tab=issueslist~branches=25#v25
http://www.informaworld.com/smpp/title~db=all~content=g902827939


76 

 

53. http://www.igrafx.com/index.html, Official website of iGrafx, assessed on 26th of August 

2010. 

54. http://www.signallingsolutions.com/about-us, Official Website of Signalling Solutions 

Ltd, Assessed on 4th of July 2010. 

55. International Organisation for Standardisation ISO (2009), ‗Document Management 

Applications- Optical Disk Storage Technology, Management and Standards‘, ISO/TR 

10255:2009(E), 1st edition, 2009. 

56. International Organisation for Standardisation ISO (2009), ‗Document Management; 

Analysis, Selection and Implementation of Electronic Document Management Systems 

(EDMS)‘, ISO/TR 22957:2009(E). 

57. International Organisation for Standardisation ISO (2010), ‗Document Management; 

Business Process Baselining and Analysis‘, ISO 10244:2010(E). 

58. Jaafari, A and Manivong, K (1998), ‗Towards a Smart Project Information System‘, 

International Journal of Project Management, Vol. 16, No. 4, pp. 249-265. 

59. Jan, v-B, Alexander, S and Anne, C (2008), ‗A Business Process Perspective on 

Enterprise Content Management: Towards a Framework for Organisational Change‘, 

European Conference on Information Systems, Dublin, Ireland. 

60. Junco, N, Bailie, A R and Ledet, D (2005), ‗A Case Study of a Content Management 

System: Choosing and Implementing a CMS‘, IEEE International Professional 

Communications Conference Proceedings, pp. 343-345. 

61.   Kasvi, J J J, Vartiainen, M and Hailikari, M (2003), ‗Managing Knowledge and 

Knowledge Competences in Projects and Project Organisations‘, International Journal of 

Project Mangement, Vol. 21, pp. 571-582. 

62. Kerzner, H (2009), Project Management: A Systems Approach to Planning, Scheduling 

and Controlling, tenth edition, John Wiley and Sons, New York. 

63. Kichuk, C and Wooledge, S (2006), ‗Enterprise Information Management: Aligning 

Business Strategy and IT‘, Journal of Business Performance Management, August 2006 

Edition, pp. 11-16. 

http://www.igrafx.com/index.html
http://www.signallingsolutions.com/about-us


77 

 

64. Krackhardt, D and Hanson, J (2000), ‗Informal Networks: The Company‘, Harvard 

Business Review, Vol. 71, No. 4, pp. 104-111. 

65. Lai, C and Liu, D (2010), ‗Knowledge Flow-Based Document Recommendation for 

Knowledge Sharing‘, Journal of Knowledge Science, Engineering and Management, 

Lecture Notes in Computer Science, Vol. 4798/2010, pp. 325-335. 

66. Liu, S, Mcmahon, C, Darlington, M, Culley, S and Wild, P (2006), ‗EDCMS: A 

Computational Framework for Retrieval of Document Fragments Based on 

Decomposition Schemes in Engineering Information Management‘, Journal of Advanced 

Engineering Informatics, Vol. 20, No. 1, pp. 401-413. 

67. Liu, S, Mcmahon, C, Darlington, M, Culley, S and Wild, P (2007), ‗EDCMS: A Content 

Management System for Engineering Documents‘, International Journal of Automation 

and Computing, Vol. 4, No. 1, pp.56-70. 

68. Mathieson, K and Ryan, T (1994), ‗The Effect of Definitional Variations on Users‘ 

Evaluations of Information Systems‘. The ACM SIGMIS Database, Vol. 25, Issue 2, pp. 

37-48. 

69. McAfee, A (2006), ‗Mastering the Three Worlds of Information Technology‘, Harvard 

Business Review, Vol. 84, No. 11, pp 141-149. 

70. Megill, A K and Schantz, H (1999), Document Management: New technologies for the 

information services manager, Bowker-Saur Books, United Kingdom. 

71.  Mesihovic, S, Malmqvist, J and Pikosz, P (2004), ‗Product Data Management System-

Based Support for Engineering Project Management‘, Journal of Engineering Design, 

Vol. 15, No. 4, pp. 389-403. 

72. Mohan, C (1997), ‗Recent Trends in Workflow Management Products, Standards and 

Research‘, In Proceedings of the NATO Advanced Study Institute on Workflow 

Management Systems and Interoperability. 

73. Munkvold, B E, Paivarinta, T, Hodne, K A and Stangeland, E (2006), ‗Contemporary 

Issues of Enterprise Content Management: The Case of Statoil‘, Scandinavian Journal of 

Information Systems, Vol. 18, No. 2, pp. 69-100. 

http://www.springerlink.com/content/978-3-540-76718-3/
http://www.springerlink.com/content/0302-9743/


78 

 

74. Murdoch, J and McDermid, J A (2000), ‗Modelling Engineering Design Processes with 

Role Activity Diagrams‘, Journal of the Society for Design and Process Science, Vol. 4, 

No. 2, pp. 45-65 

75. Nordheim, S and Paivarinta, T (2006), ‗Implementing Enterprise Content Management: 

from Evolution through Strategy to Contradictions Out-of-the-Box‘, European Journal of 

Information Systems, Vol. 5, No. 6, pp.648-662 

76. O‘Callaghan, R and Smits, M (2005), ‗A strategy development process for Enterprise 

Content Management‘, Proceedings of the 2005 European Conference on Information 

Systems, Association for Information Systems. 

77. Ojiako, U and Maguire, S (2008), ‗Success Criteria for Systems Led Transformation: 

Managerial Implications for Global Operations Management‘, Journal of Industrial 

Management and Data Systems, Vol. 108, No. 7, pp. 887-908.  

78. Paivarinta, T and Munkvold B E (2005), ‗Enterprise Content Management: An Integrated 

Perspective on Information Management‘, In Proceedings of the 38th Hawaii 

International Conference on System Sciences, 

79. Pare G (2004), ‗Investigating Information Systems with Positivist Case Study Research‘, 

Communications of the Association for Information Systems, Vol. 13, pp. 233-264. 

80. Pare, G, Elam, J J and Lima, C (1997), ‗Implementation of an Electronic Medical 

Records System: How can the Health Care Manager Ensure its Success?‘, Journal of 

Information Technology Management, Vol. 8, No. 1 & 2. 

81. Pliskin, N, Romm, T, Lee, A S and Weber Y (1993), ‗Presumed Versus Actual 

Organisational Culture: Managerial Implications for Implementation of Information 

Systems‘, The Computer Journal, Vol. 36, No. 2, pp. 143-152. 

82.  Pranee, L and Ezzy, D (2006), Qualitative research methods, 2nd edition, Oxford 

University Press, Melbourne. 

83. Raynes, M (2002), ‗Document Management: Is the Time Right Now?‘, International 

Journal of Productivity and Performance Management, Vol. 51, No. 6, pp. 303-308. 



79 

 

84. Rexfelt, O and Rosenblad, E (2—6), ‗The progress of User Requirements Through a 

Software Development Project‘, International Journal of Industrial Ergonomics, Vol. 36, 

pp. 73-81. 

85. Rihoux, B and Ragin, C C (2009), Configurational Comparative Methods: Qualitative 

Comparative Analysis and Related Techniques, Sage Publications, London 

86. Sammon, D and Adam, F (2005), ‗Towards a Model of Organisational Prerequisites for 

Enterprise-Wide Systems Integration; Examining ERP and Data Warehousing‘, Journal 

of Enterprise Information Management, Vol. 18, No. 4, pp. 458-470. 

87. Sarker, S and Lee, S A (2003), Journal of information and management, Vol. 40, pp. 813-

829. 

88.  Seadle, M (2005), ‗Content Management Systems‘, Editorial, Journal of Library Hi-

Tech, Vol. 24, No. 1, pp. 5-7. 

89. Silverman, D (2010), Doing Qualitative Research, 3rd edition, Sage Publications, London. 

90. Sloranta-Ronka, R H (2009), ‗Developing Document Management for a Large-Scale 

Engineering Project: The Case of ALICE-EDMS with TuoviWDM Interface‘, Master‟s 

Thesis of Information Systems Science, University of Jyvaskyla, Finland. 

91. Smith, H A and Mckeen, D J (2003), ‗Developments in Practice VIII: Enterprise Content 

Management‘, Communications of the Association for Information Systems, Vol. 11, pp. 

647-659. 

92. Somekh, B and Lewin, C ed. (2008), Research methods in the social sciences, Sage 

Publications, London. 

93. Steiert, H (2005), ‗Data Management for Engineering Applications‘, Journal of Data 

Management, pp. 335-356 

94. Stewart, A R (2007), ‗IT Enhanced Project Information Management in Construction: 

Pathways to Improved Performance and Strategic Competitiveness‘,  Journal of 

Automation in Construction, Vol. 16, pp 511-517. 



80 

 

95. Stewart, A R and Mohamed, S (2004), ‗Evaluating Web-based Project Information 

Management in Construction: Capturing the Long-Term Value Creation Process‘, Journal 

of Automation in Construction, Vol. 13, pp. 469-479. 

96. Stylianou, C A, Kumar, L R and Khouja, J. M (1997), ‗A Total Quality Management-

Based Systems Development Process‘, The Data Base for Advances in Information 

Systems, Vol. 28, No. 3, pp. 59-71. 

97.  Tiitinen, P (2003), ‗User Roles in Document Analysis‘, CAISE‟03 Forum Short Paper 

Proceedings, University of Maribor Press,  pp 205-208. 

98. Tushman, L M, Newman, H W and Romanelli, E (1986), ‗Convergence and Upheaval: 

Managing the Unsteady Pace of Organisational Evolution‘, California Management 

Review, Vol. 29 Issue 1, pp. 583-594. 

99. Tyravainen, P and Paivarinta, T (1999), ‗On Rethinking Organisational Document Genres 

for Electronic Document Management‘, Proceedings of the 32nd Hawaii International 

Conference on System Sciences. 

100. Tyrvainen, P, Paivarinta, T, and Salminen, A (2006), ‗Characterising the Evolving 

Research on Enterprise Content Management‘, European Journal of Information Systems, 

Vol. 15, pp. 627-634. 

101. Ulrich, K (2006), Enterprise Content Management, Project Consult, Hamburg. 

102. Veal, D C (2001), ‗Progress in Documentation: Techniques of Document 

Management, Review of Text Retrieval and Related Technologies‘, Journal of 

Documentation, Vol. 57, No. 2, pp. 192-217. 

103. Verna, A (2002), ‗Value Networks and the Evolving Business Models for the 

Knowledge Economy‘, Handbook on Knowledge Management, Verna Allee Associates, 

Martinez, CA, USA. 

104. Voordijk, H and Stegwee, R (2005), ‗ERP and the Changing Role of IT in 

Engineering Consultancy Firms‘, Business Process Management Journal, Vol. 11, No. 4, 

pp. 418-430 



81 

 

105. Wannawit, K (2009), ‗An Investigation of Change Management at Lufthansa: A Case 

Study‘, A Dissertation Presented in Part Consideration for the Degree of MA 

Management, University of Nottingham, United Kingdom. 

106. White, M (2002), ‗Content Management from Vendor Selection to Successful 

Rollout‘, Online Information Professionals Magazine, Vol. 26, No. 6, 

November/December 2002. 

107. Wiggins, B (2000), Effective Document Management: Unlocking Corporate 

Knowledge, 2nd edition, Gower Publishing, England. 

108.  William, P H and Martin, J (2002), ‗Document-based Knowledge Management in 

Global Engineering and Manufacturing Projects; "Global engineering and manufacturing 

in enterprise networks"‘. Proceedings of the GLOBEMEN conference, Helsinki and 

Espoo, Finland, 10-12 December 2002.   

109. Wolcott, F H (2001), Writing up Qualitative Research, 2nd edition, Sage publications, 

London 

110. Yan, H (2004), ‗Digital Content Management: the Search for a Content Management 

System‘, University of Arizona Library, available at www.library.arizona.edu/, accessed 

on 6th of August 2010. 

111. Yin, K R (2009), Case Study Research: Design and Methods, 4th edition, Sage 

Publications, London. 

112. Yu, E J, Choi, Y and Leem, S C (2007), ‗A User-Oriented Assessment of Enterprise 

Information Systems‘, Proceedings of the 12th international conference on Human-

computer interaction: applications and services, Beijing China, pp. 825-834. 

113. Yu, E J, Leem, C S, Park, S K and  Kim, B W (2005), ‗An Integrated Evaluation 

System for Personal Informatization Levels and Their Maturity Measuement: Korean 

Motors Company Case‘, Lecture Notes in Computer Science, 2005, Vol. 3482/2005, pp. 

1306-1315. 

114. Zack, H M (1993), ‗Interactivity and Communication Mode Choice in Ongoing 

Management Groups‘, Journal of Information Systems Research, Volume 4, Number 3, 

Sep. 1993. 

http://www.library.arizona.edu/
http://www.springerlink.com/content/?Author=Eun+Jung+Yu
http://www.springerlink.com/content/?Author=Choon+Seong+Leem
http://www.springerlink.com/content/?Author=Seung+Kyu+Park
http://www.springerlink.com/content/?Author=Byung+Wan+Kim
http://www.springerlink.com/content/0302-9743/


82 

 

 

 

APPENDIX  

1- Presentation to the Company 

 

 

 



83 

 

 

 

 

 

 



84 

 

 

 

 

 



85 

 

  

 

 

 



86 

 

 

 

 

 

 

 

 



8
7
 

 2-  
G

antt C
hart for the R

esearch A
ctivities  

            

T
ask 

      D
ates 

Meet Case Organisation and Get Briefing 

Meet Stakeholders to understand Business 

Informal Interviews and Pilot Study 

In-depth Interviews with Key Employees 

 Initial Literature Review and Initial Survey 

Vendo s‘ Presentations/ Focus Groups 

Final Survey Questionnaire Administration 

Investigate  Systems in Parent Organisation 

Literature Review And Report Writing 

Presentation to Company Management 

Submit Dissertation to University 

4-11 

Jun 

 
 

 
 

 
 

 
 

 
 

 

11-18 

Jun 

 
 

 
 

 
 

 
 

 
 

 

18-25 

Jun 

 
 

 
 

 
 

 
 

 
 

 

25-2 

Jul 

 
 

 
 

 
 

 
 

 
 

 

2-9 Jul 
 

 
 

 
 

 
 

 
 

 
 

9-16 

Jul 

 
 

 
 

 
 

 
 

 
 

 

16-23 

Jul 

 
 

 
 

 
 

 
 

 
 

 

23-30 

Jul 

 
 

 
 

 
 

 
 

 
 

 



88 

 

30-6 

Aug 

           

6-13 

Aug 

           

13-20 

Aug 

           

20-27 

Aug 

           

27-3 

Sep 

           

3-10 

Sep 

           

10-17 

Sep 

           

17-24 

Sep 

           

 

 

 

 

 

 

 

 



89 

 

3-  Summary of End-Users’ Perceived Features of Existing Systems 

Components 

Features 

  

o;
dr

iv
e 

eb
 

ig
ra

fx
 

ca
bi

ne
t 

  

 

 

capture   26 8 4 1 0.33     

storage    9 4.5 2.67 1 0     

indexing   10 2.5 1.33 0.33 0     

search    12   3.17 0.67 0     

distribution   10 4.33 2 0.33 0     

security   20 6.67 6.5 2.5 0     

workflow   5 0.17 0.83 1 0     

doc mgt   18 7.83 5.33 2.33 0     

records mgt   14 3.33 3.83 1.5 0     

Total Features   124 37 29 10 0.3     

Percentages   100 30 24 8 0.5     
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BPI 8 3 2 2 3 6 0 9 1 34 

Project Mgt 14 6 4 6 7 12 0 11 3 63 

Engineering 13 9 2 11 10 12 1 13 7 78 

HR 0 0 0 0 0 0 0 0 0 0 

Doc Controllers 11 6 5 3 5 8 0 13 7 58 

Doc Controllers2 2 3 2 1 1 2 0 1 2 14 

Total Features 48 27 15 23 26 40 1 47 20   

eB 
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BPI 4 2 2 3 4 4 0 2 0 21 

Project Mgt 0 0 0 0 0 0 0 0 0 0 

Engineering 0 3 0 0 0 13 2 6 9 33 

HR 0 0 0 0 0 0 0 0 0 0 

Doc Controllers 4 4 3 9 4 15 1 11 6 57 

Doc Controllers2 16 7 3 7 4 7 2 13 8 67 

Total Features 24 16 8 19 12 39 5 32 23   
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BPI 2 0 0 0 0 0 0 0 0 2 

Project Mgt 0 0 0 0 0 0 0 0 0 0 

Engineering 0 0 0 0 0 0 0 0 0 0 

HR 0 0 0 0 0 0 0 0 0 0 

Doc Controllers 0 0 0 0 0 0 0 0 0 0 

Doc Controllers2 0 0 0 0 0 0 0 0 0 0 

Total Features 2 0 0 0 0 0 0 0 0   
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BPI 4 3 2 4 2 8 4 6 3 36 

Project Mgt 0 0 0 0 0 0 0 0 0 0 

Engineering 2 3 0 0 0 7 2 8 6 28 

HR 0 0 0 0 0 0 0 0 0 0 

Doc Controllers 0 0 0 0 0 0 0 0 0 0 

Doc Controllers2 0 0 0 0 0 0 0 0 0 0 

Total Features 6 6 2 4 2 15 6 14 9   
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4-  Summary of End-Users’ Perceived Required Functionalities 

S/N FUNCTIONALITY SCORE RANK 

1 Information availability and accessibility from all locations. 36 1 

2 Prevent information duplication. 35 2 

3 
Ensure information currency. (E.g. versions, revisions, changes, etc.) 

29 
3 

4 

Ability to exchange information between systems. (E.g. MRP and CAD, 

emails and projects, etc.) 27 

4 

5 

Use of single standard for classifying and organising information 

resources. 26 

5 

6 Information access controls. 25 6 

7 Validation of information completeness and accuracy at all times. 23 7 

8 Integrated and centralised system management. 23 7 

9 

Evaluative and computational capabilities. (E.g. automatic up-to-date 

reports, status alerts, etc) 22 

8 

10 Support for collaboration across multi-disciplinary teams. 22 8 

11 Traceability of information or communication exchanges. 22 8 

12 Ability to monitor and control time, costs, etc. with visibility. 20 9 

13 
Facilitate effective and quick change-management implementation. 

19 
10 

14 Completely paperless processes, master records, etc. 17 11 

15 Fully automated data entry systems. 15 12 

16 Interface with client document systems and requirements. 15 12 
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5-  Final Survey Questionnaire 

Signalling Solutions Limited is reviewing the systems that are used to handle 

documentation. This questionnaire is being sent throughout the business to gain a central 

understanding of all documents handled by the business, how they are handled and to seek 

your views of what is good and where improvements can be made. Your feedback will help 

us determine whether changes may be of benefit and, if so, identify the most appropriate 

solution for our business needs.  

This questionnaire should take between 20 and 30 minutes to complete.  

Please return the completed questionnaire as indicated at the end of the form BY MIDDAY 

FRIDAY 16th JULY 2010.  

 

Many thanks in anticipation of your input to this important aspect of our business.  

1. Role title: ……………………………………………… 

2. Area of functional responsibility: ……………………… 

3. For the following  please list the various types of documents you encounter in the course 

of your work and tick under the various document management functions indicating 

your participation in the life-cycle management of your listed documents. 

Document 

management 

function : 

 

 

Document Type 

Generate/ 

Initiate/ 

Produce 

 

Modify/ 

Process/ 

Improve 

 

Transmit/ 

Distribute 

Reference/ 

Apply/ 

Use 

 

Store/ 

Archive 

Dispose 
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4. For each of the above documents, tick the medium or system you currently employ and 

also indicate if you consider it as value adding or an impediment to the delivery of your 

functional responsibility. 

Docu

ment 

Type 

Docu

ment 

functio

n 

Value- 

adding 

Non-

value-

adding 

eB CAB-

i-

NET 

iGrafx O: 

Drive 

Email Paper/ 

print/ 

hard 

copy 

Other  

Media/ 

Apps. 

(indica

te) 

           

           

 

5. For the following document management systems currently in use in the Company 

please indicate your level of awareness as well as your perception of its functionality. If 

you are not aware of the system please make this comment in response to question 5.1 

and leave the rest of the column blank. (For questions requiring a “rank” response 

please use the following scoring: 5 = Strong / High / Excellent; 1 = Weak / Low / Poor. 

For other questions, please type in your answer in the relevant columns.) 

Ref  O:Drive eB CAB-

i-NET 

iGrafx 

5.1 

 

Are you aware of the three systems listed to the 

right? How many hours of formal 

training/instruction/awareness sessions have 

you received in total for each? 
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Ref  O:Drive eB CAB-

i-NET 

iGrafx 

5.2 Please rank the quality of the 

training/instruction/awareness sessions you 

have received (Presentations / visual aids / 

opportunity to ask questions / quality of 

responses / discussions etc. etc) 

    

5.3 How strongly do you feel documents would be 

controlled (Recording, storing, validating, 

retrieval, general management, etc.) in each 

system? (Rank) 

    

5.4 Which aspects of this control are you most 

impressed with? 

    

5.5 Which elements of this control are you least 

impressed with? 

    

5.6 Which aspects of this control do you feel are 

most applicable to your work? 

    

5.7 What do you feel about the facilities to search 

for and find documents within the system? 

(Rank) 

    

5.8 Which aspects of these facilities impress you 

most? 

    

5.9 Which aspects of these facilities impress you 

least? 

    

5.10 Which aspects of these facilities do you feel are 

most applicable to your work? 
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Ref  O:Drive eB CAB-

i-NET 

iGrafx 

5.11 How user-friendly do you feel the system is? 

(Rank) 

    

5.12 What do you like most about the general way 

the system works? 

    

5.13 What do you like least about the general way 

the system works? 

    

5.14 How would you see each system being used in 

your team / department? 

    

5.15 How well do you think the system enables 

relationships between documents to be 

captured? (Rank) 

    

5.16 What particularly impresses you with the 

system‘s capabilities in this area? 

    

5.17 What is most disappointing to you about the 

system‘s capabilities in this area?  

    

5.18 How would you see these facilities being 

utilised in your department? 

    

5.19 Thinking about the way the system interfaces 

with other tools and systems that are used in 

SSL. How would you rank each of these 

solutions? 

    

5.20 What most impresses you about the way the 

system interfaces with other tools & processes? 

    



97 

 

Ref  O:Drive eB CAB-

i-NET 

iGrafx 

5.21 What least impressed you about the way the 

system interfaced with other tools and 

processes? 

    

5.22 Specifically for your team / department, with 

which tools or processes would you need such a 

system to be able to interface with?  

    

5.23 Each tool has its strengths. List the areas of the 

business that you feel each tool would be most 

suited to: 

    

5.24 Explain why: 

 

 

 

 

    

5.25 If we wanted to put ―all our eggs in one basket‖ 

– which tool would you select? 

    

5.26 Explain why 
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6. Which of the following information management features would you love to have in an 

ideal system? (Tick) 

1. Ability to exchange information between systems. (E.g. MRP and CAD, emails and 

projects, etc.) 

2. Use of single standard for classifying and organising information resources. 

3. Fully automated data entry systems. 

4. Completely paperless processes, master records, etc. 

5. Evaluative and computational capabilities. (E.g. automatic up-to-date reports, status 

alerts, etc) 

6. Ability to monitor and control time, costs, etc. with visibility. 

7. Information availability and accessibility from all locations. 

8. Validation of information completeness and accuracy at all times. 

9. Prevent information duplication. 

10. Ensure information currency. (E.g. versions, revisions, changes, etc.) 

11. Support for collaboration across multi-disciplinary teams. 

12. Facilitate effective and quick change-management implementation. 

13. Traceability of information or communication exchanges. 

14. Information access controls. 

15. Integrated and centralised system management. 

16. Interface with client document systems and requirements. 

 

7. List any additional information management features desirable in performing your 

major responsibility more efficiently. 
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Thank you for taking the time to complete this questionnaire. Please return the 

completed document to: mike.stevens@signallingsolutions.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:mike.stevens@signallingsolutions.com
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6-  Respondents For Final Survey 

Role  Survey Responses sent to Paul E.   

Account manager Y Y 1  

Admin Y   1 

Admin Y   1 

Admin Y   1 

Admin / Doc Controller Y   1 

Administrator Y   1 

Administrator Y   1 

Assistant Project engineer Y Y 1  

BPI Analyst / IT Liaison Y Y 1  

BPI Director Y Y 1  

Business Development Director Y   1 

Chief engineer Y   1 

Civiles Site Manager Y   1 

Civils Manager Y   1 

Commercial Manager Y Y 1  

Commercial Manager Y Y 1  

Contracts Manager Y Y 1  

Design Engineer Technical Specialist Y Y 1  

Design Engineer Verifiers Y   1 

Design Engineer Verifiers Y   1 

Design Engineer Verifiers Y Y 1  

Design Manager Y   1 

Design Manager Y   1 

Design Manager Y   1 

Design Manager Y   1 

Designer Y Y 1  

Designer Y Y 1  

Designer Y   1 

Designer Y Y 1  
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Designer Y   1 

Designer Y Y 1  

Designer Y   1 

Designer Y   1 

Development Engineering manager Y Y 1  

Document Controller Y   1 

Engineering Director Y Y 1  

Estimator Y   1 

Finance Director Y   1 

Financial analyst Y   1 

Financial Reporting Manager Y   1 

Head of Contracts & Commercial Y   1 

Head of Design Y Y 1  

Head of Project Engineering Y   1 

Head of Supply Chain Y Y 1  

HR Competence Manager Y   1 

HR Director Y   1 

HR Manager Y Y 1  

HR Recruitment and Resource 

coordinator 

Y   1 

Lead Administrator Y   1 

Lead Project Manager Y   1 

Lead Project Manager Y Y 1  

Lead Project Manager Y   1 

Lead Project Manager Y   1 

Lead Project Manager Y   1 

Lead Safety assurance Engineer Y   1 

Lead Site Manager Y Y 1  

Lead Stores Controller Y   1 

Lead Systems Engineer Y   1 

Operations Director Y   1 

Operations Manager Y Y 1  
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PA to MD Y Y 1  

Planner Y   1 

Planner Y   1 

Planning Manager Y Y 1  

Post development support engineer Y   1 

Power Engineering Manager Y   1 

Princilap Project Engineer Y   1 

Principal Project engineer Y Y 1  

Principal safety assurance Engineer Y   1 

Principal Systems Engineer Y Y 1  

Principal telecomms Support engineer Y   1 

Print Room Supervisor Y   1 

Procurement manager Y Y 1  

Product Business Manager Y Y 1  

Project commercial manager Y Y 1  

Project Director Y   1 

Project Director Y   1 

Project Director Y   1 

Project Engineer Y   1 

Project Engineer Y Y 1  

Project engineering Manager Y Y 1  

Project Engineering Manager Y   1 

Project Environmental Advisor Y   1 

Project Manager Y   1 

Project Manager Y   1 

Project manager Y Y 1  

Project material Management Y   1 

Purchasing Manager Y   1 

QS Y   1 

safety Assurance manager Y   1 

Scheme Project Engineer Y Y 1  
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Scheme Project Manager Y   1 

Scheme Project Manager Y Y 1  

SHE Manager Y   1 

SHEQ Advisor  Y Y 1  

SHEQ Advisor  Y Y 1  

SHEQ Assistant Advisor Y   1 

SHEQ Director Y Y 1  

SHEQ Manager Y   1 

SHEQ Systems & Compliance Y Y 1  

Site Manager Y   1 

Site Manager Y   1 

Sub-Contract QS Y Y 1  

Supply Chain delivery Manager Y Y 1  

Systems Engineer Y   1 

Systems Engineering manager (Product) Y Y 1  

T&C Resource Coordinator Y   1 

Team Leader Y   1 

Team Leader Y   1 

Techniacl Assurance Manager Y Y 1  

Technical support Y Y 1  

Telecomms Construction engineer Y   1 

Telecomms Engineering Manager Y   1 

Telecomms Project engineer Y   1 

Tender Engineering Manager Y   1 

Tendering Manager Y   1 

Tester In Charge Y   1 

Tester In Charge Y   1 

Testing & Commissionning manager Y   1 

   42 77 

   119  

 


