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1 ABSTRACT 

 

 

The attractiveness of emerging low wages economies to primary industries such as 

manufacturing and production is forcing many western economies to transition to 

Knowledge Economies. In the absence of many forms of primary industry lost to low 

wage economies, the European Union and its members are fast realising the 

economic climate.  

 

Ireland too has a stated aim to become a knowledge economy by the year 2010. This 

can be achieved by investing in higher education and attracting knowledge industry to 

the country. Ireland has made some progress to achieving this aim. The purpose of this 

project 

targets for 2010.  

 

This project proposes to use a Geographical Information System (GIS) and the 

Knowledge Economy objectives.  GIS and principles of knowledge management can 

and help to identify areas of Ireland that are on target to reach the knowledge economy 

objectives and are suitable for further knowledge based enterprise investment. 

 

  

 

Key words: knowledge economy, knowledge management, geographical information 

systems, knowledge based enterprise 
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1. INTRODUCTION 

1.1 Project Introduction 

 

The world is experiencing a new industrial revolution   

fuelled by technological advances and the possibilities these offer (Inter Departmental 

Committee on Science, Technology and Innovation, 2004). The European Union and 

its members have realized that to remain a sustainable and competitive economy 

during this revolution, it must transform to become a knowledge-based economy, 

in industries which depend on the intellect and skills of these workers to become and 

remain competitive (OECD, 2001).   

 

Ireland is one member of the European Union which has made achieving a knowledge 

economy a primary aim of its current and future government policy. Central to 

achieving this aim is attracting the right kind of multi-national enterprises to locate in 

Ireland and to establish the knowledge based industries, and more traditional industries 

which require knowledge services and products, to locate in Ireland (Inter 

Departmental Committee on Science, Technology and Innovation, 2004). Numerous 

initiatives have been established directly by Irish government, government agencies, 

industry sectors and educational institutes to assist with this endeavour in particular 

promoting and investing in foreign and indigenous R&D activity (Inter Departmental 

Committee on Science, Technology and Innovation, 2004). 

  

capabilities which highlight how it can meet the needs of these enterprises. GIS and 

more specifically thematic maps, maps that display socio-economic or demographic 

data, could offer a potentially powerful tool in this effort. The premise of the project is 

to investigate the feasibility of utilizing thematic maps to assist in projecting an image 

enterprises to Ireland and to such enterprises themselves to investigate the possibilities 

Ireland could offer. 
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Numerous factors are involved in enterprises decision to locate particular aspects of its 

business in a particular country. Similarly all initiatives involved in trying to attract 

such enterprises have different priorities which influence how they present Ireland. 

The first part of this project therefore focused on researching the current state of 

-national enterprises 

already present in Ireland and proposed extensions of their presence. As part of this, 

the project investigated what factors influenced the decision to locate in specific areas 

of Ireland.  The findings of this research contributed to the creation of a framework 

which would form the basis for the creation and evaluation of a thematic map of 

Ireland s knowledge economy which could be used to highlight how Ireland could 

fulfil the requirements of prospective multi-national enterprises considering location in 

Ireland.   

 

1.2 Background 

In recent times Ireland has struggled to compete in the manufacturing sector with many 

companies opting to relocate their businesses to economies where the manufacturing 

process is more cost effective to operate and sustain. Consequently, Ireland needs to 

reposition itself as a Knowledge Economy, one in which employees that previously 

suited to work in more highly-skilled positions, for example the research and 

development area. Ireland will have to embrace this social and scientific revolution and 

proletariat in the new Knowledge Economy (Inter Departmental Committee on 

Science, Technology and Innovation, 2004). 

 

At the core of this knowledge revolution will be new knowledge and service based 

initiatives. Research and Development in particular is considered to be an integral 

component of the Irish Knowledge Economy (Inter Departmental Committee on 

Science, Technology and Innovation, 2004). The Irish Interdepartmental Committee on 

Science, Technology and Innovation considers Research and Development activity 
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vestment in R&D is 

the foundation for increased productivity growth, a source of opportunity in new 

growth areas and a basis for creating knowledge driven competitive advantage across 

  

(Inter Departmental Committee on Science, Technology and Innovation, 2004) 

 

By attracting knowledge based enterprise and up-skilling its workforce, Ireland can 

become a leading knowledge economy of the future. 

 

1.3 Research problem 

The primary aim of the project was to investigate the feasibility of utilizing thematic 

maps to 

knowledge economy which could be used as a tool by those involved in initiatives to 

attract multi-national enterprises to locate Ireland. 

 

The applications of GIS, while potentially infinite, traditionally include industries such 

as utilities management, telecommunications management, transportation 

management, emergency management, and health care applications (Longley et al., 

1999). The research involved in this project was to investigate the usefulness of one 

aspect of GIS technology to the problem where the factors influencing the thematic 

map were drawn from an economic view point, rather than the more traditional utilities 

and logistical factors which are traditionally associated with GIS.  

 

The focus of the research was to highlight GIS usefulness as a knowledge management 

tool and moreover, how this knowledge management tool can be used to help 

understand Ireland  
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1.4 Intellectual challenge 

The intellectual challenges for this dissertation spanned all sections. These were: 

 

  

 Research the priorities of the major initiatives in Ireland which are involved 

-wide, to gain an understanding in 

particular of the role multi-national enterprises have played and will play in 

helping establish such an economy and to identify the types of enterprise Ireland is 

currently trying to attract 

 Research the factors that determine such an enterprises decision to locate a 

knowledge based enterprise in a particular area  

 Devise a framework for presenting an image of Ireland based on these factors     

 Investigate the appropriateness of implementing a GIS based assessment of the 

Irish Knowledge Economy through the creation of a thematic map  

 Evaluate and critique the findings 

 

1.5 Research objectives 

The following objectives have been achieved throughout the dissertation and 

contributed to the overall outcome to highlight the appropriateness and usefulness of 

implementing a GIS based assessment of the Irish Knowledge Economy:   

 

To achieve this end, the project may was divided up into 6 objectives.  These were, 

 

1. Perform a literature review of papers and sources pertaining to the Knowledge 

Economy 

 

o A literature review to determine the meaning of the knowledge economy, 

for a knowledge economy was conducted. 
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2. Perform a literature review of the principles of Knowledge Management and how 

they apply to the aim of the project  

 

o A review of the principles of knowledge management and their 

applicability to the objective of the project was conducted 

 

3. Perform a literature review of the usefulness of Geographical Information Systems 

 

o A literature review of the history, definition and traditional uses of 

geographical information systems was performed 

 

4. Develop a framework that captures the factors that affect a knowledge based 

  

 

o The factors that knowledge based enterprise organizations deem important 

to establish in a particular area were collated via an organizational survey 

and developed into a knowledge based enterprise framework 

 

5. Apply the framework to a thematic map of an area to assess the areas readiness for 

knowledge based enterprise  

 

o A thematic map of an area of Ireland was then assessed against knowledge 

based enterprise framework to determine the areas readiness or suitability 

for knowledge based enterprise 

 

6.  

 

o 

vision for 2010 
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1.6 Research methodology 

Both primary and secondary research was performed throughout the duration of this 

project.  

The secondary research comprised of a literature review of material pertaining to four 

topics: 

 

 

 

 Knowledge Based Industry: its definition, its benefits, its scope in terms of 

industries incorporated and the importance of the need to attract knowledge based 

industry  

 Knowledge Management: its definition, its benefits form an organizational context, 

the principles of knowledge management and how these principles can be applied 

to the problem of assessing  

 Geographical Information Systems: their definition, their uses and justification on 

 

 

The varying sources used to complete the literature review topics included:  

 White papers 

 Journals 

 Books 

 Conference proceedings 

 Organizational websites 

 

The primary research conducted for this project involved an organizational survey of a 

number knowledge based enterprises currently operating in Ireland to determine the 

factors they considered important when choosing to locate here. The survey results, 

combined with the findings of the literature review on the knowledge economy and 

knowledge based enterprise were collated into a knowledge based industry framework 

of the factors essential to attract knowledge intensive industry to Ireland.  
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Once the framework had been devised, a GIS representation (thematic map) of an area 

of Ireland was developed and compared to the framework to assess the Irish 

knowledge economy.   

 

Finally, a second organizational survey regarding the quality and appropriateness of 

the GIS based analysis of the Irish Knowledge Economy was conducted in order to get 

industry feedback on the applicability of GIS.  

1.7 Resources 

The following resources were essential components to the completion of this project: 

 

 GIS Software/Package 

 

Access to GIS software (MapPoint 2006) was a core component of this project, 

without which the thematic map could not have been developed 

 

 Library Facilities 

 

Access to both the Dublin Institute of Technology Library facilities and the NUI 

Maynooth Library facilities were of enormous benefit to the completion of this project 

and allowed me to access valuable sources for the literature review sections 

 

 Computer 

 

Access to a computer and word processing software was vital in order to complete this 

dissertation and to provide a facility to store my work 

 

 Internet and Email access 

 

The availability of the internet was crucial to this project and allowed me to access a 

wealth of online material to aid the literature review section. Access to my email 

allowed to not only communicate with my supervisor and industry contacts for the 
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purposes of the organizational survey, but also provided an alternative location to store 

my work  

 

 Access to supervisor 

 

Access to my supervisor through meetings and email was vital throughout this project 

for advice and guidance 

 

 Industry contacts 

 

Access to industry contacts from knowledge based industry and the IDA were essential 

for the completion of the organizational survey  

 

 

 Survey Software 

 

Access to survey software was essential to complete the organizational survey. The 

survey tool available at http://www.surveymonkey.com was used to create and 

distribute the survey for this project. 

1.8 Scope and limitations  

 

based industries that practice research and development. R&D enterprises form only a 

single component of knowledge based enterprise and other sectors of knowledge based 

industry such as the financial services sector, the environmental management sector 

and the Media and Entertainment sector was not incorporated into this work. 

 

In terms of the socio-economic data used to produce the thematic map for the project, 

Irish census data from the year 2002 was used. At the time of writing, socio-economic 

data collated by the Irish Central Statistics Office (CSO) for the 2006 census of Ireland 

was not available to the public. In this respect, all conclusions reached about the Irish 

Knowledge Economy are based on CSO 2002 census data.   
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1.9 Project Deliverables 

 

This project had 7 deliverables. These were 

 

1. A literature review of the knowledge economy 

2. A literature review of knowledge based enterprise 

3. A literature review of knowledge management 

4. A literature review of geographical information systems 

5. A framework of factors knowledge based enterprise deem importation when 

considering to locate in a particular area 

6. A thematic map of an area of Ireland to highlight the socio-economic 

conditions of the area 

7. 
knowledge based enterprise framework and the information contained in the 
thematic map 

1.10  Organisation of the dissertation 

 

This dissertation is divided into seven chapters. Chapter two will introduce the reader 

to the concept of the Knowledge Economy, its definition, the reason why the 

Knowledge Economy is important, the benefits of a Knowledge Economy, the aims of 

the Lisbon Agenda 

Knowledge Economy and finally Ireland vision for its own Knowledge Economy. 

 

the 

types of industry knowledge based enterprise span and why attracting knowledge 

based is important to the knowledge economy. 

 

Chapter four will introduce Geographical Information Systems, its definition and its 

uses in contemporary industry. 
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Chapter five will introduce the concept of Knowledge Management and illustrate how 

the principles of Knowledge Management may be applied to an analysis of the Irish 

Knowledge Economy. 

   

Chapter six will ate 

why Geographical Information Systems can be categorized as a Knowledge 

Management Tool.  

 

Chapter seven will develop a knowledge based enterprise framework of factors that 

knowledge industry deem important when choosing to locate in a particular area. This 

chapter will include the results of the organizational survey conducted as part of this 

research and use the results to develop the framework. The framework will then be 

compared to a thematic map of an area of Ireland to determine the areas readiness for 

knowledge based enterprise. The thematic map will be developed using a geographical 

information system and will be based on Irish census 2002 data. 

 

Finally chapter eight contains results, conclusions and future areas of work identified 

as a result of the research conducted for this project.   
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2 THE KNOWLDGE ECONOMY  

2.1 Introduction 

Establishing t

research of this project. Fundamental to this therefore, is establishing the motivation 

factors which will influence the achievement of this aspiration. A key aim is the 

formulation of a definition of the term knowledge economy which is suitable for 

literature review conducted to achieve this.  

 

community in which it exists, the chapter opens by presenting the wider global 

movement towards the creation of a knowledge economy and society, focusing in 

particular on the aims and objectives of the European Union and progress in this 

regard.  The various components of a knowledge economy are examined and the 

challenges and factors influencing the transformation to a knowledge economy are 

presented and discussed. In particular, the challenges of transitioning from a traditional 

agricultural and capital based economy to a knowledge economy will be examined 

since this is the particular focus for Ireland. The chapter will conclude by presenting a 

cohesive def

particular challenges Ireland faces and the future evolution envisaged for its fledgling 

knowledge economy. 

2.2 The Knowledge Economy 

 

2.2.1 The Changing Face of Industry 

 

The dawn of the 21st century spawns a new social and technological revolution, the 

knowledge revolution. As society progresses both in a technological and social 

context, its reliance on capital and agricultural activities as forms of wealth generation 
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and economic equilibrium is superseded by the inexorable momentum of information 

technology and its influence on how businesses operate.     

   

'Knowledge is now becoming the one factor of production, sidelining both capital and 

labour.'  Drucker (1998) 

 

The world is experiencing a new industrial revolution   

fuelled by the pace of technological advances and change. Neo-classical economies 

that traditionally only recognized two fundamental factors of production, labour and 

capital are now beginning to transition from physically-based wealth generation to 

- ically-based 

employment sectors such as agriculture and manufacturing continue to be of relevance 

to economies, they have experienced somewhat of a decline in their share of 

employment relative to the services sector in recent years. The share of employment in 

the service sector has experienced considerable growth (National Skills Strategy, 2007, 

p6).  

 

Many external factors are contributing to the irrevocable progression of western 

societies towards knowledge economies. The emergence of low cost economies such 

as China, India and other south-east Asian nations are exerting enormous pressure on 

western economies.  They operate increasingly within the technology domain and are 

systematically exerting pressure on the competitive capability of the global triad  the 

EU, US and Japan (McBrierty and Kinsella, 1998, p6).A major factor contributing to 

the changing face of industry has been the rapid pace of technological advances and 

innovation. The emergence of low-cost, ubiquitous computing has transformed the 

way businesses all over the world operate, and has contributed immensely to the shift 

away from traditional agricultural and capital based economies.     

 

Advances in the science and technology sectors and the ability to process and transmit 

not only information but intellectual capital instantaneously has seen an increase in the 

importance of the knowledge based industry sector and the role that it plays within the 

economy (World Bank, 2002, p4). The transition from capitalistic economies to 

knowledge economies, spurred by the increased role of knowledge intensive service 

activities (KISA) is well underway.     
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2.2.2 Knowledge Economy Definition 

 

The knowledge economy, in simple terms, refers to economies whose primary source 

of wealth generation focuses on technological, scientific or knowledge based industries 

as opposed to the more traditional capitalistic or agricultural industries. The OECD 

recognises the knowledge economy as    

 

hich are directly based on the production, distribution and use of 

knowledge and information. This is reflected in the trend in OECD economies towards 

growth in high-technology investments, high-technology industries, more highly-

skilled labour and associa   OECD (1996), p7 

 

-based 

industries and technology play in sustained economic growth and an economic 

transition to a more technologically advanced and evolved economy in comparison to 

the more traditional agricultural and capital based economies of the past. The term 

knowledge-based economy ition of the role that 

knowledge and technology play in economic growth. Knowledge, as embodied in 

human beings (as ) and in technology, has always been pivotal in 

economic development however it is only in the last few years that its relative 

importance been recognised, just as that importance is growing. (OECD, 1996, p9) 

 

That importance stems from increasing competition from emerging economies in the 

manufacturing sectors in particular. Economies that are losing out on manufacturing 

jobs are increasingly relying on knowledge-based enterprise to spur economic growth. 

 

Leadbeater (Leadbeater, 1999) argues that the knowledge economy does not have to be 

confined simply to knowledge-based services and industry in the science and 

technology sectors. Alternatively, Leadbeater proposes that the knowledge economy 

can permeate all aspects of industry, including the more traditional agricultural and 

capitalistic industries that the knowledge economy itself is attempting to replace. 

Leadbeater envisages a knowledge economy that encompasses and incorporates all 

sectors of industrial activity, not just the scientific and technological realms as many 
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theorists and economists anticipate. He argues that the knowledge driven economy is 

not just a reference to high tech industries but a description of a new sources of 

competitive advantage which can apply to all sectors of industry, from agriculture and 

retailing to software and biotechnology (Leadbeater, 1999). 

 

It is clear that irrespective of industrial sector, the knowledge economy is a looming 

reality and in order for companies and organizations to keep pace in an ever increasing 

global market place, they need to recognize and acknowledge such an economic 

transition and the requirements and skills needed in order to exist in it.   

 

2.2.3 The EU Knowledge Economy Objectives 

 

The 2000 Lisbon Agenda is the Eu

is to transform Europe into a fully functional Knowledge Economy by the year 2010. 

An essential component of this vision is to increase gross expenditure on research and 

development within the region to 3 per cent, an aim that will enable Europe to catch up 

with competitor economies such as Japan and the US who currently spend roughly 3 

per cent on research and development.   

 

At present, the European Union lags some way behind its Knowledge Economy 

contemporaries in terms of research and innovation performance. Gross expenditure on 

R&D as a percentage of GDP is 1.9% in the EU compared with 2.7% in the United 

States and 3.1% in Japan. In order to catch up with these Knowledge Economy 

powerhouses, the EU proposed a research and development target of 3% of GDP by 

the year 2010, with two thirds of the increase to come from the business (Inter 

Departmental Committee on Science, Technology and Innovation, 2004, p2). 

 

competitiveness and annual economic growth within the region despite the lure low-

wage economies such as China and India present for European industries. It is an 

attempt to not only quell the dispersal of low-end industry to low cost economies and 

high-end researchers to more advanced knowledge economies, but to evolve and 

transform the type of business conducted with the region.  The more the European 
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Union can develop its knowledge and market opening initiatives in tandem, the 

stronger and more competitive each member state would become. The Lisbon Agenda 

is a comprehensive and self-reinforcing series of reforms. (Kok 2004)  

 

Despite the series of steps put forward by the Lisbon Agenda, some economists argue 

that measuring the extent of the success of the agenda, or moreover, the extent of 

member states compliance with the steps illustrated by the Lisbon Agenda, is an 

impossible task.  There is an urgent need to assess the knowledge economy in the 

absence of a concrete definition. Brinkley argues that without measurable definitions, 

the knowledge economy will remain a vague concept. The impact of the knowledge 

economy on industrial organization and society would remain more a matter of 

intuition as opposed to a demonstrable proof based on solid evidence. Brinkley states 

basic questions such as, how big is the knowledge economy, or, how many people 

work in the knowledge economy and what rate is it growing at will become impossible 

to answer. (Brinkley 2006, p12)      

 

It is vital that the terms set out in the Lisbon agenda are quantified and measured to 

assess not only how Europe is performing seven years on in light of the goals set out in 

2000 but also, and equally important, to determine the areas in need of improvement 

and the aims which Europe as a whole has failed to achieve.   

  

Table 1  
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EU 15 % of Total Employment 
Tech Based Manufacturing 6.9% 

     -High Tech Manufacturing 1.1% 

     -Medium Tech Manufacturing  5.8% 

  

Marketing Services 15.3% 

     -High Tech Services 3.5% 

     -Financial Services  3.2% 

     -Business / Communications 8.6% 

  

Health, Education, Cultural 19.4% 

  

All Tech and Knowledge Based 41.5% 

 
Table 1:  

Source: Brinkley and Lee, 2006, p7 

 

Over the past decade a substantial portion of new jobs within the EU15 or European 

Union, has come from the expansion of the knowledge based industries. Between the 

years 1995 and 2005, employment within the knowledge based industries has grown 

by 24 per cent in contrast with a growth of just under 6 per cent for the rest of the 

EU15 economy (Brinkley and Lee 2006, p7).    

 

It is clear that Europe is making some strides towards the knowledge economy 

envisaged by the Lisbon Agenda. Brinkley and Lee argue that there has been a 

significant increase in the amount employed by knowledge-based industries in Europe 

however they go on to state that although Europe has seen substantial growth in this 

area, productivity levels of these knowledge-based industries have failed to match 

productivity levels in the U.S, a region which has experienced almost identical 

knowledge-based industrial growth as Europe.     

 

Brinkley and Lee argue that despite the relative growth of employment within 

knowledge-based industries within the EU, there has been minimal pay-off in terms of 

increasing potential growth and productivity of Europe. Contrary to predictions, the 
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expansion of employment in knowledge-based industries has in fact produced a 

slowdown in productivity growth in Europe in comparison to a similar expansion of 

knowledge based employment in the US which has yielded a substantial acceleration 

in productivity growth (Brinkley and Lee, 2006, p11). Brinkley and Lee also argue the 

merits of the three per cent R&D investment figure set out by the Lisbon agenda in 

light of figures spent on R&D in other OECD economies. The United States was 

investing roughly 2.8 per cent of GDP at the time of the Lisbon Agenda which has 

since fallen to just under 2.7 per cent. Only three OECD economies invest three per 

cent or more of their GDP on R&D, Finland, Sweden and Japan and a case can be 

argued that Japan has been over-investing in R&D (Brinkley and Lee, 2006, p19). 

 

current state and that a three per cent target as currently formulated is unachievable 

given the fact that R&D investment across the EU has increased by less than 0.1 per 

cent of GDP in ten years. Based on such stagnant growth margins it would take a 

remarkable increase in the rate of investment to reach the three per cent target by the 

year 2015, let alone the year 2010 as set put by the Lisbon agenda. To further highlight 

the arduousness of the task set out by the agenda, even if each EU member state were 

to fully implement their respective national development plans in terms of R&D 

investment in 2005, R&D spend would only reach 2.6% of GDP by 2010 (Brinkley 

and Lee, 2006, p19-20). 

 

The Aho report (Aho, 2006) states the Europe is falling behind in terms of the level 

innovation and R&D activity in the EU region in comparison to other OECD 

o keep pace with its 

have failed to harness to power of ICT. As a result, Aho claims that Europe is losing 

out as large firms globalise their research and development due its relatively low share 

in ICT-related sectors and a structural trade deficit in high-tech manufacturing (Aho, 

2006, p2)  

 

It is argued that the targets that were set out by the Lisbon agenda are not being met 

and are thus widening the innovation gulf between Europe and powerful knowledge-

based economies such as the U.S and Japan. Aho illustrates this point by highlighting 
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the fact that Europe devotes a much lower share of its wealth to R&D than the US and 

Japan, (1.93% of GDP in the EU in 2003 compared to 2.59% in the US and 3.1% in 

Japan). Furthermore Aho states that China is on track to match the research intensity of 

the EU by 2010 (Aho, 2006, p13). 

 

It is clear that the goals set out by the Lisbon Agenda can be considered somewhat 

overzealous and too ambitious to be met within the designated timeframe of 2010 or 

even 2015 as argued by Brinkley and Lee. However such lofty goals in R&D spend are 

vital considering the amount currently spent by Japan and the US and the emergence of 

China as a new world Knowledge Economy with the capability to match more 

established Knowledge Economies. Europe cannot afford fall behind in this regard and 

must strive to achieve its Knowledge Economy goals however unrealistic them may 

seem. The message is clear, increased research and development spend creates an 

environment conducive to knowledge based industry growth, by attracting and 

retaining the beast researchers required to sustain and evolve the Knowledge Economy 

and by increasing competitiveness between member states and global adversaries.   

 

 

 

The ICSTI has set the aim for Ireland to become a fully-fledged knowledge economy 

by 2010. 

and be at the forefront in generating and using new knowledge for economic and 

  

Inter Departmental Committee on Science, Technology and Innovation (2004), p19 

 

This knowledge economy is to be realised by implementing and developing a national 

pro-innovation culture supportive of risk-taking and entrepreneurship, a less 

bureaucratic process and substantial budget for R&D within the enterprise sector, a 

national plan to increase the performance and productivity of R&D in the public sector 

and to make Ireland a highly attractive environment for researchers and research 

careers. (Inter Departmental Committee on Science, Technology and Innovation 2004, 

p3) 
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Progress is being made on these issues however improvement in all areas are needed to 

establish Ireland as a competitive force among the Knowledge Economies of the 

an be realized through the following 

steps, as defined by the Inter Departmental Committee on Science, Technology and 

Innovation. 

 

and be at the forefront in generating and using new knowledge for economic and 

social progress, within  

(Inter Departmental Committee on Science, Technology and Innovation 2004, p18)  

 

The following targets are proposed to realize this vision: 

 Business expenditure on R&D should increase from 917 million in 2001 or 0.9% 

GNP to 2.5 billion in 2010 or 1.7% GNP 

 The number of indigenous companies with minimum scale R&D (in excess of 

100,000) activity should double, from 525 in 2001 to 1,050 in 2010 

 The number of indigenous enterprises performing significant R&D (in excess of 2 

million) should increase from 26 in 2001 to 100 by 2010 

 The number of foreign affiliates companies with minimum scale R&D activity (in 

excess of 100,000) should double, from 239 in 2001 to at least 520 

 The number of foreign affiliates performing significant levels of R&D (in excess of 

2 million) should increase from 47 in 2001 to 150 by 2010 

 R&D performance in the higher education and government sectors should increase 

from 422 million in 2001 or 0.4% GNP to 1.1 billion in 2010 or 0.8% GNP 

 Gross expenditure on R&D should increase to 2.5% of GNP by 2010  

 The number of researchers should reach 9.3 per 1,000 of total employment by 

2010, from 5.1 per 1,000 in 2001 

 (Inter Departmental Committee on Science, Technology and Innovation 2004, p18) 

 

on attracting knowledge-based initiatives and industry to the country. A large 

Knowledge Economy is research and development, both in the 

context of industrial R&D by increasing indigenous R&D investment and attracting 
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7.3.4Area Results in Comparison to Irish Knowledge Economy Goals  

 

The number of researchers needed by the year 2010 to meet Ireland

Economy aims is 8,000. The CSO 2002 data (CSO 2007) indicates that as of the year 

2002 there were 2,964 researchers in Ireland, mostly centralized in the Dublin region. 

This is illustrated in figure 25 below.   

 

 
Figure 25: The number of researchers in Ireland as of 2002 

Source: CSO 2007 
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Ireland needs to attract research and development activity to areas outside of the 

Dublin region in order to take full advantage of the qualified personnel and graduates 

coming from these areas. 

  

7.4 Suitable Area for Knowledge Based Enterprise  

 

The area chosen as a suitable location for a Knowledge Based Organization to locate 

its enterprise was Castleknock in Dublin 15. Castleknock was chosen as a potential 

knowledge based enterprise location due to the area meeting all of the required 

standards and conditions outlined by the knowledge based industry framework in 

section 6.2.3. 

 

Figure 26  

 

 
Figure 26  

 

Castleknock meet all of the criteria as defined by the framework. These criteria were: 
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1. Access to qualified staff 

 

Dublin County and in particular Fingal County in which Castleknock is situated was 

on 

6.3.2. Castleknock and its surrounding areas can provide a knowledge based 

organization with a wealth of qualified and highly-skilled workers to contribute to its 

business including researchers, IT staff and technical testers and analysts.   

 

2. Access to universities 

 

Figure 27 below highlights the abundance of universities and third level institutes in 

Castleknocks region. 

 

 
Figure 27  

 

Universities and third level institutes in the region include NUI Maynooth, 

Blanchardstown IT, Tallaght IT, DIT Aungier St, DIT Keving St, Dublin City 



 

  94 

University and Trinity College Dublin. Figure 28 indicates their exactly proximity to 

Castleknock. 

 

 

 

 
Figure 28: Universities proximity to Castleknock 

 

DCU (green line) is 11.6 km from Castleknock, NUI Maynooth (purple line) is  

17.0km, Tallaght IT (red line) is 14.3km, Trinity College (yellow line) is 7.0km, DIT 

Kevin St (brown line) is 6.94km and finally DIT Aungier St (blue line) is 6.67km 

away form Castleknock. The proximity to so many third level institutes could provide 

the knowledge based industry with a wealth of qualified graduates.   

 

3. Local labour costs 

Table 11 shows the local labour costs for a sample of five given high-end positions for 

Ireland, the UK, Germany and the Netherlands.  
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Employee Ireland UK Germany Netherlands 

Technician (Entry Level) 13.29 12.66 14.35 13.77 

Technician(Senior Level) 19.24 17.35 21.61 19.76 

Senior Accountant 39.85 30.12 42.44 35.12 

Middle Manager 47.80 34.57 50.25 40.55 

Senior Manager 53.60 40.80 55.31 47.88 

     

Table 11: Average Labour Costs per Country 

Source: IDA Ireland 2007  

 

4. Transportation links 

 

Figure 29 shows the transportation links available in the Castleknock area. Numerous 

Dublin City buses (yellow line) are available which service Castleknock to Dublin City 

Centre. There is also a rail service (orange line) that connects to Dublin City centre and 

continues through Castleknock to Maynooth. The M50 motorway is also in close 

proximity to Castleknock and is a major artery for Dublin traffic.  
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Figure 29: Public transport available in Castleknock  

 

5. Telecommunications network 

 

Caslteknock boasts a state of the art telecommunications network with multiple phone, 

mobile phone and internet providers servicing the area. 

 

6. Corporation Tax Rates 

 

The corporation tax rate is standard throughout Ireland.  

 

Having met all of the required standards and conditions defined by the knowledge 

industry framework, Castleknock possess all of the desired attributes to locate a 

knowledge based enterprise. 
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7.5 Evaluation of GIS 

 

knowledge based industries. The images developed using the GIS in sections 7.3 and 

Industries included in this GIS Evaluation survey were Microsoft, Intel, AIB, Bank of 

Ireland, OcucoRelcon, Accenture Ireland and Mazars Accounting. 

 

were presented to the various organizations. These images were Figure 17 (page 80), 

Figure 19 (page 82), Figure 20 (page 86) and Figure 28 (page 94). Organizations were 

asked to assess the usability of GIS and whether or not the thematic maps presented 

were a useful way to display information about Ireland

30 below illustrates the industry feedback regarding the usefulness of GIS to display 

information about the Irish Knowledge Economy.  

 

 
Figure 30: Evaluation of the usefulness and usability of the GIS images generated for this project   

 

All respondents to the survey considered Figures 17 and 19 to be an appropriate, 

comprehensible and useful way to display information regarding the Irish Knowledge 

Economy while only one company considered Figure 20 and 28 to be an inappropriate 

portrayal of the Irish Knowledge Economy.   

 

Figure 17 Figure 19
Figure 20

Figure 28
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tool and to assess its overall appropriateness or applicability at depicting information 

Figure 31 displays the responses to these survey 

questions. 

 

 
Figure 31: The applicability of GIS survey responses 

 

management tool and assess whether GIS is an appropriate way to display information 

about the Irish Knowledge Economy based on the images presented. 100% of 

respondents (8 out of 8) considered GIS to be an appropriate way to display such 

information. Next organizations were asked to compare GIS as a method of displaying 

and communicating statistical and census based information versus the more 

traditional methods of communicating this type of information such as spreadsheets 

and statistical reports. 87.5% or 7 out of 8 respondents considered GIS to be a better 

way to display such information. Next organizations were asked to consider the 

potential of a GIS based application that might be used to display census data and data 

about the Irish Knowledge Economy to government agencies and knowledge based 

organizations. 7 out of 8 respondents considered a GIS based application to be a good 

idea. Finally, organizations were asked whether a GIS could be used in their company 

to display and evaluate any data you they might have. 7 out of 8 respondents said they 

would consider using GIS in their organization.   

0 1 2 3 4 5 6 7 8

GIS in your company

GIS Application

Better than
Spareadsheets

GIS Useful

no
yes
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7.6 Conclusion 

 

This chapter firstly detailed the drivers for innovation and discussed the results of the 

Economist Intelligence Unit survey (Economist Intelligence Unit, 2007) on the factors 

affecting a knowledge based e  

 

Next this chapter presented the findings of organizational survey conducted as part of 

this research and defined the core elements required for a knowledge based enterprise 

to site at a particular location. The survey results were then collated into a Knowledge 

Based Industry Framework in order of importance.  

 

The ix most important factors were: 

 Access to qualified staff 

 Access to university graduates 

 Local labour costs 

 Quality transportation network 

 Quality telecommunications network 

 Corporation tax rates 

 

 

This chapter then discussed these factors in comparison to our European 

contemporaries and used thematic maps developed in a GIS to highlight our strengths 

and shortcomings in terms of knowledge based industry factors. Next some statistics 

containing conditions conducive to knowledge based industry were highlighted.   

 

Next, GIS was used to display current (2002) Irish Knowledge Economy data in light 

Economy in comparison to its knowledge economy goals. 

 

Next, this chapter used a Geographical Information System to pinpoint an area of 

Ireland (Castleknock) that matched all of the predetermined criteria suitable to site a 
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knowledge based enterprise and to provide adequate and logical reason on why such a 

location was suitable.  

Finally, this chapter used knowledge based industry feedback to evaluate the images 

knowledge management tool and its appropriateness at displaying information 

pertaining to the Irish Knowledge Economy.    
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8 CONCLUSION 

8.1 Introduction 

 

This chapter will detail the results, conclusions and recommendations reached from the 

research conducted into the Irish Knowledge Economy. The aim of this project was to 

highlight the applicability and usefulness of applying a Geographical Information 

System (GIS) to the analysis of the Irish Knowledge Economy and this chapter will 

illustrate conclusions drawn on the usefulness of this approach. This chapter will also 

recommend future research needed to give a more comprehensive overview of the Irish 

knowledge economy.  

  

8.2 Research Definition & Research Overview  

 

The knowledge economy refers to economies whose primary source of wealth 

generation focuses on technological, scientific or knowledge based industries as 

opposed to more traditional capitalistic and agriculturally based industries (OECD 

1996). Many external factors are contributing to the irrevocable progression of western 

societies towards knowledge economies. The emergence of low cost economies such 

as China, India and other south-east Asian nations are exerting enormous pressure on 

western economies (McBrierty and Kinsella, 1998, p6). This employment shift is 

forcing many economies to reposition themselves as Knowledge Economies so that 

they can continue to attract economic investment, continue current employment trends 

and sustain economic growth in the absence of the many sections of industry lost to 

low wage economies. In order for companies and organizations to keep pace in an ever 

increasing global market place, they need to recognize and acknowledge such an 

economic transition and the requirements and skills needed in order to exist in it.   
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8.3 Contributions to the Body of Knowledge  

 

Economy (CSO 2007).  

 

This project has highlighted the applicability and usefulness of Geographical 

Economy. Geographical Information Systems can be used to analyse and visualize the 

Irish Knowledge Economy in a much richer format than can be achieved through static 

economic reports or mundane spreadsheets. The simplicity an intuitiveness of maps 

produced by Geographical Information Systems make it an ideal agent by which to 

disseminate 

relevant parties, policy makers and potential investors.  

 

The knowledge based enterprise framework developed for this project has indicated 

the important factors knowledge intensive industry considers when choosing to locate 

in a particular area. This organizational tacit knowledge has been captured in the form 

of a survey and codified in the form a framework and may be disseminated to relevant 

parties such as government organizations and knowledge industries to highlight 

ity.    

 

This project has highlighted a potential location of a Knowledge Based Industrial 

Centre in particular area, taking into account the economic, educational and 

infrastructural condition of the region in accordance with the ideal criteria by which a 

large organization would require to establish a facility in the area.   

 

Finally, this project has used knowledge based industry feedback to conclude that GIS 

is an extremely useful agent to display and communicate information pertaining to the 

Irish Knowledge Economy.    
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8.4 Experimentation, Evaluation and Limitation  

 

The primary limitation of this research was the nature of the data used in generating 

the thematic maps. Only CSO 2002 data was available at the time of writing and a 

more accurate picture of the Irish knowledge economy would have been obtained had 

2006 data been available.  

 

However the nature of the data used did not detract from the primary aim of the 

 

The final limitation of this project was in the volume of survey responses received. In 

all just under 20 responses were received out of 180 organizations polled. Given 

further time a more comprehensive push for survey feedback might have been 

achieved.  

8.5 Future Work & Research 

 

The most obvious recommendation in regards to future work on this project is the use 

of census 2006 data. As Irish census 2006 data was not available to the public at the 

time of writing, all conclusions drawn are based on 2002 census data. A more accurate 

picture of the Irish Knowledge Economy can be painted using the 2006 census data.  

An area of future work would be to conduct this project in the year 2010 and assess 

 

1. The percentage of the EU GDP invested research and development in comparison 

to the 3% GDP proposed by the Lisbon Agenda 

2. Irish business expenditure 

target for 2010 

3. The number of indigenous companies with minimum scale R&D in excess of 

100,000 in comparison to the 1,050 target for 2010 

4. The number of indigenous enterprises performing significant R&D in excess of 2 

million in comparison to the 2010 target of 100 

5. The number of foreign affiliates companies with minimum scale R&D activity in 

excess of 100,000 in comparison to the 2010 target of 520 
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6. The number of foreign affiliates performing significant levels of R&D in excess of 

2 million in comparison to 150 by 2010 

7. The R&D performance in the higher education and government sectors  in 

comparison to the target of 1.1 billion in 2010 or 0.8% GNP 

8. Gross expenditure on R&D in comparison to the target to 2.5% of GNP by 2010 

9. The number of researchers in  total employment compared to the target of 9.3 per 

1000 by 2010 

 

Finally, another potential area for future work would be to develop a GIS based 

application to display information about the Irish Knowledge Economy. This 

application could be web-based and could update automatically upon the receipt of 

new census data. This way information about the Irish Knowledge Economy would be 

up-to-date and could provide ease of access to the relevant policy makers and 

knowledge based industries to whom such information would be most advantageous.    

8.6 Conclusion 

 

This project highlighted the applicability and usefulness of applying a Geographical 

Information System (GIS) to the analysis of the Irish Knowledge Economy. It used a 

GIS to perform a spatial analysis of the Irish Knowledge Economy and evaluate it 

against a knowledge based industry framework developed from knowledge based 

industry survey responses.   
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