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Executive Summary 

Introduction 

This report represents an independent policy review of the Geoscience Ireland (GI) Programme, undertaken by 
the Indecon International Consultancy Group for the Department of Environment, Climate and Communications 
(DECC) and the Geological Survey Ireland.  Geoscience Ireland is a business cluster that was set up and run as a 
project of Geological Survey Ireland, a division of the Department of Environment, Climate and 
Communications. 

The review has identified the costs and expenditures incurred by Geoscience Ireland since its establishment in 
2012 and has examined the employment and output of member companies. The main non-financial benefits 
have also been examined. These include the benefits of networking and collaborative bidding; the impact on 
the profile of members and brand awareness; the contribution to education, innovation and R&D; and the links 
with government departments and inputs to policy.  

As part of our work, a detailed methodological approach was implemented including a review of existing 
documentation and data, an examination of the performance of Geoscience Ireland, and a detailed survey of 
Geoscience Ireland member companies. 

 

Overview of Geoscience Ireland Programme and Analysis of Expenditures 

Geoscience Ireland comprises of 42 companies, connecting Irish exports to commercial projects and partners 
in over 80 countries.1 It is overseen by the Geological Survey of Ireland/DECC and supported by the Department 
of Foreign Affairs; Department of Enterprise, Trade and Employment; and Enterprise Ireland. ‘Geoscience’ or 
‘Earth sciences’ supports activities such as geotourism and geoheritage; groundwater resources; education and 
research; extractive industries; infrastructure, energy, construction; and the minimisation of the economic and 
social costs of natural hazards. The development of the geoscience sector can provide Ireland with long-term 
sustainable economic and social opportunities, which are important in a world facing the impacts of climate 
change.  

Geoscience Ireland was established in 2010 in response to the post-2008 economic recession when the 
geoscience sector was suffering job losses.2 To develop the sector, the Geological Survey Ireland, Enterprise 
Ireland, and a reference group of five geoscience companies, joined up to begin Geoscience Ireland. Geoscience 
Ireland partners with a range of stakeholders and academic bodies including the Irish Centre for Research in 
Applied Geosciences (iCRAG), the Science Foundation Ireland centre for applied geoscience research.3 
Geoscience Ireland has three strategic pillars which guide its development as outlined in the table below. 

Three Strategic Pillars of Geoscience Ireland 

Pillar Goal 

Pillar 1: Maintaining the Core Focus on Members’ 
Business Growth 

To continue supporting its Members’ ambitions and 
focus its activities toward end-clients and markets. 

Pillar 2: Continued and Expanded 
Internationalisation of Members Business 

To enhance market knowledge and market access 
opportunities. 

Pillar 3: Promoting and Strengthening Geoscience 
Ireland, Growing its Influence and Visibility 

To promote and invest in Ireland as being a centre 
of geoscience excellence and to attract graduates 
and apprentices. 

Source: Geoscience Ireland Strategic Review 2018-2022 

 
1 https://www.geoscience.ie/ 
2 https://www.geoscience.ie/about/background/ 
3 https://www.geoscience.ie/about/clustering/ 
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The number of companies in Geoscience Ireland has increased from four in 2012 to 42 in 2021. Services 
provided by member companies cover engineering; geotechnical, geophysical and geochemical surveying; 
drilling and tunnelling; and environmental, water and institutional capacity building. 

Number of Geoscience Ireland Member Companies and Geoscience Ireland Entries and Exits, 
2012-2021 

Year Number of companies Number of Entries Number of Exits 

2012 4 N/A N/A 

2013 21 18 1 

2014 21 1 1 

2015 25 4 0 

2016 28 6 3 

2017 33 8 3 

2018 36 3 0 

2019 39 3 0 

2020 40 2 1 

2021 42 4 2 

Source: Geoscience Ireland Programme Company Data 

Since its inception, Geoscience Ireland has undertaken a number of activities to aid the development of the 
geoscience sector in Ireland and its member companies. These are summarised in the next table.  

Summary of Geoscience Ireland Activities 

➢ Networking 

➢ Trust Building and Collaboration 

➢ Forging Links with Government Departments 

➢ Training and Technical Support 

➢ Development of Education Programmes 

➢ Stimulation of Innovation and Entrepreneurship in Geoscience 

➢ Provision of Market Analytical Services 

➢ Forging Links with Other Clusters and Organisations 

➢ Assisting Members in Tendering 

➢ Assisting Research and Innovation 

➢ Promotional Activities 

➢ Administrative and Additional Activities 

Source: Geoscience Ireland Programme  
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As part of this project, Indecon has identified the costs and expenditures of the Programme. From 2012 to 2021, 
a total of €2.6 million was invested in Geoscience Ireland, as shown below. Expenditure increased from €19,000 
in 2012 to a peak of €473,000 in 2019. Expenditures and activities since have been impacted by the COVID-19 
pandemic.  

Geoscience Ireland Programme Expenditure, 2012-2021 

 

Source: Geoscience Ireland Programme Company Data 
Note: Total expenditure from 2014 to 2021 was €2,553,430. 

73% of Geoscience Ireland expenditure was spent on professional services. Most of this was accounted for by 
fees and expenses paid to a number of full-time contractors engaged to run the Geoscience Ireland Programme.  

Disaggregated Expenditure on the Geoscience Ireland Programme 2012-2021 

Category Expenditure (€) Percentage of Total Expenditure 

Professional Services 1,867,768 73% 

Memberships / Contributions 218,633 9% 

Conferences, Events & Training 143,449 6% 

Travel Expenses 133,088 5% 

Advertising & Marketing 97,690 4% 

IT & Website 92,804 4% 

Total 2,553,431 100% 

Source: Geoscience Ireland Programme Finances 
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Employment and Output Impacts 

The total turnover of Geoscience Ireland participant companies and the proportion of this turnover obtained 
from overseas revenue is presented in the table below. Between 2012 and 2020, turnover increased from €150 
million to nearly €1.24 billion, reflecting the increased number of companies in the cluster. Overseas revenues 
amounted to over €400 million in 2020. 

Geoscience Ireland Programme Participant Company Turnover and Overseas Revenue, 2012-
2019 

Year 
Turnover Total 

(€ Million) 
Overseas Revenue 

(€ Million) 

2012 150 61 

2013 No Data No Data 

2014 252 161 

2015 311 215 

2016 827 298 

2017 925 316 

2018 1,025 366 

2019 1,181 487 

2020 1,238 406 

Source: Geoscience Ireland Programme Company Data 

 

The current 42 companies in Geoscience Ireland on average employed 4,577 full-time equivalent employees 
over the past three years. An estimated 1,031 additional jobs were created by these Geoscience Ireland 
companies in the past five years.  

 

Annual FTE Employment and Additional Jobs Created in Geoscience Ireland Members 

 FTE employment over the past 3 years 
Net Additional jobs created over the past 5 

years 

Total 4,577 1,031 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021). Figures include separate Indecon 
estimates for two of the 42 companies. The figures are consistent with data collected annually by GI on activity of 
member companies. The estimates include three companies which lost jobs, and this is reflected in our estimate. 

 

Non-Financial Benefits 

As well as the impact of the Geoscience Ireland Programme on quantified financial and employment outcomes, 
a number of wider non-financial benefits have been assessed. These include the areas of networking and 
collaborative bidding, and the impact on the profile of members and on brand awareness. We have also 
examined the educational, innovation and R&D impacts. The links with government departments and inputs to 
policy are also identified. 
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Networking and Collaborative Bidding 

Geoscience Ireland facilitates and promotes innovation and collaboration among its members through 
networking initiatives such as webinars, meetings, conferences, and workshops.4  Workshops are run in each 
quarter of the year and provide a forum where Geoscience Ireland members provide updates on projects. Such 
workshops also provide an opportunity for member companies to obtain peer review of their activities. In 
addition, information is provided on research, development and innovation, and market access is enabled.5 
Thematic workshops are also organised. While networking and collaborative bidding are important benefits of 
the business cluster, Indecon would highlight the importance that this is undertaken in a manner that complies 
with competition law and we note the Competition and Consumer Protection Commission has provided 
guidelines on this area in their Consortium Bidding Guide. The following chart indicates that participating 
companies judged that there were significant benefits from networking and collaborative bidding. These 
included contacts through Geoscience Ireland’s network and access to national and international business 
networks. Benefits were also seen in the identification of market access opportunity and in identification of 
commercial tenders in target markets.  

 

Views of Geoscience Ireland Member Companies on the Benefits of Geoscience Ireland for 
Networking and Collaborative Bidding 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

 

  

 
4 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
5 Geoscience Ireland CMT presentation on 28/06/2019 in Cornwall by Andrew Gaynor, Business Development Manager. 
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Impact on Profile of Measures and Brand Awareness 

One of the potential benefits of Geoscience Ireland membership is the impact on raising the profile of member 
organisations internationally. Geoscience Ireland has the potential to impact on branding and to capitalise on 
increased brand awareness. One way in which Geoscience Ireland has enhanced awareness of the Geoscience 
Ireland Programme is through online engagement. The table below shows that there was a cumulative total of 
just over 50,000 new users of the Geoscience Ireland website between 2012 and 2020. 

Geoscience Ireland Website Statistics 2012-2021 

Year Page Views New Users 

2012 3,420 373 

2013 11,217 3,208 

2014 16,504 4,969 

2015 18,621 6,507 

2016 20,610 7,055 

2017 24,857 8,406 

2018 22,005 8,289 

2019 24,285 9,201 

2020 9,346 2,176 

Total 150,865 50,184 

Source: Geoscience Ireland Website Statistics 

Geoscience Ireland is seen to have positive benefits for the profile of its member companies. Member 
companies believed that Geoscience Ireland had a significant impact on raising the profile of Geoscience Ireland 
members nationally and internationally. This is important considering that Geoscience Ireland members 
operate worldwide in regions such as Sub-Saharan Africa, the Middle East, and the Balkans. 

Geoscience Ireland Member Companies’ Views on the Significance of Geoscience Ireland in 
Enabling Access to Markets and in Raising the Profile of Geoscience Ireland Member Companies 

Nationally and Internationally 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 
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Education, Innovation and R&D Impacts 

Geoscience Ireland has contributed to the educational development and technical expertise of member 
companies and has created links with third-level R&D including with the SFI Centre for Research in Applied 
Geoscience (iCRAG) and with other higher educational institutions. Previous analysis undertaken by Indecon 
for the Department of Enterprise, Trade and Employment has highlighted economy-wide benefits of R&D. While 
it is not suggested that the Geoscience Programme is primarily an R&D focused initiative, there is the potential 
for collaboration between firms in the clusters and the links with third-level institutions to support R&D and 
technical development within the sector. The development of educational programmes with the Higher 
Education Authority at third level has the potential to enable Geoscience Ireland to access R&D and skills and 
to enhance talent development in the geoscience sector in Ireland. Recently, a geodrilling course was developed 
and launched in Carlow Institute of Technology, the first of its kind in Ireland. The development of such 
programmes assists in enhancing skills and knowledge in the Irish geoscience sector.6 The practical benefits of 
links with the educational sector are demonstrated by the apprenticeship course developed by Geoscience 
Ireland in conjunction with the Irish Mining and Quarrying Society and Carlow Institute of Technology. Many 
project proposals particularly at EU level require collaboration between private sector/industrial and academic 
partners. Geoscience Ireland provides a "ready pool" of potential industrial partners, which Irish research 
institutions such as the iCRAG can collaborate with to enable them to access dedicated EU funding support and 
to progress innovation in companies and in the wider geoscience sector. Additionally, Geoscience Ireland 
members are a vital stakeholder group for the Geological Survey of Ireland as they can highlight data needs and 
research interests not only to the Geological Survey of Ireland, but also to linked bodies such as iCRAG. This 
allows for the sharing of views concerning R&D in the geoscience sector and helps to focus attention on new 
research and data needs. 

The US Nobel Prize winning economist, Kenneth Arrow, in looking at the issue of knowledge and the RD&I in 
the Irish economy pointed out that many scholars believe the differences in economic performance can be 
attributed to variation in technological knowledge (Arrow, 1997). He also pointed out that if one country has 
some knowledge, it can pass to another without the first country losing it and in a world where many countries 
are engaged in science and technological development, a small country such as Ireland could argue that it can 
draw on scientific knowledge and development elsewhere. However, Arrow noted that “knowledge developed 
elsewhere is not made useful to Ireland automatically” and “It is necessary to have what development 
economists called ‘absorptive capacity’.”7 Geoscience Ireland has the potential to assist firms to absorb R&D as 
well as to co-operate with R&D in the higher education sector. The following chart indicates that firms within 
the clusters felt that there were benefits arising from Geoscience Ireland links with third-level institutions and 
that Geoscience Ireland has made a positive contribution to the educational development and technical 
expertise of member companies. 

Geoscience Ireland has successfully fostered innovation among its members through forging links with other 
clusters, with a major example of this being the Geo-Energy Europe project. This transnational cluster brings 
together firms in the area of geothermal energy across 23 different EU member states and is enabling 
Geoscience Ireland members to expand into the area of geothermal energy in new and established geothermal 

markets.8  This is an example of how Geoscience Ireland has fostered links with other clusters in order to 

leverage additional funding and provide new opportunities to its members. 

 

  

 
6 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
7 Arrow, K. J., (Stanford University), Economic Growth Policy for a Small Country, in International Perspectives on the Irish Economy, Ed., 

Gray, A. W., 1997, ISBN 0953131807 
8 Geo-Energy Europe: About. https://www.geoenergyeurope.com/ 
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Views of Geoscience Ireland Member Companies on the Education and Innovative Research 
Benefits of Geoscience Ireland 

 
Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

 

Links with Government Departments and Inputs to Policy 

Geoscience Ireland membership has facilitated links between member companies with government 
departments and agencies both in Ireland and internationally. The Department of Foreign Affairs has, for 
example, used its embassy and consulate network and representatives in International Financial Institutions, 
such as the World Bank, European Investment Bank, European Bank for Reconstruction and Development and 
Asian Development Bank, to provide support to the cluster.9 This enables Geoscience Ireland to use the ‘Team 
Ireland’ approach in promoting the export of geoscience services and expertise to markets overseas. 
Geoscience Ireland participates in Market Study Visits and Trade Missions, in places such as the Middle East, 
Canada, the UK, Turkey, Australia, and West Africa, delivered in collaboration with Enterprise Ireland and the 
Department of Foreign Affairs, which include networking events to enable member companies to build 
relationships with international customers. This has benefits for companies in opening up market opportunities 
but has also a potential benefit for policymakers in accessing up to date evidence on the sector. Domestically, 
Geoscience Ireland has been able to align its approach with Ireland’s overarching industrial, economic and 
enterprise policy, such as the inclusion of Geoscience Ireland in the Action Plan for Jobs 2018, through its links 
with other government departments. The views of companies indicate that Geoscience Ireland has had some 
impact on policymaking and has facilitated access to other state and semi-state agencies. 

 

 

 

 

 

 

 
9 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
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Views of Geoscience Ireland Member Companies on the Benefits of Geoscience Ireland for 
Government and Policy 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 
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Key Conclusions 

A summary of the key conclusions of Indecon’s independent review is presented in the table below. 

Summary of Key Conclusions 

1. Geoscience Ireland is a successful example of an innovative Business Cluster. 

2. Employment in participating companies has expanded significantly in recent years. 

3. The Cluster has resulted in significant non-financial benefits for member companies. 

4. Between 2012 and 2021 total expenditure of €2.55 million has been allocated to the Geoscience 
business Cluster. 

5. The economic contribution of the Geoscience Cluster is reflected in annual turnover of €1.24 
billion of participating companies and this has had wider economic impacts. 

6. In the past 5 years, an estimated 1,031 additional jobs were created by these Geoscience Ireland 
companies. 

Source: Indecon  

 

1. Geoscience Ireland is a Successful Example of an Innovative Business Cluster 

The Geoscience Ireland Programme is an example of a successful business cluster based on collaboration 
between firms in a related area. The Department of Environment, Climate and Communications, and Geological 
Survey of Ireland, with support from other Departments, played an important role in the establishment of this 
innovative project. The importance of such clusters has been recognised in Enterprise 2025 and Future Jobs 
Ireland, and such collaboration and clustering is designed to support enterprise competitiveness, 
internationalisation and productivity to secure sustainable jobs and growth. Clustering is a strategic focus for 
both Enterprise Ireland and IDA Ireland, as a mechanism to strengthen enterprise linkages and spillovers. The 
Geoscience Ireland cluster is consistent with the European Commission’s definition of clusters which defines 
clusters as: "groups of specialised enterprises – often SMEs – and other related supporting actors that cooperate 
closely together in a particular location. In working together SMEs can be more innovative, create more jobs 
and register more international trademarks and patents than they would alone."10 

 

2. Employment in participating companies has expanded significantly in recent years 

Employment of firms within the Geoscience Ireland cluster has increased significantly as additional companies 
joined the cluster. Indecon estimates indicated that current member firms employed an average of 4,577 over 
the past three years and there has been an expansion in employment over the past five years of 1,031. As the 
initial concept of the project was to assist firms with job losses arising from the previous recession, this is an 
important outcome. The numbers employed also reflect changes in Irish and international demand and 
developments within individual companies. 

 

3. The Cluster has resulted in significant non-financial benefits for Member Companies 

As well as the impact of the Geoscience Ireland Programme on quantified output and employment outcomes, 
there are significant wider non-financial benefits that have accrued to member companies. These include the 
benefits of networking and collaborative bidding, and the enhancement of the profile of members, and brand 
awareness. Geoscience Ireland has also contributed to the educational development and technical expertise of 
member companies and has created some links with third-level R&D. In addition, Geoscience Ireland 
membership has enhanced the link between members with government departments and agencies both in 

 
10 European Commission - Clusters of Social and Ecological Innovation.  
https://webgate.ec.europa.eu/fpfis/wikis/display/SEC/Clusters+of+Social+and+Ecological+Innovation 
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Ireland and internationally. This has benefits for companies in opening up market opportunities but has also a 
potential benefit for policymakers in accessing up-to-date evidence on the sector.  

4. Between 2012 and 2021 a total expenditure of €2.55 million has been allocated to the Geoscience Ireland 
Business Cluster 

A total of €2.55 million in programme expenditures has been invested in the Geoscience Ireland project. Annual 
expenditures peaked at €473,044 in 2019 and declined during the COVID-19 pandemic to €105,882 in 2021. 
Most of the expenditure is accounted for by costs of full-time contractors engaged to run the Programme. 

 

5. The economic contribution of the Geoscience Ireland Cluster is reflected in turnover of €1.24 billion of 
the participating companies in 2020 and this has had wider economic impacts 

In addition to recording turnover of €1.24 billion, member companies secured export revenues of over €400 
million in 2020. New Indecon estimates from our modelling of the wider economic impacts suggests a gross 
value added to the Irish economy from member companies of over €550 million. This indicates that the business 
cluster is an important economic sub-sector within the Irish economy. 

6. In the past 5 years, an estimated 1,031 additional jobs were created by these Geoscience Ireland 
companies 

Expenditure on the GI programme of over €2 million between 2016 and 2020 has resulted in the creation of an 
estimated 1,031 additional jobs in GI member companies in that time period. 

 

Possible Areas for Future Development 

Indecon’s analysis of areas for future development is presented in the table below. These are designed to build 
on the successes of the project to date. 

Areas for Possible Development 

1. It is important that the economic potential of the geoscience sector is recognised. 

2. Committed long-term support for the geoscience sector should be considered and there would 
be benefits in focusing on business development supports. 

3. Consideration should be given to how the geoscience sector can continue to contribute to the 
National Climate Change Objectives. 

4. Engagement of Geoscience Ireland within the educational sector should continue to be 
developed. 

Source: Indecon  

 
1. It is important that the economic potential of the geoscience sector is recognised 

The analysis undertaken by Indecon indicates that the member companies within the Geoscience Ireland 
business cluster have secured significant annual export earnings and have made a wider contribution to the 
Irish economy. Given the significance of this cluster, it is important that its economic potential is recognised. As 
the cluster represents a range of loosely connected sub-sectors, the potential of Geoscience Ireland needs to 
be highlighted. Some of the analysis in this report will be of assistance to this objective but a more 
comprehensive economic impact analysis may be desirable at some stage. To ensure that the impact of 
geoscience sector is recognised, Indecon recommends that the analysis of the economic impact is this report is 
disseminated to the media and wider policymakers. The potential for the sector was highlighted by our 
economic analysis and modelling and was also noted in our consultation survey work. This is illustrated by one 
of the comments of member companies presented below. 
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Views on Potential of the Sector 

“Our industry is in the middle of a major transition and disruption across many sectors from the 
energy transition to the drive for sustainability and the digital transformation. Geoscience 
Ireland has a real opportunity to bring companies, specialists, agencies and academia together 
to meet constantly changing goalposts and demands.” 

Source: Indecon Survey of Member Companies 

 

2. Committed long-term support for Geoscience Ireland Sector should be considered 

The Department of Environment, Climate and Communications with the support of other Departments and 
agencies, initiated this innovative project which resulted in the development of a successful business cluster. 
The Department’s remit, however, is not focused on enterprise development and consideration should be given 
to a mechanism to provide long-term support for the geoscience sector. This is consistent with the 
Department’s current plan to seek advice on a process to transition this project to a new status that would 
operate successfully for its member companies. A consultant is being appointed to manage this transition. 
Development of a new status for the sector as envisaged will help ensure that the long-term support is provided. 
While further careful analysis will be required to decide on the best future status for the Programme, and to 
ensure that the project’s success is maintained and developed, the merits of a long-term plan to support the 
sector was highlighted in our survey consultation work as illustrated below. 

Views on the Need for Committed Long-Term Support including Business Development 

“Possibly place on a firmer footing with committed long-term support.” 

“Possibly as an integrated programme within Enterprise Ireland while maintaining strong 
links to wider geoscience sector and the Geological Survey of Ireland.” 

“A slightly more targeted business development approach.” 

“Further collaboration between Member companies to strengthen and spearhead technical 
excellence in industry.” 

“Raising awareness of funding opportunities (EI, IDA, etc.) may be useful.” 

Source: Indecon Survey of Member Companies 

 

3. Consideration should be given to how the geoscience sector can continue to contribute to the National 
Climate Change Objectives 

The mix of skills within the Geoscience Ireland cluster are important in informing an evidence-based response 
to the National Climate Change Objectives. Consideration should be given to how the sector can continue to 
actively contribute to the National Climate change Objectives. The analysis undertaken by Indecon has indicated 
that the project has assisted in developing links between the sector and government departments, and this has 
the potential to input to policy. To realise the contribution of the sector to climate change developments, 
Indecon recommends that ongoing inputs are sought from the sector in relation to climate change. This was 
recognised in our consultations as illustrated by one member company as outlined in the next table. 
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View on Role of Geoscience Ireland and Climate Change Objectives 

“Essential that Geoscience Ireland can better influence the importance of exploration for a 
greener sustainable future.” 

Source: Indecon Survey of Member Companies 

 

4. Engagement of Geoscience Ireland with the educational sector should continue to be developed 

One of the potential benefits of Geoscience Ireland is the linkages with the higher educational sector including 
the Irish Centre for Research in Applied Geosciences (iCRAG), and the involvement of higher educational 
institutions. This is important in facilitating the development of technical expertise and potential R&D. It is also 
critical in ensuring skill development in the economy and measures to facilitate apprenticeships is important. 
There is, therefore, merit in considering ways in which the engagement with the educational sector could be 
deepened. One aspect of this also relates to encouraging students to study subjects relevant to geoscience. 
Some illustrative comments from member companies are presented below. 

 

Views on Linkages with Education Sector 

“More focus on environmental and planning disciplines.” 

“Possibly more engagement with undergraduates or senior cycle secondary schools to 
encourage students to enter the geoscience area.” 

Source: Indecon Survey of Member Companies 

 

Conclusions 

The detailed analysis undertaken has highlighted the costs and benefits of this innovative project. It has also 
identified a number of areas which may merit consideration by policymakers and by member companies. 
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1 Introduction and Scope of Review 

 

1.1 Introduction 

The Indecon International Consultancy Group was appointed in 2021 by the Department of 
Environment, Climate and Communications (DECC) and Geological Survey Ireland to carry out an 
independent policy review of the Geoscience Ireland (GI) Programme. Geoscience Ireland is a 
business cluster that was set up and run as a project of Geological Survey Ireland, a division of the 
Department of Environment, Climate and Communications. 

In this review, Indecon has assessed the financial and non-financial benefits of Geoscience Ireland, 
the impact of Geoscience Ireland on developments in the Geoscience Ireland business cluster and the 
impact of the actions undertaken by Geoscience Ireland, from 2012 to present. The review sets out 
to identify and quantify, where possible, all costs incurred to date by Geoscience Ireland and the non-
financial benefits arising from the activities of Geoscience Ireland since 2012, as well as to assess the 
impact Geoscience Ireland’s representations have had on members’ brands and members’ ability to 
capitalise on increased brand awareness as a result of participation in Geoscience Ireland. 
Additionally, the study reviews the activities undertaken by Geoscience Ireland, and identifies the 
areas which could be developed. 

 

1.2 Approach and Methodology  

Indecon’s approach to this review comprised of a number of key elements including the following:  

• Review of key documentation, existing research and data on the operation of Geoscience 
Ireland; 

• A review of Geoscience Ireland member company performance from 2012 to 2021; 

• An identification of the costs and benefits of Geoscience Ireland including an assessment of 
its wider economic impact; and 

• The completion of survey research of Geoscience Ireland member companies to obtain views 
concerning the benefits of Geoscience Ireland for their activities and on how it has affected 
the wider economy. 
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Figure 1.1 outlines our four-phased methodological approach for reviewing the Geoscience Ireland 
programme.  

 

Figure 1.1: Description of Methodological Approach to Assessment 

 

Source: Indecon 

 

1.3 Report Structure  

The remainder of this report is structured as follows: 

― Section 2 provides background concerning an overview of the Geoscience Ireland Programme 
and an analysis of expenditures; 

― Section 3 outlines Geoscience Ireland’s member firms’ performance in employment and 
output impacts; 

― Section 4 analyses the non-financial benefits of the Geoscience Ireland cluster; and 

― Section 5 presents key conclusions and areas for possible development. 

 

Phase 1: Project Inception; 
Data Collation; Review of 
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Stakeholder Engagement

Phase 2: Issuance of Surveys 
and Assessment of Benefits 
and Costs due to Geoscience 

Ireland’s Activities
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Strengths and Possible Areas 

for Development

1.1: Project inception meeting
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undertaken by GI
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2 Overview of Geoscience Ireland Programme and Analysis of 
Expenditures 

2.1 Introduction 

Geoscience Ireland is comprised of 42 companies that connect Irish exports to commercial projects 
and partners in over 80 countries.11 It is overseen by the Geological Survey of Ireland and is supported 
by the DECC; the Department of Foreign Affairs; Department of Enterprise, Trade and Employment; 
and Enterprise Ireland. 

‘Geoscience’, also referred to as ‘Earth sciences’, supports activities such as geotourism and 
geoheritage; groundwater resources; education and research; infrastructure; energy; construction; 
and extractive industries. It also assists the minimisation of the economic and social costs of natural 
hazards. The development of the geoscience sector can provide Ireland with long-term sustainable 
economic and social opportunities, which is ever more important in a world that is facing the impacts 
of climate change.  

Geoscience Ireland aims to facilitate collaboration between State bodies, member companies and 
higher education institutions, both domestically and internationally. Additionally, the business cluster 
participates in trade missions, which assist in the development of member companies, and which 
identify potential business opportunities for members.  

The Geoscience Ireland Programme is an example of a successful cluster based on collaboration 
between firms in a related area. The importance of such clusters has been recognised in Enterprise 
2025 and Future Jobs Ireland, and such collaboration and clustering is designed to support enterprise 
competitiveness, internationalisation and productivity to secure sustainable jobs and growth. 
Clustering is a strategic focus for both Enterprise Ireland and IDA Ireland, as a mechanism to 
strengthen enterprise linkages and spillovers. Existing supports for clustering include the Regional 
Technology Clustering Fund linking enterprise and regionally based Institutes of Technology and 
Technological Universities, and the incentivisation of industry-led clusters through the Regional 
Enterprise Development Fund. An overview of these funds is included in Annex 1. 

The Geoscience Ireland cluster is consistent with the European Commission’s definition of clusters 
which is: "groups of specialised enterprises – often SMEs – and other related supporting actors that 
cooperate closely together in a particular location. In working together SMEs can be more innovative, 
create more jobs and register more international trademarks and patents than they would alone."12 

The development of clusters can involve a “bottom-up” or “top-down” approach, with Geoscience 
Ireland being an example of the latter given that it was developed through collaboration between the 
Geological Survey of Ireland and Enterprise Ireland.13 Taking a group of related companies and 
organising them into a cluster requires networking which is one area in which Geoscience Ireland has 
achieved success. In order for clusters to work effectively, there is value in co-operation between the 
government, higher education, universities and research institutions, and industry. This has been 
described as a “Triple Helix” model and the interplay between these different actors is highlighted in 
Figure 2.1. Some of the analytical benefits of clusters in general, and examples of internal clusters, 
are outlined in Annex 3. 

 
11 https://www.geoscience.ie/ 
12 European Commission - Clusters of Social and Ecological Innovation.  
https://webgate.ec.europa.eu/fpfis/wikis/display/SEC/Clusters+of+Social+and+Ecological+Innovation 
13 Government of Ireland and Geological Survey of Ireland, 2020. “Geoscience Ireland: The Formation and Maintenance of a Successful 
Business Cluster”. 
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Figure 2.1: Triple Helix of Government, Industry and Universities 

 

Source: Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and 
Maintaining a Business Cluster”. Geological Survey of Ireland Report. 

 

Geoscience Ireland was established in 2010. At the time the geoscience sector was suffering job losses 
and intervention was needed in order to save and create jobs in this sector.14 To achieve this, it was 
clear that the geoscience skills developed in Ireland needed to be sold into international markets, to 
develop greater resilience, and to increase the scale of Irish companies. Therefore, the Geological 
Survey Ireland, Enterprise Ireland, and a reference group of five companies involved in the delivery 
of geoscience advisory services to infrastructure and extractive industries, joined up to begin the 
Geoscience Ireland cluster. Geoscience Ireland went into collaboration with the Department of 
Foreign Affairs in order to help develop links with international financial institutions, mainly in Sub- 
Saharan Africa. Over time, the target markets and sectors have widened considerably to 
infrastructure development in the Balkans, the Gulf, the Nordic countries, and the UK. Geoscience 
Ireland partners with a range of stakeholders and academic bodies including the SFI Centre for 
Research in Applied Geosciences (iCRAG), the Science Foundation Ireland centre for applied 
geoscience research.15 

In Table 2.1 the number of companies that were members of the Geoscience Ireland Programme in 
each year from 2012 to 2021 are displayed. In total, the number of companies has steadily increased 
over the time period displayed, from four in 2012 to 42 by the middle of 2021.  

  

 
14 https://www.geoscience.ie/about/background/ 
15 https://www.geoscience.ie/about/clustering/ 
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Table 2.1: Number of Geoscience Ireland Member Companies and Geoscience Ireland Entries 
and Exits, 2012-2021 

Year Number of companies Number of Entries Number of Exits 

2012 4 N/A N/A 

2013 21 18 1 

2014 21 1 1 

2015 25 4 0 

2016 28 6 3 

2017 33 8 3 

2018 36 3 0 

2019 39 3 0 

2020 40 2 1 

2021 42 4 2 

Source: Geoscience Ireland Programme Company Data 

The 42 member companies of Geoscience Ireland in 2021 are listed in Figure 2.2. 

Figure 2.2: Geoscience Ireland Member Companies, July 2021 

 
Source: Geoscience Ireland 
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The services provided by member companies cover three broad areas which are:  

― Engineering, geotechnical, geophysical and geochemical surveying; 

― Drilling, tunnelling, mining and quarrying; and 

― Environmental, water and institutional capacity building. 

State support was key to the success of Geoscience Ireland, with the Geological Survey of Ireland, 
Ireland’s national geoscience research centre, being the main financial sponsor of the Geoscience 
Ireland cluster.16 While this body is more normally engaged in projects in mapping, data acquisition, 
policy support and research, its involvement in developing the Geoscience Ireland cluster was 
instrumental in its success. Geoscience Ireland’s staff as experts in industry and business 
development were able to assist companies and in growing the cluster.  

The vision of Geoscience Ireland as outlined in its 2018 to 2022 strategy is for it to be a: 

“globally recognised and highly respected network of collaborating member companies 
providing expertise in geoscience activities. It is our ambition to facilitate the consolidation 
and growth of like-minded companies in this internationally competitive arena.” 

The three strategic pillars of Geoscience Ireland and their goals are outlined in Table 2.2. These were 
the original three strategic pillars to guide Geoscience Ireland’s development and were reaffirmed in 
the Geoscience Ireland strategy for 2018 to 2022. 

Table 2.2: Three Strategic Pillars of Geoscience Ireland 

Pillar Goal 

Pillar 1: Maintaining the Core Focus on Members’ 
Business Growth 

To continue supporting its Members’ ambitions and 
focus its activities toward end-clients and markets 

Pillar 2: Continued and Expanded 
Internationalisation of Members Business 

To enhance market knowledge and market access 
opportunities. 

Pillar 3: Promoting and Strengthening Geoscience 
Ireland, Growing its Influence and Visibility 

To promote and invest in Ireland as being a centre 
of geoscience excellence and to attract graduates 
and apprentices. 

Source: Geoscience Ireland Strategic Review 2018-2022 

These pillars assist in guiding Geoscience Ireland’s activities and in meeting a number of key 

challenges it perceives to be important both for the geosciences sector and for Ireland more 

generally. These challenges are: 

― Supporting employment creation in science, technology, engineering and mathematics; 

― Strengthening channels to export markets as captured through the “Global Ireland” policy; 

― Diversification of the Irish economy post-Brexit; 

― Winning business from International Financial Institutions (IFIs); and 

 
16 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
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― Delivering balanced growth in Ireland’s regions. It is notable in this case that over half the 

new jobs generated by Geoscience Ireland member companies are outside Dublin.17 

2.2 Governance of Geoscience Ireland 

Geoscience Ireland is governed by a Steering Committee comprising of representatives from the 
Geological Survey Ireland, the DECC, Enterprise Ireland, the Department of Foreign Affairs, the 
Department of Enterprise, Trade and Employment (DETE) and four Geoscience Ireland Member 
Companies.18 As of August 2021, the four companies represented on the board of Geoscience Ireland 
were ARUP, CGD, Nicholas O’Dwyer Consulting Engineers and SLR Consulting. The membership of the 
Geoscience Ireland steering committee as of August 2021 is listed in Table 2.3. 

 

Table 2.3: Membership of the Geoscience Ireland Steering Committee (August 2021) 

Philip Nugent, Assistant Secretary, Department of The Environment, Climate & Communications (Chair) 

Koen Verbruggen, Director, Geological Survey Ireland (Vice-Chair) 

Sean Finlay, Business Development Director, Geoscience Ireland (Secretary) 

Dermot Reidy, Senior Development Advisor, Enterprise Ireland 

Niall Brady, Trade Division, Department of Foreign Affairs 

Thomas Murray, Principal Officer, Department of Enterprise, Trade and Employment 

Richard Crowe, Managing Director, Nicholas O’Dwyer Consulting Engineers 

Deirdre Lewis, Technical Director, SLR Consulting 

Marie Fleming, Associate, Arup 

Paul Doherty, Managing Director, GDG 

Prof Dermot Duff, Trinity College Dublin and the Irish Management Institute 

Source: Geoscience Ireland19 

 

As the DECC regulates geoscience activities concerning petroleum, minerals and mining, via the 
Geoscience Regulation Office (GSRO), it is involved in regulating a number of applicants for licences, 
to whom some Geoscience Ireland member companies act as consultants. This raises potential issues 
concerning the governance of Geoscience Ireland and what is the appropriate status for this business 
cluster. Any such perception of conflict of interest will be addressed by the proposed move of 
Geoscience Ireland to a new structure outside of the DECC as is currently being pursued. 

 

  

 
17 Geoscience Ireland, 2018. “Geoscience Ireland Strategic Review 2018-2022”. 
18 https://www.geoscience.ie/about/governance-management/ 
19 https://www.geoscience.ie/about/governance-management/ 
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2.3 Analysis of Expenditures 

The executive of Geoscience Ireland is made up of a number of contractors who provide assistance 

to Geoscience Ireland members in terms of networking, introductions, tender and market 

intelligence, organising workshops, participation at conferences and exhibitions, producing collateral 

and generally promoting the industry. Other professional services are tendered out and provided by 

three contractors. Considering expenditure, between 2012 and 2021, a total of €2.6 million has been 

invested in the Geoscience Ireland Programme, as can be seen from Figure 2.3. Expenditure increased 

from €19,000 in 2012 to a peak of €473,000 in 2019. Expenditure and activities since have been 

impacted by the COVID-19 pandemic and dropped back to €397,000 in 2020.  

 

Figure 2.3: Geoscience Ireland Programme Expenditure, 2012-2021 

 

Source: Geoscience Ireland Programme Company Data 
Note: Total expenditure from 2014 to 2021 was €2,553,430. 2021 is not a full year figure 

 

Table 2.4 disaggregates the Geoscience Ireland Programme expenditure since 2012 of €2.6 million 

into various categories. 73% of Geoscience Ireland expenditure, or €1.9 million was spent on 

professional services with the next highest expenditure item of memberships/contributions only 

amounting to 9% of total expenditure. Almost €144,000 was spent on conferences, events and 

training, which amounts to 6% of total expenditure, while travel expenses came in at just over 

€133,000, at 5% of total expenditure. In terms of advertising and marketing and IT and the Geoscience 

Ireland website, 4% each of total expenditure was spent on these items. 
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Table 2.4: Disaggregated Expenditure on the Geoscience Ireland Programme 2012-2021 

Category Expenditure (€) Percentage of Total Expenditure 

Professional Services 1,867,768 73% 

Memberships / Contributions 218,633 9% 

Conferences, Events & Training 143,449 6% 

Travel Expenses 133,088 5% 

Advertising & Marketing 97,690 4% 

IT & Website 92,804 4% 

Total 2,553,431 100% 

Source: Geoscience Ireland Programme Finances 

 

Much of the expenditure on professional services is accounted for by fees and expenses paid to a 

number of full-time contractors engaged to run the Geoscience Ireland Programme. There are 

currently services being obtained from two contractors, while there were also services being 

procured from three other companies in the past, whose contract terms ended in February 2019, 

March 2021 and May 2021. These contractors operate under contracts for their services, which are 

awarded by Geoscience Ireland using competitive public procurement procedures. For reasons of 

confidentiality, the companies awarded these contracts are not named. In total, of the €1.8 million 

spent on professional services for the Geoscience Ireland Programme since 2012, the vast majority 

of €1.7 million was spent on fees for these services, while €134,000 was spent on expenses. 

 

 Table 2.5: Disaggregated Expenditure on Geoscience Ireland Programme Professional 
Services, 2012-2021 

Contractor Duration Fees (€) Expenses (€) Total (€) 

A Aug 2012 – Present 653,396 96,430 749,826 

B Dec 2014 – May 2021 414,056 20,537 434,593 

C Feb 2017 – March 2021 336,684 11,844 348,528 

D Mar 2019 – Present 155,216 2,596 157,812 

E Feb 2017 – Feb 2019 135,169 2,205 137,374 

Total  1,694,521 133,612 1,828,133 

Source: Geoscience Ireland Programme Finances 
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Total income from the Geoscience Ireland Programme amounted to €129,000 between 2014 and 

2021 and Figure 2.4 disaggregates this income for each year in that period. Between 2014 and 2019, 

income increased eightfold from €3,600 to just over €32,300 in 2019 but declined during the 

pandemic period. This income relates to membership fees of €1,000 charged to each of the 

Geoscience Ireland member companies. However, membership fees were deferred in 2020 due to 

the COVID-19 pandemic in order to assist companies, hence a large decline in income of 79% on 2019 

was recorded in 2020. Income is received into the Vote under Subhead F5 (Geological Survey of 

Ireland Income) as Appropriations-in-Aid and is not offset against Geoscience Ireland expenditure. 

 

Figure 2.4: Geoscience Ireland Programme Income, 2014-2021 

 

Source: Geoscience Ireland Programme Company Data 
Note: Total income from 2014 to 2021 was €128,946 

 

2.4 Summary of Findings 

❑ Geoscience Ireland is comprised of 42 companies, connecting Irish exports to commercial 
projects and partners in over 80 countries.20 It is overseen by the Geological Survey of 
Ireland/DECC and supported by the Department of Foreign Affairs, Department of Enterprise, 
Trade and Employment and Enterprise Ireland. ‘Geoscience’ or ‘Earth sciences’, supports 
activities such as geotourism and geoheritage, groundwater resources, education and 
research, extractive industries and the minimisation of the economic and social costs of 
natural hazards. The development of the geoscience sector can provide Ireland with long-
term sustainable economic and social opportunities, which are important in a world facing 
the impacts of climate change.  

  

 
20 https://www.geoscience.ie/ 
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❑ Geoscience Ireland was established in 2010 in response to the post-2008 economic recession 
when the geoscience sector was suffering job losses.21 To develop the sector, the Geological 
Survey Ireland, Enterprise Ireland, and a reference group of five geoscience companies, 
joined up to begin Geoscience Ireland. Geoscience Ireland partners with a range of 
stakeholders and academic bodies including the Irish Centre for Research in Applied 
Geosciences (iCRAG), Science Foundation Ireland’s centre for applied geoscience research.22  

❑ The number of companies in Geoscience Ireland has increased from four in 2012 to 42 in 
2021. Services provided by member companies cover engineering; geotechnical, geophysical 
and geochemical surveying; drilling and tunnelling; and environmental, water and 
institutional capacity building. 

❑ Since its inception, Geoscience Ireland has undertaken a number of activities to aid the 
development of the geoscience sector in Ireland and its member companies.  

❑ As part of the project, Indecon has identified the costs and expenditures of the Programme. 
From 2012 to 2021, a total of €2.6 million was invested in Geoscience Ireland, as shown 
below. Expenditure increased from €19,000 in 2012 to peak of €473,000 in 2019. 
Expenditures and activities since have been impacted by the COVID-19 pandemic. 

❑ 73% of Geoscience Ireland expenditure was spent on professional services. Most of this was 
accounted for by fees and expenses paid to a number of full-time contractors engaged to run 
the Geoscience Ireland Programme. Services are currently obtained from three contractors. 

 

 

 

 

 

 
21 https://www.geoscience.ie/about/background/ 
22 https://www.geoscience.ie/about/clustering/ 
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3 Employment and Output Impacts 

3.1 Introduction 

This section considers the economic benefits of Geoscience Ireland. In particular, we examine the 
output/turnover of member companies and the levels of employment supported. We also examine 
the wider economic impacts. 

 

3.2 Output of Geoscience Ireland Member Companies 

The total turnover of Geoscience Ireland member companies and the proportion of this turnover 
obtained from overseas revenue is presented in Table 3.1 below. Between 2012 and 2020, turnover 
increased from €150 million to nearly €1.24 billion, reflecting the increased number of companies in 
the cluster. Overseas revenues amounted to over €400 million in 2020. 

 

Table 3.1: Geoscience Ireland Programme Participant Company Turnover and Overseas 
Revenue, 2012-2020 

Year 
Turnover Total 

(€ Million) 
Overseas Revenue 

(€ Million) 

2012 150 61 

2013 No Data No Data 

2014 252 161 

2015 311 215 

2016 827 298 

2017 925 316 

2018 1,025 366 

2019 1,181 487 

2020 1,238 406 

Source: Geoscience Ireland Programme Company Data 

 

3.3 Impact of Geoscience Ireland on Employment in Member Companies 

In Figure 3.1 the total number of employees in Geoscience Ireland Programme participant companies 
from 2012 to 2021 are displayed. This is correlated with the increase in the number of companies 
involved in the programme shown previously. By the middle of 2021, a total of 4,773 people were 
employed by companies that were participating in the Geoscience Ireland Programme. 
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Figure 3.1: Number of Employees in Geoscience Ireland Programme Companies, 2012-2021 

 

Note: July Figures used 
Source: Geoscience Ireland Programme Company Data  

 

Companies in Geoscience Ireland on average employed 4,577 full-time equivalent employees23 over 
the past three years. An estimated 1,031 additional jobs were created by Geoscience Ireland 
companies in the past five years. These figures are average figures over the last three years and are 
lower than the current figures as some GI member companies are likely to have experienced 
employment growth over this period.  

 

Table 3.2: Annual FTE Employment and Additional Jobs Created in Geoscience Ireland Members 

 FTE employment over the past 3 years Additional jobs created over the past 5 years 

Total 4,577 1,031 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021). Figures include separate Indecon 
estimates for two of the 42 companies. The figures are consistent with data collected annually by GI on activity of 
member companies. The estimates include three companies which lost jobs, and this is reflected in our estimate. 

 

Linked with the job creation and employment impacts is that Geoscience Ireland has provided an 
opportunity for graduate placements in the member companies. This has been facilitated by 
providing a recruitment platform and has provided opportunities for graduate placements. This, 
however, is not seen by companies as the main benefits of the project, although many firms viewed 
this as beneficial. 

  

 
23 The composition of GI member companies changes every year so the figures in Figure 3.1 and Table 3.2 are direclty comparable. Some 

companies that were survyed by Indecon were not GI members in 2019 and 2020.  
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Figure 3.2: Views of Geoscience Ireland Member Companies on the Benefits of Geoscience 
Ireland for Education and Recruitment 

 

Source: Indecon Analysis of survey of Geoscience Ireland Companies (2021) 

 

3.4 Wider Economic Impacts 

Member companies of Geoscience Ireland have significant direct economic impacts, but they also 
have wider impacts due to their expenditures and employment which have knock-on impacts for the 
rest of the economy. Indecon has applied its sectoral input-output model for the Irish economy to 
quantify these wider impacts. In this model, the direct, indirect and induced economic impacts that 
arise through the activities of Geoscience Ireland member companies in the Irish economy, are 
considered. It should, however, be noted that all economic sectors impact on other parts of the 
economy and there is an opportunity cost in the use of all sectoral resources. The following figure 
outlines the connection between these different effects. A further description of these components 
is provided overleaf.  
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Figure 3.3: Wider Economic Impacts of Geoscience Ireland Member Companies on the Irish 

Economy 

 

Source:  Indecon 

 

The overall wider impacts of the member companies of the Geoscience Ireland Programme can be 
described as follows: 

-  Direct impacts – the direct economic output generated by Geoscience Ireland member 
companies in Ireland, through its purchases of goods and services (including labour) from 
the Irish economy in which it operates, and its contribution to GVA and Exchequer (tax 
payments).  Indecon computes/estimates direct economic impacts via data provided by 
industry participants and from Geoscience Ireland. 

-  Indirect impacts – arise through purchases of goods and services inputs by Geoscience 
Ireland member companies from other businesses/sectors in the economy to support their 
activities in Ireland. These purchases generate income for the supplying enterprises, which 
in turn support spending on their own inputs.  Indirect impacts are estimated by applying 
Type I multipliers from Indecon’s sectoral model to the direct revenue, employment, income 
and GVA impacts and subtracting the direct impacts. 

-  Induced impacts – arise through the role of member companies as employers. Wages and 
salaries paid to employees provide incomes used to purchase consumer goods and services 
within the economy. This in turn generates wage income for employees within the industries 
producing these goods and services, who in turn spend their income on other goods and 
services. Induced impacts are estimated by applying Type II multipliers from Indecon’s 
sectoral model to the direct impacts and then subtracting the direct and indirect impacts. 
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Table 3.3 shows the Type I and Type II output, income, employment and Gross Value Added (GVA) 
multipliers for the sectors Indecon has used to estimate the economy-wide impact of Geoscience 
Ireland member companies in Ireland. 

 

Table 3.3: Multipliers Used in Indecon's Analysis 

Sector 
Multiplier 

Type 
Output 

Multiplier 
Income 

Multiplier 
Employment 

Multiplier 
GVA 

Multiplier 

Mining, quarrying and 
extraction 

Type I 1.31 1.17 1.23 1.30 

Type II 1.66 1.40 1.66 1.73 

Manufacture of other 
non-metallic mineral 
products 

Type I 1.56 1.78 1.59 1.80 

Type II 1.77 2.14 1.91 2.25 

Manufacture of basic 
metals 

Type I 1.27 1.32 1.39 1.44 

Type II 1.44 1.58 1.76 1.80 

Scientific research and 
development services 

Type I 1.05 1.07 1.21 1.04 

Type II 1.23 1.29 2.02 1.17 

Construction and 
construction works 

Type I 1.58 1.74 1.59 1.75 

Type II 1.81 2.09 1.88 2.20 

Average of Above 
Sectors 

Type I 1.35 1.42 1.40 1.47 

Type II 1.58 1.70 1.84 1.83 

Source: Indecon 

Note: Figures are rounded to two decimal places. 

 

The next figure presents a summary of the overall impact of Geoscience Ireland member companies. 
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Figure 3.4: Overall Impact of Geoscience Ireland Member Companies – Revenue (€ Million) - 2020 

 

Source: Indecon analysis, based on research among member companies and Geoscience Ireland data 

Indecon’s estimation of the Gross Value Added (GVA) of member companies can be found in the 
following figure. GVA is a representation of the Irish economy GDP contribution of the sector. The 
direct GVA impact in 2020 is estimated to be almost €520 million, based on the revenues of €1.24 
billion. There are additional GVA impacts through the supply network of member companies, as well 
as their role as employers, which lead to an estimated economy-wide GVA of €950 million in 2020. 

Figure 3.5: Overall Impact of Geoscience Ireland Member Companies – GVA (€ Million) - 2020 

 

 
Source: Indecon analysis, based on research among member companies and Geoscience Ireland data 
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Employment 

Indecon has discussed previously the significant role played by member companies as employers, 
with 4,773 employees supported in 2021. The indirect employment supported (1,912) and induced 
employment (2,119) by the direct activities of member companies result in economy-wide 
employment of just over 8,800 FTEs.  

 

Figure 3.6: Overall Impact of Geoscience Ireland Member Companies – Employment (FTEs) - 2021 

 

 
Source: Indecon analysis, based on research among member companies and Geoscience Ireland data 

Indecon has used the average earnings figures below to provide an estimate of the incomes 
supported by the economy-wide employment estimates presented above. 

 

Table 3.4: Average Total Earnings by Economic Sector (2019) 

Sector € 

All NACE economic sectors 48,946 

Professional, scientific and technical activities (M) 55,983 

Industry (B to E) 49,241 

Construction (F) 45,172 

Source: Indecon presentation of CSO data 
Note: Indecon applies the average of earnings in the professional, scientific and technical activities, construction and 
industry sectors to the direct and indirect employment figures as these are most directly related to the member 
companies, whilst the average earnings in all NACE economic sectors are applied to induced employment as this is more 
of an economy-wide impact. 
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Indecon estimates that the 4,773 employees in Geoscience Ireland member companies have a 
combined annual income of almost €239 million, as per the following figure. Then indirect and 
induced employment incomes are considered. Indecon estimates that there are incomes of almost 
€440 million supported throughout the economy by the activities of Geoscience Ireland member 
companies. 

 

 

Figure 3.7: Overall Impact of Geoscience Ireland Member Companies – Employment Incomes  

(€ Million) - 2021 

 

 
Source: Indecon analysis, based on research among member companies and Geoscience Ireland data 

 

3.5 Summary of Findings 

❑ The total turnover of Geoscience Ireland participant companies and the proportion of this 
turnover obtained from overseas revenue was presented. Between 2012 and 2020, turnover 
increased from €150 million to nearly €1.24 billion, reflecting the increased number of 
companies in the cluster. Overseas revenues amounted to over €400 million in 2020. 

❑ Member companies in Geoscience Ireland on average employed 4,577 full-time equivalent 
employees over the past three years. An estimated 1,031 additional jobs were created by 
Geoscience Ireland companies in the past five years.  
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4 Non-Financial Benefits 

4.1 Introduction 

As well as impact of the Geoscience Ireland Programme on quantified financial and employment 
outcomes, a number of wider non-financial benefits have been assessed. These include the areas of 
networking and collaborative bidding and the impact on the profile of members and on brand 
awareness. We have also examined the educational, innovation and R&D impacts. The links with 
government departments and inputs to policy are also identified. 

 

4.2 Networking and Collaborative Bidding 

Geoscience Ireland facilitates and promotes innovation and collaboration among its members 
through networking initiatives such as webinars, meetings, conferences, and workshops.24  
Workshops are run in each quarter of the year and provide a forum where Geoscience Ireland 
members provide updates on projects. Such workshops also provide an opportunity for member 
companies to obtain peer review of their activities. In addition, information on research, 
development and innovation and market access is provided.25 Thematic workshops are also 
organised. While networking and collaborative bidding are important benefits of the business cluster, 
Indecon would highlight the importance that this is undertaken in a manner which complies with 
competition law, and we note the Competition and Consumer Protection Commission has provided 
guidelines on this area in their Consortium Bidding Guide. 

The networking activities allow members to build links with one another and informal contact 
between members can develop as these relationships grow, further strengthening these links. 
Member companies can also benchmark themselves to one another to drive competitiveness. 
Geoscience Ireland facilitates the sharing of sector-specific information among member companies 
to enhance knowledge transfer and also cross-fertilises business, technical ideas and innovation 
among members throughout Ireland.26 Geoscience Ireland runs workshops that provide SMEs with 
supports concerning network forming, collaboration with other member companies, economic 
development programmes, leadership and management training, marketing and branding, R&D and 
innovation supports. It regularly invites large Tier-One contracting and consultancy firms to present 
at its workshops giving SMEs access to information concerning supply chains and project focus. 
Geoscience Ireland also inducts new members to the cluster and acts as a “listening service” for 
companies when needed. 

Geoscience Ireland engages in proactive tender screening for members through a specially developed 
app and an online procurement hub.27 The procurement hub is a database of capabilities and 
contacts, suppliers, job postings and information on new technologies and innovation. There are 12-
15 web portals tracked, including for public authorities, international financial institutions, the private 
sector, sectors and countries.28 Members are notified of tendering opportunities and informative 
support and technical expertise is provided to members in order to assist them in bidding and where 

 
24 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
25 Geoscience Ireland CMT presentation on 28/06/2019 in Cornwall by Andrew Gaynor, Business Development Manager. 
26 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
27 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
28 Geoscience Ireland CMT presentation on 28/06/2019 in Cornwall by Andrew Gaynor, Business Development Manager. 
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possible assist them in joint bids.29  This maximises the chances of bids being won and assists in 
collaborative contract delivery. Geoscience Ireland also proactively engages with members be it via 
project-based communications (individual tenders, or participation at in-market missions or 
conventions) or weekly market alerts. 

Collaboration between Geoscience Ireland members is at the centre of the projects they participate 
in. The Geoscience Ireland Collaboration Barometer outlines three ingredients for the success of 
projects, namely clarity, capability and motivation. These are outlined in Figure 4.1. Geoscience 
Ireland members collaborate with one another on projects to build critical mass and to provide 
services to overseas clients.  

Figure 4.1: Elements of Successful Geoscience Ireland Collaborative Projects 

 

Source: Geoscience Ireland Collaboration Barometer 

Collaboration between cluster member companies enables them to share knowledge and specialist 
advice with one another, which in turn drives their ability to expand both domestically and 
internationally.30 As demonstrated previously, enabling its members to network with one another to 
encourage the development of partnerships between firms is among the key activities of Geoscience 
Ireland. These networking opportunities enable firms to jointly tender for contracts both nationally 
and internationally. Geoscience Ireland staff also provide advice to firms concerning how best to 
tender for projects in order to maximise their chances of winning. Geoscience Ireland also sends alerts 
to member companies concerning potential tendering opportunities. An average of 10 tenders per 
week have been alerted to Geoscience Ireland members since 2013, which equates to a total of 4,250 
tenders.31  

Table 4.1 overleaf provides examples of collaborative bids by Geoscience Ireland members from 2012 
to 2021. These bids range from a biogas plant in the UK to Gabon Airport, which illustrates the diverse 
range of projects Geoscience Ireland members are involved in. It can also be observed that a range 
of clients are served, across the public and private sectors. 

  

 
29 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
30 Osarenkhoe, A. and Fjellström, D., 2017. Clusters’ vital role in promoting international competitive advantage-towards an explanatory 
model of regional growth. Investigaciones Regionales-Journal of Regional Research, (39), pp.175-194. 
31 Consultation with Geoscience Ireland 
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Table 4.1: Examples of Collaborative Bids by Geoscience Ireland Members, 2012-2021 

Geoscience Ireland 
Member Companies Project Location Client 

Apex Geoservices & 
Nicholas O’Dwyer (NOD) 45km Pipeline Malawi Public Authority 

SLR (Ireland) & Verde 
Environmental Nigerian ESA Nigeria 

International Financial 
Institution 

Apex & SLR Geothermal Kenya Private Sector 

PW Mining International 
(PWMI) & FLI Group Tailings Pond Burkina Faso Private Sector 

TOBIN Consulting & FLI Biogas Plant UK Private Sector 

BRG & Apex Mine Project UK Private Sector 

Priority Geotechnical (PGL) 
& GDG Geosolutions Scotland Motorway UK Public Authority 

BRG & Apex Tunnel Norway Public Authority 

GDG & BRG Mine Project Morocco Private Sector 

SLR & NOD Capacity Building (Mining) Tanzania 
International Financial 
Institution 

PWMIL & NOD Gabon Airport Gabon Private Sector 

SLR & Lisheen Technical 
and Mining Services Capacity Building Mozambique 

International Financial 
Institution 

PW Nigeria & Verde Remediation Project Nigeria Private Sector 

AWN Consulting & 
Meehan Drilling (MDL) R Remediation Project Ireland Private Sector 

IE Consulting & MDL Water Supply Ireland Private Sector 

BRG & PDL Motorway Ireland Public Authority 

Irish Drilling (IDL) & TOBIN Corrib Route Investigation Ireland Private Sector 

PWMIL and QME Underground Development Burkina Faso Private Sector 

PWMIL & QME 2 no Underground Mining Burkina Faso Private Sector 

FT&IE Flood Risk Ireland LA 

NODCE&IE Water Project  Kenya IFI 

SLR&LTMS Mining Regulations Mozambique IFI 

LTMS&GDG Mine Inspection Northern Ireland NI government 

GDG-ERM Offshore Engineering UK Public Authority 

GDG-APEX Offshore Engineering Ireland Private Sector 

Mincon-GDG Offshore Engineering Ireland Research Project 

ARUP-Roadstone Bridge Ireland Public Authority 

ARUP-Roadstone Airport Control Tower Ireland Public Authority 

BRG-Golder Due Diligence for Mining Ireland and NI Private Sector 

BRG-Priority EA of Drilling Additives UK Private Sector 

BRG-APEX Surveying Ireland Private Sector 

Source: Geoscience Ireland Strategic Review 2018-2022 and Geoscience Ireland Steering Committee Agenda Items. 
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The following chart indicates that participating companies judged that there were significant benefits 

from networking and collaborative bidding. These included contacts through Geoscience Ireland’s 

network and access to national and international business networks. Benefits were also seen in the 

identification of market access opportunity and in identification of commercial tenders in target 

markets.  

 

Figure 4.2: Views of Geoscience Ireland Member Companies on the Benefits of Geoscience 
Ireland for Networking and Collaborative Bidding 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

 

In the next table, we outline some views of companies on the benefits of networking and 
collaborative bidding. 
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Table 4.2: Views of Companies on the Benefits of Networking and Collaborative Bidding 

“Excellent networking, awareness of international and national tenders, access to new clients, summary of conferences 
and hot topics, potential to collaborate with other companies.” 

“Networking and Geodriller.” 

“Networking contacts and availability of technical expertise.” 

“Geoscience Ireland is a good forum for networking, providing a platform for members to showcase experience and share 
learnings.” 

“Great network and support, invaluable tendering information.” 

“Provides a platform for collaboration & networking.” 

“Geoscience Ireland is the perfect network …... The members tend to work in the same industries as Rubicon so there is 
significant cross over and opportunities for collaboration both within Ireland and internationally. Geoscience Ireland is an 
exceptional platform for building relationships, identifying potential opportunities and exploring new markets. The 
knowledge within the organisation is unrivalled in my experience. The culture within the Geoscience Ireland team is one 
of positivity and constant support.” 

“Being a member of Geoscience Ireland makes our company member-strong national and international network of 
companies working in a critical industry. We have gained valuable experience, contacts and won work thanks to the help 
and support from Geoscience Ireland and its other members.” 

“The main strengths of Geoscience Ireland is the networking opportunities, opportunities to collaborate (particularly in 
niche or specialist areas) along with the profile-raising of the geoscience sector.” 

“Geoscience Ireland provides a good platform for companies working in this area to expand abroad.” 

“Very strong connections and contacts, especially in the new Middle East market where ……. organised very beneficial 
networking breakfasts and meetings.” 

“Excellent networking opportunity. Good range of professional firms. quarterly meetings very useful. Information updates 
and networking opps also very useful.” 

“Information, updates, and participation on international events. Company networking within the GUI group.” 

“Good Tendering hub, Excellent weekly updates, excellent webinars. good networking opportunities.” 

“Networking - supporting meetings (formal and informal) with other members of the GeoScience community and 
understanding the nature of their services and their challenges. the company updates are very useful. introductions to 
Ent Ireland clusters and similar networks. The quarterly/regular seminars and opportunities for open in-person 
discussion.” 

“Networking opportunities. Keeping members informed of potential markets.” 

“Focussed group, good networking, complementary skills in the group.” 

“Networking with other members and current clients/future clients, increased exposure for company brand, job portal, 
learnings and BD from the workshops.” 

“Geoscience Ireland provides a fantastic networking opportunity to develop and establish relationships with companies 
working within the geoscience sphere. It also facilitates synergies between companies to develop partnering opportunities 
using specific, individual expertise to generate a competitive overarching package allowing for tendering of larger, more 
complex jobs.” 

“The staff at Geoscience Ireland. Networking and facilitating introductions. Bringing together industry key players and 
promoting collaboration.” 

“Networking and training opportunities.”  

“Thus far we have found it to be a very useful platform to monitor ongoing developments and opportunities across the 
geosciences sector. It also allows for a bit more collaboration between companies.” 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 
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4.3 Impact on Profile of Measures and Brand Awareness 

One of the potential benefits of Geoscience Ireland membership is the impact on raising the profile 
of member organisations internationally. Geoscience Ireland has the potential to impact on branding 
and to capitalise on increased brand awareness. One way in which Geoscience Ireland has enhanced 
awareness of the Geoscience Ireland Programme is through online engagement. Table 4.3 shows that 
there was a cumulative total of just over 50,000 new users of the Geoscience Ireland website between 
2012 and 2020. 

Table 4.3: Geoscience Ireland Website Statistics 2012-2021 

Year Page Views New Users 

2012 3,420 373 

2013 11,217 3,208 

2014 16,504 4,969 

2015 18,621 6,507 

2016 20,610 7,055 

2017 24,857 8,406 

2018 22,005 8,289 

2019 24,285 9,201 

2020 9,346 2,176 

Total 150,865 50,184 

Source: Geoscience Ireland Website Statistics 

Geoscience Ireland also enhances the profile of members through social media. In Table 4.4, statistics 
concerning Geoscience Ireland’s social media engagement on LinkedIn and Twitter are presented. In 
2020, Geoscience Ireland had a total of over 1,500 followers on LinkedIn, and a total of almost 1,200 
followers on Twitter. In 2020 there was a large increase in the number of followers of Geoscience 
Ireland on LinkedIn, of 532, while the largest increases in followers on Twitter were in 2017 and 2018. 

Table 4.4: Geoscience Ireland Social Media Engagement Statistics 2012-2021 

Year 

LinkedIn 

  

Twitter 

 

  
New 

Followers 
Total 

Followers 
Posts 

New 
Followers 

Total 
Followers  

Profile 
Visits  

Tweet 
Impressions 

2012 No Data   No Data No Data   

2013 40 40  No Data No Data   

2014 71 111  No Data No Data  8,648 

2015 101 212  No Data No Data  25,598 

2016 112 324  140 140  92,857 

2017 172 496  316 546  142,086 

2018 147 643  385 841  200,756 

2019 352 995  213 1,054  117,008 

2020 532 1,527 161 144 1,198 1,052 93,669 

Source: Geoscience Ireland Social Media Engagement Statistics 
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Geoscience Ireland actively promotes the interests of its member companies at trade fairs, 
exhibitions, conferences and government forums.32 This includes promotion in other countries with 
one example being Geoscience Ireland’s presence as part of “Team Ireland” at the annual Convention 
and Trade Show of the Prospectors and Developers Association of Canada.33 Geoscience Ireland is 
also involved in making privileged introductions to foreign Government departments and agencies.34 
Geoscience Ireland has successfully used its cluster as a mechanism for promoting the activities of its 
members. This is evidenced by Geoscience Ireland’s achievement in the “Cluster Management 
Excellence Label BRONZE – Striving for Cluster Excellence” award, which is a useful promotional tool 
to demonstrate to European and international partners’ commitment to cluster projects and for 
increasing investment into the Geoscience Ireland cluster. The presence of Geoscience Ireland in 
Europe, North America, Africa and the Middle East is also essential for promotion aspects of 
geoscience innovation, its supply chain and the government support which underpins the sector. 
Articles in the Sunday Business Post, Sunday Independent, Engineers Journal, CIF, Mine Review Africa 
have been published to raise awareness of the cluster and promote it.35 Domestically, Geoscience 
Ireland informs the public and press of pertinent issues and advancing the cause of the cluster. 
Geoscience Ireland also provides a level of implicit endorsement for its member companies. 

Geoscience Ireland is seen to have positive benefits for the profile of its member companies. 
Member companies believed that Geoscience Ireland had a significant impact on raising the 
profile of Geoscience Ireland members nationally and internationally. This is important 
considering that Geoscience Ireland members operate in countries worldwide in regions such as 
Sub-Saharan Africa, the Middle East and the Balkans. 

Figure 4.3: Geoscience Ireland Member Companies’ Views on the Significance of Geoscience 
Ireland in Enabling Access to Markets and in Raising the Profile of Geoscience Ireland Member 

Companies Nationally and Internationally 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

 
32 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
33 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
34 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
35 Geoscience Ireland CMT presentation on 28/06/2019 in Cornwall by Andrew Gaynor, Business Development Manager. 
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In the table below we outline some views of member companies on the benefits of the profile of 
members and brand awareness. 

Table 4.5: Views of Member Companies on the Benefits of the Profile of Members and 
Brand Awareness 

“Geoscience Ireland has a significant role in the raising of awareness of geoscience and its positive impacts 
on society. Geoscience Ireland is led by a strong team that are excellent communicators and great 
ambassadors for the sector on a national and international stage.” 

“Gives a quality assurance to our customers.” 

“The members of Geoscience Ireland are well connected both in private industry and public sectors, this forms 
a strong platform for a company looking to expand or develop a market.” 

“Promotion of its member companies.” 

“Great for contacts development and market access.” 

“Opportunities for meeting with fellow members, informative and relevant workshop topics.” 

“Essential. Respected brand, able to engage at a high level, ability to disseminate information so has all 
members feel important.” 

“Introductions to other geoscience companies Access to new opportunities not normally accessible.” 

“IMI partnership International marketing/brand Ireland promotion Collaboration among Geoscience Ireland 
member companies to win tenders.” 

“Furthermore, it has raised our awareness of member companies who hitherto we were not fully au fait with, 
and shall allow for potential future collaboration.” 

 

4.4 Education, Innovation and R&D Impacts 

Geoscience Ireland has contributed to the educational development and technical expertise of 
member companies and has created links with third-level R&D including with the iCRAG and with 
other higher educational institutions. Previous analysis undertaken by Indecon for the Department 
of Enterprise, Trade and Employment has highlighted economy-wide benefits of R&D. In the case of 
the iCRAG and other researchers, many project proposals particularly at EU level require 
collaboration between private sector/industrial and academic partners. Geoscience Ireland provides 
a "ready pool" of potential industrial partners, which Irish research institutions can collaborate with 
to enable them to access dedicated EU funding support and to progress innovation in companies and 
in the wider geoscience sector. 

While it is not suggested that the Geoscience Programme is primarily an R&D focused initiative, there 
is the potential for the collaboration between firms in the clusters and the links with third-level 
institutions to support R&D and technical development within the sector is important. The 
development of educational programmes with the Higher Education Authority at third level has the 
potential to enable Geoscience Ireland to access R&D and skills and to enhance talent development 
in the geoscience sector in Ireland. Recently, a geodrilling course was developed and launched in 
Carlow Institute of Technology, the first of its kind in Ireland. The development of such programmes 
assists in enhancing skills and knowledge in the Irish geoscience sector.36 Geodrilling is the use of drill 
rigs for subsurface investigation and is important in mining, mineral exploration, quarrying, 
groundwater research and abstraction, geothermal energy development, site investigation for 

 
36 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
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housing and infrastructure projects and directional drilling for utilities.37 The practical benefits of links 
with the educational sector are demonstrated by the apprenticeship course developed by Geoscience 
Ireland in conjunction with the Irish Mining and Quarrying Society and Carlow Institute of Technology 
which included a steering committee drawn from industry, trade unions, Geoscience Ireland, 
Geological Survey Ireland, Irish Water, the National Federation of Group Water Schemes, IMQS and 
the Institute of Technology Carlow's Engineering Faculty.38 The apprenticeship programme lasts two 
years with trainees working with employers for 41 weeks per year and attending classes four days a 
week for 11 weeks per year. Apprentices are paid while doing the course and it is open to existing 
drillers as well as school leavers who aim to join the geodrilling profession. The course was launched 
in October 2019 with the inaugural apprenticeship class of 16 trainees commencing January 2020. 

Geoscience Ireland has also participated in DCU/EI sponsored training programme, “Management For 
Growth” in 2016/17, which involved collaboration with the Irish Management Institute and the 
Construction Industry Federation to deliver the ‘IMI Leadership Development Programme for 
Construction, Engineering and Geoscience’ course focusing on fostering leadership and performance 
in technological companies in 2018. Through these educational and training activities for members, 
Geoscience Ireland has raised professional standards in the geoscience sector in Ireland. This 
educational development has also contributed to enhancing the increased human capital in the 
geoscience sector in Ireland. This is likely to facilitate skills and also offers the potential for the 
development of R&D among some firms working with higher education institutions. 

It also must be noted that Geoscience Ireland workshops have made its members aware of the 
Geological Survey of Ireland’s research programme. Geoscience Ireland members are a vital 
stakeholder group for the Geological Survey of Ireland, Ireland’s national geoscience research centre, 
as they can highlight data needs and research interests. This was evident in a dedicated R&D 
Geoscience Ireland Members’ Workshop, where members highlighted their innovations and research 
interests and both the Geological Survey of Ireland and the iCRAG outlined their ongoing research 
activities. This initiative brought mutual benefit to researchers and member companies in that it 
allowed for the sharing of views and perspectives concerning R&D in the geoscience sector and 
helped to focus attention on new research and data needs. 

Indecon’s previous analysis39 noted that R&D externalities are recognised by most economists as 
RD&I expenditures play a key role in determining the differences in productivity across firms and the 
evolution of firm-level productivity over time (Doraszelsk et al, 2013). Firm-level competitiveness 
promotes RD&I and technological development, leading to further productivity and profitability. The 
resultant increased effectiveness of RD&I investment, together with a higher propensity to invest in 
RD&I, allows for enhanced competitiveness of these firms (Mathieu and van Pottelsberghe de la 
Potterie, 2010). 

Many of the gains from RD&I are thought to be external to the firm. As well as enhancing individual 
firm performance. Knowledge spillovers are important aspect of agglomeration economies (Bottazzi 
and Peri, 2003). Evidence suggests that RD&I activities of one firm appear to have a positive influence 
on the productivity of RD&I by other firms. The existence of these knowledge spillovers can depend 
on the type of knowledge and activity that are being performed. For instance, research in Europe has 
estimated the spatial scope of knowledge spillovers to be around 250-300 km (Bottazzi and Peri, 
2003).  

 
37 https://www.geoscience.ie/geo-drilling-apprenticeship-sunday-business-post-interview-23rd-august-2020/ 
38 It must be noted that the HSA has been added to the steering group 
39 The material in this section is based on Indecon’s previous report for the Department of Enterprise, Trade and Employment 
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The US Nobel Prize winning economist, Kenneth Arrow, in looking at the issue of knowledge and the 
RD&I in the Irish economy pointed out that many scholars believe the differences in economic 
performance can be attributed to variation in technological knowledge (Arrow, 1997). He also pointed 
out that if one country has some knowledge, it can pass to another without the first country losing it 
and in a world where many countries are engaged in science and technological development, a small 
country such as Ireland could argue that it can draw on scientific knowledge and development 
elsewhere. However, Arrow noted that “knowledge developed elsewhere is not made useful to Ireland 
automatically” and “It is necessary to have what development economists called ‘absorptive 
capacity’.”40 Geoscience Irelnad has the potential to assist firms to absorb R&D as well as to co-
operate with R&D in the higher education sector.  

Research investigating the UK’s relatively low ratio of business RD&I to GDP suggests this was due in 
part to the inability of some firms to manage RD&I to generate value. It also suggests that in high-
tech sectors were judged to be far ahead in terms of the impact on productivity of their RD&I 
investments.41 Different firms in the same sector may exhibit large differences in the extent to which 
they can absorb RD&I and the extent to which they invest in RD&I. These differences can be thought 
to be ‘intrinsic’ to the firm. Becker and Hall (2013) has highlighted the intrinsic determinants of 
private-sector RD&I expenditures. Numerous studies which have empirically examined both private 
and social rates of return to RD&I suggest that the social rate of return is substantially higher than 
the private rate of return. Hill, Mairesse, and Mohnen (2009) examined econometric and other 
research measuring both economic and private returns to R&D, and covering 50 years of economic 
research. The table below reports on a number of the studies which estimate the private and social 
returns to R&D.  

Table 4.6: Sample of Recent Papers Estimating Rate of Return on R&D Investment   

Private Rate of Return Estimate on R&D 

Study Sample Estimated Return 

Bernstein and Nadiri (1990) US, 35 firms  9% to 20% 

Mohnen-Lepine (1991) 
Canada, 12 manufacturing industries 
1975, 77, 79, 81-83 

5% to 275% 

Mohnen-Nadiri-Prucha (1986) 1965-77 
11% (US) 
15% (Japan) 
13% (Germany) 

Bernstein-Mohnen (1998) 11 industries 
44% (US) 
47% (Japan) 

Mohnen (1992) OECD 5 countries 6% to 9% 

Nadiri-Kim (1996) 7 countries 14% to 16% 

Social Rate of Return Estimate on R&D 

Mansfield et al. (1977) 17 industrial innovations 
Median social ROR: 56% 
Median private ROR: 25% 

Tewksbury et al. (1980) 20 innovations 
Median social ROR: 99% 
Median private ROR: 27% 

Mohnen (1990) Canadian manufacturing 29% 

Mohnen (1992) OECD 5 countries 4% to 18% 

Coe-Helpman (1995) 22 countries 32% 

Source: Hill, Mairesse, and Mohnen (2009) 

 
40 Arrow, K. J., (Stanford University), Economic Growth Policy for a Small Country, in International Perspectives on the Irish Economy, Ed., 

Gray, A. W., 1997, ISBN 0953131807 
41 Potters, L., Ortega-Argilés, R. And Vivarelli, M. (2008). R&D and Productivity. IZA DP No. 3338. Available at: 

http://ftp.iza.org/dp3338.pdf 
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Another facet of potential relevance to the Geoscience Programme is whether firms benefit from 
exposure to inputs and other forms of spillovers from international exporting firms. This could be 
enhanced by collaborative bidding which is part of Geoscience Ireland clusters and by the benefits of 
links wither international customers. Kneller (2007) points to the existing research on the subject, 
stating, “In this literature, a number of studies report case study evidence that domestic firms receive 
technical information from overseas customers or suppliers which improves product quality.”42 To 
the extent to which such interactions are supported by Geoscience Ireland, this may result in spillover 
benefits arising from the internationalisation and co-operation of firms with the Programme. 

The following chart indicates that firms within the clusters felt that there were benefits arising from 

Geoscience Ireland links with third-level institutions and that Geoscience Ireland has made a positive 

contribution to the educational development and technical expertise of member companies. 

Figure 4.4: Views of Geoscience Ireland Member Companies on the Education and Innovative 
Research Benefits of Geoscience Ireland 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

It was also judged that the Programme has helped companies keep up to date with the latest 
developments in geoscience-related sectors and participate in useful conferences and events in 
target markets. The benefits were also seen in gaining access to useful research, development and 
innovation agencies and institutions. 

 

 

 

 
42 Op. Cit. Page 374. 
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Figure 4.5: Views of Geoscience Ireland Member Companies on the Benefits of Geoscience 
Ireland for Education and Research 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

Another way in which Geoscience Ireland has successfully fostered innovation among its members is 
through forging links with other clusters. As part of its activities in assisting its members to access and 
adapt to new business opportunities in the area of climate action, in 2018 Geoscience Ireland entered 
into partnership with Pole AVENIA (the French geoscience cluster) and six other European geoscience 
clusters in the first phase of the ‘GeoEnergy for the 21st Century’ or Geo-Energy Europe project. This 
project is intended to assist in the creation of a transnational cluster for the development European 
geo-energy companies, which operate in areas such as geothermal energy. A second Geoscience 
Ireland led COSME Geo-Energy programme commenced in 2020, bringing together nine geothermal-
energy-focused business development clusters, from eight European countries.43 Geo-Energy Europe 
currently represents over 600 members, including over 300 SMEs from 23 different EU member 
states.44 These companies cover the entire geothermal energy value chain. Geo-Energy Europe is a 
meta-cluster development which enables Geoscience Ireland members to expand into the area of 
geothermal energy in new and established geothermal markets. This is an example of how 
Geoscience Ireland has fostered links with other clusters in order to leverage additional funding and 
provide new opportunities to its members. 

 

4.5 Links with Government Departments and Inputs to Policy 

Geoscience Ireland membership has facilitated links between members companies with government 
departments and agencies both in Ireland and internationally. The Department of Foreign Affairs has, 
for example, used its embassy and consulate network and representatives in International Financial 
Institutions, such as the World Bank, European Investment Bank, European Bank for Reconstruction 
and Development and Asian Development Bank, to provide support to the cluster.45 This enables 
Geoscience Ireland to use the Team Ireland’ approach in promoting the export of geoscience services 

 
43 Irish-led EU Geothermal Energy project to enable SMEs build capacity to work on geothermal projects. https://www.gov.ie/en/press-
release/acb2f-irish-led-eu-geothermal-energy-project-to-enable-smes-build-capacity-to-work-on-geothermal-projects/ 
44 Geo-Energy Europe: About. https://www.geoenergyeurope.com/ 
45 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
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and expertise to markets overseas. Geoscience Ireland participates in Market Study Visits and Trade 
Missions, in places such as the Middle East, Canada, the UK, Turkey, Australia and West Africa, 
delivered in collaboration with Enterprise Ireland and the Department of Foreign Affairs, which 
include networking events to enable member companies to build relationships with international 
customers. Among the trade missions undertake to promote infrastructure were a 2018 trade mission 
to Ethiopia and Kenya and a 2015 trade mission to Nigeria and Ghana. The locations of Team Ireland 
networks and Geoscience Ireland projects across the world are displayed in Figure 4.6. This and 
Geoscience Ireland’s continued activities in forging bonds with organisations internationally aligns 
with the Government’s ‘Global Ireland 2025’ Policy. This has benefits for companies in opening up 
market opportunities but has also a potential benefit for policymakers in accessing up to date 
evidence on the sector. Domestically, Geoscience Ireland has been able to align its approach with 
Ireland’s overarching industrial, economic and enterprise policy, such as the inclusion of Geoscience 
Ireland in the Action Plan for Jobs 2018, through its links with other government departments. 

 

Figure 4.6: Team Ireland Locations 

 
Source: Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and 
Maintaining a Business Cluster”. Geological Survey of Ireland Report. 

The views of companies indicate that Geoscience Ireland has had some impact on policymaking and 
has facilitated access to other state and semi-state agencies. 
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Figure 4.7: Views of Geoscience Ireland Member Companies on the Benefits of Geoscience 
Ireland for Government and Policy 

 

Source: Indecon Analysis of Survey of Geoscience Ireland Companies (2021) 

 

In the table below we outline views of member companies on the benefits of links with government 
departments and inputs to policy. 

 

Table 4.7: Views of Member Companies on the Benefits of Links with Government 
Departments and Inputs to Policy 

“Geoscience Ireland is an industry body that ……… represents the Geoscience sector at government, national and 
international level.” 

“Participation of Geological Survey of Ireland as a cluster member - Direct involvement of the Government Department 
responsible for Geological Survey of Ireland This is an essential critical success factor. - Wide network in the cluster - Focus 
on international business - Experience by contact with other European clusters.” 

“Governmental and international collaborations.” 

“Governmental and international collaborations.” 

“Connection with GSI and other institutes future ability to connect with international firms tendering in the EU etc.” 

“Geoscience Ireland does provide a voice for the sector at a national policy level.” 
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4.6 Summary of Findings 

❑ As well as impact of the Geoscience Ireland Programme on quantified financial and 
employment outcomes, a number of wider non-financial benefits have been assessed. These 
include the areas of networking and collaborative bidding, and the impact on profile of 
members and on brand awareness. We have also examined the educational, innovation and 
R&D impacts. The links with government departments and inputs to policy are also identified. 

❑ Geoscience Ireland facilitates and promotes innovation and collaboration among its 
members through networking initiatives such as webinars, meetings, conferences and 
workshops. Workshops are run in each quarter of the year and provide a forum where 
Geoscience Ireland members provide updates on projects. Such workshops also provide an 
opportunity for member companies to obtain peer review of their activities. In addition, 
information on research, development and innovation and market access is provided. 
Thematic workshops are also organised. While networking and collaborative bidding are 
important benefits of the business cluster, Indecon would highlight the importance that this 
is undertaken in a manner that complies with competition law and we note the Competition 
and Consumer Protection Commission has provided guidelines on this area in their 
Consortium Bidding Guide. Participating companies judged that there were significant 
benefits from networking and collaborative bidding. These included contacts through 
Geoscience Ireland’s network and access to national and international business networks. 
Benefits were also seen in the identification of market access opportunity and in 
identification of commercial tenders in target markets.  

❑ One of the potential benefits of Geoscience Ireland membership is the impact on raising the 
profile of member organisations internationally. Geoscience Ireland has the potential to 
impact on branding and to capitalise on increased brand awareness. One way in which 
Geoscience Ireland has enhanced awareness of the Geoscience Ireland Programme is through 
online engagement.  

❑ Geoscience Ireland is seen to have positive benefits for the profile of its member companies. 
Member companies believed that Geoscience Ireland had a significant impact on raising the 
profile of Geoscience Ireland members nationally and internationally. This is important 
considering that Geoscience Ireland members operate worldwide in regions such as Sub-
Saharan Africa, the Middle East and the Balkans. 

❑ Geoscience Ireland has contributed to the educational development and technical expertise 
of member companies and has created links with third-level R&D including with Irish Centre 
for Research in Applied Geoscience and with other higher educational institutions. Many 
project proposals particularly at EU level require collaboration between private 
sector/industrial and academic partners and Geoscience Ireland provides a "ready pool" of 
potential industrial partners, which Irish research institutions can collaborate with to enable 
them to access such funding. Previous analysis undertaken by Indecon for the Department of 
Enterprise, Trade and Employment has highlighted the wider economy-wide benefits of R&D. 
While it is not suggested that the Geoscience Programme is primarily an R&D focused 
initiative, there is the potential for the collaboration between firms in the clusters and the 
links with third-level institutions to support R&D and technical development within the sector 
is important. The development of educational programmes with the Higher Education 
Authority at third level has the potential to enable Geoscience Ireland to access R&D and 
skills and to enhance talent development in the geoscience sector in Ireland. Recently, a 
geodrilling course was developed and launched in Carlow Institute of Technology, the first of 
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its kind in Ireland. The development of such programmes assists in enhancing skills and 
knowledge in the Irish geoscience sector. The practical benefits of links with the educational 
sector are demonstrated by the apprenticeship course developed by Geoscience Ireland in 
conjunction with the Irish Mining and Quarrying Society and Carlow Institute of Technology. 

❑ Geoscience Ireland workshops have made its members aware of the Geological Survey of 
Ireland’s research programme and have helped members to highlight their data needs and 
research interest to iCRAG and the Geological Survey of Ireland. This allows for the sharing of 
views and perspectives concerning R&D in the geoscience sector and helps to focus attention 
on new research and data needs. 

❑ The US Nobel Prize winning economist, Kenneth Arrow, in looking at the issue of knowledge 
and the RD&I in the Irish economy pointed out that many scholars believe the differences in 
economic performance can be attributed to variation in technological knowledge (Arrow, 
1997). He also pointed out that if one country has some knowledge, it can pass to another 
without the first country losing it and in a world where many countries are engaged in science 
and technological development, a small country such as Ireland could argue that it can draw 
on scientific knowledge and development elsewhere. However, Arrow noted that 
“knowledge developed elsewhere is not made useful to Ireland automatically” and “It is 
necessary to have what development economists called ‘absorptive capacity’.” Geoscience 
Ireland has the potential to assist firms to absorb R&D as well as to co-operate with R&D in 
the higher education sector. Geoscience Ireland Members felt that there were benefits 
arising from its links with third-level institutions and that Geoscience Ireland has made a 
positive contribution to the educational development and technical expertise of member 
companies. 

❑ Geoscience Ireland has successfully fostered innovation among its members through forging 
links with other clusters, with a major example of this being the Geo-Energy Europe project. 
This transnational cluster brings together firms in the area of geothermal energy across 23 
different EU member states and is enabling Geoscience Ireland members to expand into the 
area of geothermal energy in new and established geothermal markets. 

❑ Geoscience Ireland membership has facilitated links between member companies with 
government departments and agencies both in Ireland and internationally. The Department 
of Foreign Affairs has, for example, used its embassy and consulate network and 
representatives in International Financial Institutions, such as the World Bank, European 
Investment Bank, European Bank for Reconstruction and Development and Asian 
Development Bank, to provide support to the cluster. This enables Geoscience Ireland to use 
the Team Ireland’ approach in promoting the export of geoscience services and expertise to 
markets overseas. Geoscience Ireland participates in Market Study Visits and Trade Missions, 
in places such as the Middle East, Canada, the UK, Turkey, Australia and West Africa, 
delivered in collaboration with Enterprise Ireland and the Department of Foreign Affairs, 
which include networking events to enable member companies to build relationships with 
international customers. This has benefits for companies in opening up market opportunities 
but has also a potential benefit for policymakers in accessing up to date evidence on the 
sector. Domestically, Geoscience Ireland has been able to align its approach with Ireland’s 
overarching industrial, economic and enterprise policy, such as the inclusion of Geoscience 
Ireland in the Action Plan for Jobs 2018, through its links with other government 
departments. The views of companies indicate that Geoscience Ireland has had some impact 
on policymaking and has facilitated access to other state and semi-state agencies. 
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5 Key Conclusions and Areas for Possible Development 

5.1 Introduction 

In this sub-section, Indecon’s key conclusions are presented. Additionally, some suggestions for 
improvement and development are outlined for consideration.  

 

5.2 Key Conclusions 

A summary of the key conclusions of Indecon’s independent review is presented in the table below. 

 

Table 5.1: Summary of Key Conclusions 

1. Geoscience Ireland is a successful example of an innovative Business Cluster. 

2. Employment in participating companies has expanded significantly in recent years. 

3. The Cluster has resulted in significant non-financial benefits for member companies. 

4. Between 2012 and 2021 total expenditure of €2.55 million has been allocated to the Geoscience 
Business Cluster. 

5. The economic contribution of the Geoscience Cluster is reflected in annual turnover of €1.24 
billion of participating companies and this has had wider economic impacts. 

6. In the past 5 years, an estimated 1,031 additional jobs were created by these Geoscience Ireland 
companies.  

Source: Indecon  

 

1. Geoscience Ireland is a Successful Example of an Innovative Business Cluster 

The Geoscience Ireland Programme is an example of a successful business cluster based on 
collaboration between firms in a related area. The Department of Environment, Climate and 
Communications and Geological Survey of Ireland, with support from other departments, played an 
important role in the establishment of this innovative project. The importance of such clusters has 
been recognised in Enterprise 2025 and Future Jobs Ireland, and such collaboration and clustering is 
designed to support enterprise competitiveness, internationalisation and productivity to secure 
sustainable jobs and growth. Clustering is a strategic focus for both Enterprise Ireland and IDA Ireland, 
as a mechanism to strengthen enterprise linkages and spillovers. The Geoscience Ireland cluster is 
consistent with the European Commission’s definition of clusters which is: "groups of specialised 
enterprises – often SMEs – and other related supporting actors that cooperate closely together in a 
particular location. In working together SMEs can be more innovative, create more jobs and register 
more international trademarks and patents than they would alone."46 

  

 
46 European Commission - Clusters of Social and Ecological Innovation.  
https://webgate.ec.europa.eu/fpfis/wikis/display/SEC/Clusters+of+Social+and+Ecological+Innovation 
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2. Employment in participating companies has expanded significantly in recent years 

Employment of firms within the Geoscience Ireland cluster has increased significantly as additional 
companies joined the cluster. Indecon estimates identified that firms employed an average of 4,577 
over the past three years and there has been an expansion in employment over the past five years of 
1,031. As the initial concept of the project was to assist firms with job losses arising from the previous 
recession, this is an important outcome. The numbers employed also reflect changes in Irish and 
international demand and developments within individual companies. 

 

3. The Cluster has resulted in significant non-financial benefits for member companies 

As well as the impact of the Geoscience Ireland Programme on quantified output and employment 
outcomes, there are significant wider non-financial benefits that have accrued to member 
companies. These include the benefits of networking and collaborative bidding, and the 
enhancement of the profile of members and brand awareness. Geoscience Ireland has also 
contributed to the educational development and technical expertise of member companies and has 
created some links with third-level R&D. In addition, Geoscience Ireland membership has enhanced 
the link between members with government departments and agencies both in Ireland and 
internationally. This has benefits for companies in opening up market opportunities but has also a 
potential benefit for policymakers in accessing up to date evidence on the sector.  

 

4. Between 2012 and 2021 a total expenditure of €2.55 million has been allocated to the 
Geoscience Ireland Business Cluster 

A total of €2.55 million in programme expenditures has been invested in the Geoscience Ireland 
project. Annual expenditures peaked at €473,044 in 2019 and declined during the pandemic to 
€105,882 in 2021. Most of the expenditure is accounted for by costs of full-time contractors engaged 
to run the Programme. 

 

5. The economic contribution of the Geoscience Ireland Cluster is reflected in turnover of €1.24 
billion in 2020 and wider economic impacts 

In addition to recording turnover of €1.24 billion, member companies secured export revenues of 
over €400 million in 2020. New Indecon estimates from our modelling of the wider economic impacts 
suggests a gross value added to the Irish economy from member companies of over €550 million. This 
indicates that the business cluster is an important economic sub-sector within the Irish economy. 

 

6. In the past 5 years, an estimated 1,031 additional jobs were created by these Geoscience 
Ireland companies at a cost of €1,972 per job 

Expenditure on the GI programme of over €2 million between 2016 and 2020 has resulted in the 
creation of an estimated 1,031 additional jobs in GI member companies in that time period. 
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5.3 Potential Areas for Future Development 

Indecon’s analysis of areas for future development are presented in the following table. These are 
designed to build on the success of the project to date. 

 

Table 5.2: Areas for Possible Development 

1. It is important that the economic potential of the geoscience sector is recognised. 

2. Committed long-term support for the geoscience sector should be considered and there would 
be benefits in focusing on business development supports. 

3. Consideration should be given to how the geoscience sector can continue to contribute to the 
National Climate Change Objectives. 

4. Engagement of Geoscience Ireland within the educational sector should continue to be 
developed. 

Source: Indecon  

 

1. It is important that the economic potential of the geoscience sector is recognised 

The analysis undertaken by Indecon indicates that the member companies within the Geoscience 
Ireland business cluster have secured significant annual export earnings and have made a wider 
contribution to the Irish economy. Given the significance of this cluster, it is important that its 
economic potential is recognised. As the cluster represents a range of loosely connected sub-sectors, 
the potential of Geoscience Ireland needs to be highlighted. Some of the analysis in this report will 
be of assistance to this objective but a more comprehensive economic impact analysis may be 
desirable at some stage. To ensure that the impact of geoscience sector is recognised, Indecon 
recommends that the analysis of the economic impact is this report is disseminated to the media and 
wider policymakers.  The potential for the sector was highlighted by our economic analysis and 
modelling and was also noted in our consultation survey work. This is illustrated by one of the 
comments of member companies presented below. 

 

 

Table 5.3: Views on Potential of the Sector 

“Our industry is in the middle of a major transition and disruption across many sectors from the 
energy transition to the drive for sustainability and the digital transformation. Geoscience 
Ireland has a real opportunity to bring companies, specialists, agencies and academia together 
to meet constantly changing goalposts and demands.” 

Source: Indecon Survey of Member Companies 
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2. Committed long-term support for Geoscience Ireland Sector should be considered 

The Department of Environment, Climate and Communications with the support of other 
departments and agencies initiated this innovative project which resulted in the development of a 
successful business cluster. The Department’s remit, however, is not focused on enterprise 
development and consideration should be given to a mechanism to provide long-term support for 
the geoscience sector. This is consistent with the Department’s current plan to seek advice on a 
process to transition this project to a new status that would operate successfully for its member 
companies. A consultant is being appointed to manage this transition. Development of a new status 
for the sector as envisaged will help ensure that the long-term support is provided.  While further 
careful analysis will be required to decide on the best future status for the Programme, and to ensure 
that the project’s success is maintained and developed, the merits of a long-term plan to support the 
sector were highlighted in our survey consultation work as illustrated in the next table. 

 

Table 5.4: Views on the Need for Committed Long-Term Support including Business 
Development 

“Possibly place on a firmer footing with committed long-term support.” 

“Possibly as an integrated programme within Enterprise Ireland while maintaining strong 
links to wider geoscience sector and the Geological Survey of Ireland.”  

“A slightly more targeted business development approach.” 

“Further collaboration between Member companies to strengthen and spearhead technical 
excellence in industry.” 

“Raising awareness of funding opportunities (EI, IDA, etc.) may be useful.” 

Source: Indecon Survey of Member Companies 

 

3. Consideration should be given to how the geoscience sector can continue to contribute to the 
National Climate Change Objectives 

The mix of skills within the Geoscience Ireland cluster are important in informing an evidence-based 
response to the National Climate Change Objectives. Consideration should be given to how the sector 
can continue to actively contribute to the National Climate Change Objectives. The analysis 
undertaken by Indecon has indicated that the project has assisted in developing links between the 
sector and government departments, and this has the potential to input to policy. To realise the 
contribution of the sector to climate change developments, Indecon recommends that ongoing 
inputs are sought from the sector in relation to climate change.  This was recognised in our 
consultations as illustrated by one member company as outlined in the next table. 

 

Table 5.5: View on Role of Geoscience Ireland and Climate Change Objectives 

“Essential that Geoscience Ireland can better influence the importance of exploration for a 
greener sustainable future.” 

Source: Indecon Survey of Member Companies 
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4. Engagement of Geoscience Ireland with the educational sector should continue to be 
developed 

One of the potential benefits of Geoscience Ireland is the linkages with the higher educational sector 
including the SFI Centre for Research in Applied Geosciences (iCRAG). This is important in facilitating 
the development of technical expertise and potential R&D. It is also critical in ensuring skill 
development in the economy and measures to facilitate apprenticeships is important. There is 
therefore merit in considering ways in which the engagement with the educational sector could be 
deepened. One aspect of this also relates to encouraging students to study subjects relevant to 
geoscience. Some illustrative comments from member companies are presented in the following 
table. 

 

Table 5.6: Views on Linkages with Education Sector 

“More focus on environmental and planning disciplines.” 

“Possibly more engagement with undergraduates or senior cycle secondary schools to 
encourage students to enter the geoscience area.” 

Source: Indecon Survey of Member Companies 

 

5.4 Conclusions 

The detailed analysis undertaken has highlighted the costs and benefits of this innovative project. It 
has also identified a number of areas which may merit consideration by policymakers and by member 
companies. 
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Annex 1 Survey of Geoscience Member Companies 
CONFIDENTIAL INFORMATION REQUEST FOR GEOSCIENCE IRELAND MEMBER COMPANIES 

 

The Department of Energy Climate and Communications (DECC) has commissioned Indecon Research 
Economists to undertake a policy review of the Geoscience Ireland Programme. As a member company of 
Geoscience Ireland your input is very valuable. We would appreciate your time to answer some questions 
about your experiences of Geoscience Ireland. Your answers will be treated as strictly confidential and will 
not be shared with any third party (including GSI or DECC) without your permission. Responses will be 
aggregated in anonymous form for the purposes of this research.  

 
Background Details 

1. Name of Company  _________________ 

 

2. When did your company become a member of Geoscience Ireland (year)? ________________________ 

 

3. What was your average annual FTE employment over the past 3 years? ________________________ 

 

4. Please indicate your views on the significance of the various benefits of Geoscience Ireland in the table 
below. 
 

Assessment of Benefits of Geoscience Ireland 

 Very 
Significant 

Benefit 

Significant 
Benefit 

Minor 
Benefit 

No Benefit 
Not relevant 

for my 
company 

Identify commercial tenders in target markets ❑ ❑ ❑ ❑ ❑ 

Identify market access opportunities ❑ ❑ ❑ ❑ ❑ 

Gain useful contacts through Geoscience 
Ireland's network 

❑ ❑ ❑ ❑ ❑ 

Participate in useful conferences and events in 
target markets 

❑ ❑ ❑ ❑ ❑ 

Develop new marketing strategies  ❑ ❑ ❑ ❑ ❑ 

Gain access to useful research, development and 
innovative agencies and institutions 

❑ ❑ ❑ ❑ ❑ 

Keep up to date with the latest developments in 
geoscience-related sectors 

❑ ❑ ❑ ❑ ❑ 
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5. Please indicate your views on the significance of the  wider benefits of Geoscience Ireland in the table 
below. 
 

Assessment of Wider Impact of Geoscience Ireland 

 Very 
Significant 

Benefit 

Significant 
Benefit 

Minor Benefit No Benefit 

Geoscience Ireland has raised the profile of 
Geoscience Ireland members internationally 

❑ ❑ ❑ ❑ 

Geoscience Ireland has raised the profile of 
Geoscience Ireland members nationally 

❑ ❑ ❑ ❑ 

Geoscience Ireland has impacted possibly on 
policymaking 

❑ ❑ ❑ ❑ 

Geoscience Ireland has made a positive contribution 
to the educational development and technical 
expertise of member companies  

❑ ❑ ❑ ❑ 

Geoscience Ireland has provided opportunities for 
graduate placements  

❑ ❑ ❑ ❑ 

Geoscience Ireland has created links with third level 
institutions 

❑ ❑ ❑ ❑ 

Geoscience Ireland has impacted positively on 
members brands and increased brand awareness 

❑ ❑ ❑ ❑ 

Geoscience Ireland has provided a recruitment 
platform 

❑ ❑ ❑ ❑ 

 

 
Impacts of Geoscience Ireland supported collaboration and related commercial activities 
 
6. Please indicate the estimated annual national and international income generated by your firm from 

tendering opportunities identified by Geoscience Ireland over the past 5 years: (€,000): 
___________________________________ 

 

7. Please indicate the estimated annual national and international income generated by your firm through 
GIs networking and subsequent introductions to Geoscience Ireland members and other clients over the 
past 5 years: (€,000): ______________________ 

 

8. Please indicate your estimate of additional jobs created by your company over the past 5 years: ________ 
 
Strengths of Geoscience Ireland 

9. Please indicate your views of the strengths of Geoscience Ireland:  

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 
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Areas for Possible Development 

10. Please indicate if there is any areas of Geoscience Ireland for possible development:  

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

 
Other Views on Benefits of Geoscience Ireland 

11. Please indicate any other views, or examples, you may have on the benefits of Geoscience Ireland: 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 
 
 
 

Thank you for taking the time to complete this confidential information request. The Department of Energy, Climate and 
Communications and Indecon are very appreciative of your help with the completion of this study. If you have any queries 
re this, please contact Peter Kingston at Indecon (e-mail:  pkingston@indecon.ie).  

 

 

mailto:pkingston@indecon.ie
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Annex 2 Overview of Enterprise Ireland Funds that support 
clusters 

 Regional Enterprise Development Fund: This fund was launched with an initial funding call 
in 2017 and followed by two additional funding calls in 2018 and 2019. In total it has provided 
€105 million to various initiatives.47 The fund is intended to support new collaborative and 
innovative initiatives and enterprise clustering to make a significant impact on enterprise 
development regionally or nationally to grow the regions. It can be used to support both new 
and existing clusters. There are in total three separate streams: 

o Strategic Change Projects: These are major regional, multi-regional or national 
sectoral initiative grants focussed towards achieving defined enterprise development 
outputs and impacts. Funding from €500k up to €5m per project is provided towards 
capital and current costs, at a maximum grant rate of 80% of actual costs. 

o Regional Strengthening Projects: Grants are focused on local, county or regional 
initiatives that have defined metrics for enterprise development in the area. Funding 
from €100k up to €500k per project is provided towards capital and current costs, 
with the maximum grant being rate of 80% of actual costs. 

o Enterprise Clustering Initiatives: Grants are aimed at support industry-led groups in 
maximising the benefits of collaborative opportunities. The results of the intuitive 
should have impacts for participant businesses that are identifiable and measurable. 
Funding of €50k up to €350k per project is provided towards current costs, with the 
maximum grant rate being of 80% of actual costs. 

Each successful applicant is provided funding for a maximum period of three years to help 
them implement their work programme. 

The main overarching aim of the fund is to assist in the development of enterprise and the 
creation of jobs in Irish regions. It is hoped that by incentivising the development of clusters, 
the fund will consequently lead to the development of initiatives that reinforce the ability of 
regions to adjust and cope with the effects of economic changes that may have an impact on 
the performance of the regions and specific sectors. 

Eligible applicants must be registered as a Designated Activity Company, (DAC) or a Company 
Limited by Guarantee, (CLG) under the Companies Act 2014. Applicants can be promoted by 
private and public organisations such as Higher Education Institutes, Semi-State Commercial 
bodies, Local Enterprise Development Groups and Local Authorities. Enterprise clustering 
initiatives must also consist of at a minimum five companies. For the purposes of the fund, 
Enterprise Ireland described such clustering initiatives as structures or organised groups of 
independent parties that are designed towards the stimulation of innovative activity through 
the promotion, sharing of facilities and exchange of knowledge and expertise. These also 
effectively contribute to the transfer of knowledge, networking, the dissemination of 
information and collaboration among its member organisations.  

  

 
47 Rural Enterprise Development Fund – https://www.enterprise-ireland.com/en/start-a-business-in-ireland/information-store-for-start-
ups/regional-enterprise-development-fund.html  

https://www.enterprise-ireland.com/en/start-a-business-in-ireland/information-store-for-start-ups/regional-enterprise-development-fund.html
https://www.enterprise-ireland.com/en/start-a-business-in-ireland/information-store-for-start-ups/regional-enterprise-development-fund.html
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While this fund provides various levels of funding to applicants, it is not specifically focused 
on the geoscience sector. This means that applicants for cluster initiatives in the geoscience 
sector would not be able to call on the various services provided by Geoscience Ireland if they 
were to receive funding under this initiative as opposed to Geoscience Ireland itself. 

 

 Business Cluster Fund: In 2016 a Pilot Clustering Programme was launched to support 
industry-led groups to maximise the benefits of collaborating with other companies. This 
fund was intended to support the development of business clusters and bring about the 
benefits of: 

o Enhanced productivity and income; 

o Increased market share; 

o Increased innovation and knowledge transfer; and 

o Enhanced capability. 

The results of the activity were to be identifiable and have a measurable impact on the 
business of cluster members, with funding available up to a minimum of 50% of eligible costs 
or €100,000 (whichever is the lesser).48 

Initiatives supported by the fund must have been proposed by a group of firms, with specific 
membership, who have agreed with one another to collaborate in some way that is 
compatible with competition law and to achieve specific business objectives that are likely to 
generate a competitive advantage and/or mutual financial gain. Eligible projects were to 
include at least five companies that were clients of an enterprise development agency, such 
as Enterprise Ireland, Údarás na Gaeltachta, IDA Ireland and Local Enterprise Offices. Projects 
were to add to activities currently being undertaken by already established network and 
trade and business associations and indicate a timescale to completion, with the maximum 
length of time being 24 months from the approval data of their project. Applicants were also 
encouraged to include “affiliate” enterprises (e.g., companies based in other jurisdictions 
including those based in Northern Ireland, global corporations with presences in Ireland, 
companies not clients of an enterprise development agency, network or trade/business 
associations, academia, suppliers, etc.) as participants in their project. One company needed 
to be nominated as the lead company for funds to be paid through for the benefit of the 
cluster members and this company was also to prepare and submit the claim for payment. 
Applications were also to give details concerning how the group was proposing to match 
Enterprise Ireland’s funding contribution in terms of employee time and cash contributions. 
Ineligible projects included those already in receipt of state funding, those in already 
established networks and trade/business associations and projects that involve direct 
selling/export selling activities. 

 

 Regional Technology Cluster Fund: This fund was set up to deliver the aims of Project Ireland 
2040 to build sectoral clusters of Small Medium Enterprises (SMEs) at regional level.49 In 
Budget 2019, a multi-annual fund for Regional Technology Clustering was announced, with 

 
48 Call for Pilot Clustering Programme 2016 - https://www.enterprise-ireland.com/en/management/access-strategic-advice-and-

expertise/clustering-programme.html 
49 Regional Technology Cluster Fund (RTCF) – https://www.enterprise-ireland.com/en/funding-supports/regional-technology-cluster-
fund/rtcf/overview.html 
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an €2.75 million budget administered by Enterprise Ireland on behalf of the Department of 
Business, Enterprise and Innovation to support The fund provides a means for enterprises to 
engage with academic institutions based in regions, namely the Institutes of Technology (IoT) 
and Technological Universities (TU), so that productivity and competitiveness can be 
increased across the regions. The objectives of the fund are: 

o For IoTs and TUs to increase their engagement and connectivity with SMEs in 
particular, and industry generally, in line with their research and educational remit, 
thereby strengthening enterprise productivity. 

o The development of enterprise clustering in identified sectors/thematic areas, that 
consequently fosters increased SME productivity, drives SME competitiveness, and 
supports internationalisation activity.  

The fund comprises two streams, for new enterprise clustering and for existing enterprise 
clustering, respectively. The fund is intended to support clustering in the sectors of Furniture 
Manufacturing, Marine, Connected Health, Industry 4.0, Construction, Advanced 
Manufacturing, Cyber Security, Engineering, BioEconomy, MedTech and AgriTech. The fund 
is open to IoTs, under the Institute of Technology Act 2006 and also those operating under 
the Technological Universities Act 2018, with two applications per lead IoT/TU. It must be 
noted that IoTs/TUs can also be a collaborative partner on more than one submitted IoT/TU 
application. 

In terms of actual funding, salary costs of up to €80k/year or 100% of eligible costs (whichever 
is the lesser) are covered, with a maximum grant of €39,000 for travel associated with 
educational outreach provided, a maximum grant of up to €60,000 provided for operational 
costs for the administration of the enterprise cluster and with support provided of up to a 
maximum of 10% of total salary costs for eligible overheads. 

This fund as its name suggests is heavily focused on the technological sector and it is hard to 
see how geoscience firms could apply for support under it. 
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Annex 3 Overview of Clusters   
Introduction 

Geoscience Ireland has built links with other clusters to share experience, knowledge and best 
practice and to enhance mutual understanding.50 These clusters include NOF Energy, which is a 
member-based cluster of North Sea companies that was formed after a collapse in oil prices, and Pole 
AVENIA, the French geoscience ‘competitiveness cluster’. A Memorandum of Understanding (MoU) 
was signed by Geoscience Ireland with the latter in July 2017.51 Geoscience Ireland has also entered 
into partnership with these clusters to obtain project funding. For example, Geoscience Ireland has 
successfully partnered with Pole AVENIA and six other European geoscience clusters on the 
‘GeoEnergy for the 21st Century’ project, which intends to create a transnational cluster for the 
development European geo-energy companies, which operate in areas such as geothermal energy. 
This is funded through the European Commission’s Competitiveness of Enterprises and Small and 
Medium-sized Enterprises (COSME) programme. A second Geoscience Ireland led COSME Geo-Energy 
programme commenced in 2020. By seeking EU funding, Geoscience Ireland is ensuring that its 
cluster members can share costs for seeking supports, both at a national and EU level, which they 
may not afford otherwise. Against this background it is useful to consider some of the wider benefits 
of clusters. 

“Geoscience Ireland provides a good platform for companies working in this area to expand abroad.”52 

Additionally, Geoscience Ireland has also built links with a variety of business, trade and professional 
associations. These include the British-Irish Chamber of Commerce, Irish-Arab Chamber of 
Commerce, France-Ireland Chamber of Commerce, Ireland-Canada Business Association, Business 
Ireland Africa, Engineers Ireland, the Construction Industry Federation, Irish Mining and Quarrying 
Society, Engineers Ireland, Irish Exporters Association and British Water.53 It has also built links with 
various international financial institutions. These links have enabled Geoscience Ireland to 
successfully gain inroads into overseas markets, assisting its members in helping them to win 
contracts abroad and enhance their relationships with those who have extensive knowledge of how 
markets operate in those areas.  

 

 

Benefits of Clusters 

Clustering has many important benefits for businesses, the economy and for wider society. In a 2020 

report on clusters in the EU, the European Observatory for Clusters and Industrial Change (EOCIC) 

identified 2,950 regional industrial clusters across 51 exporting industry sectors in the EU, which 

account for 23.4% of total EU employment and 50.3% of total employment in EU exporting 

industries.54 Among the many benefits of industrial clusters are following: 

 
50 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
51 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
52 Indecon analysis of Geoscience Ireland Companies 
53 Geoscience Ireland, 2018. Geoscience Ireland Strategic Review 2018-2022 
54 European Observatory for Clusters and Industrial Change, 2020. “European Panorama of Clusters and Industrial Change – Performance 
of strong clusters across 51 sectors and the role of firm size in driving specialisation”. https://ec.europa.eu/docsroom/documents/40524 
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― Increased productivity and company income: Productivity depends more on how companies 

compete as opposed to the fields they compete in.55 Clustering means that a business can 

more productively source inputs, better access information, better access technology, better 

co-ordinate with related firms in various business activities and in bidding for projects and 

access institutions. All this means that the income of the companies involved is increased. A 

recent report into the performance of clusters in the EU has found that there is much higher 

productivity in clusters than on average, corresponding to a productivity effect that is 25% 

above average.56 Productivity is 10-15% above average in basic-performing and medium-

performing clusters and over 140% above average in high-performing clusters. 

― Increased Competitiveness: Competition between clusters is more intense and is more 

transparent which incentivises firms to innovate.57 The networking benefits of clustering 

including the exchange of experience and the fostering of relationships between firms, 

constitute a keyway for firms to acquire knowledge so that they can enhance their 

competitiveness.58 Collaboration between firms in clusters can actually increase their 

competitiveness and furthermore enable them to internationalise. Recent Irish research 

noted that in clusters there is competition and cooperation occurring simultaneously, in what 

is termed “coopetition” and as long as trust in not fractured vigorous competition will ensure 

that the cluster survives and develops.59 This occurs because cooperation and competition 

can occur on different dimensions and players, with rivals rigorously competing to win 

customers and companies in related industries, particularly suppliers and buyers cooperating 

with one another. 

― Scaling Up: Clusters can assist SMEs to scale up their activities at less cost than they would if 

they were not part of the cluster. This is because they can access markets more easily, access 

a pool of talented people to recruit from and can benefit from knowledge spill-overs, all of 

which are outlined in this section.  Clusters allow “each member company to benefit as if it 

had greater scale or as if it had joined with others without sacrificing its flexibility.”60 

― Increased Access to Employers and Supplies: Vibrant clusters will have an existing pool of 

specialised and experienced workers which cluster member firms can recruit from.61  This 

lowers search costs in recruiting staff. Clusters also signal opportunity and reduce the risk for 

employees of relocating to another company (if they want to leave one cluster member 

company they can seek employment in another company in the cluster as opposed to having 

to look elsewhere) and this means that it is easier for companies in clusters to attracted talent 

from other locations. A vibrant cluster will also have well developed and specialised supplier 

companies. This means that manufacturers in the cluster can source supplies more cheaply 

from within cluster companies as opposed to having to import them from elsewhere. 

 
55 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
56 European Observatory for Clusters and Industrial Change, 2020. “European Panorama of Clusters and Industrial Change – Performance 
of strong clusters across 51 sectors and the role of firm size in driving specialisation”. https://ec.europa.eu/docsroom/documents/40524 
57 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
58 Osarenkhoe, A. and Fjellström, D., 2017. Clusters’ vital role in promoting international competitive advantage-towards an explanatory 
model of regional growth. Investigaciones Regionales-Journal of Regional Research, (39), pp.175-194. 
59 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
60 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
61 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
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― Increased market share: Clusters enable greater access to markets and raise the profile of 

member companies when promoting their services or products further afield.62 For example, 

in the Geoscience Ireland cluster, pooling market knowledge sourced by Geoscience Ireland 

and leveraging various support services have allowed member companies to expand to new 

markets overseas and identify opportunities that would not be visible otherwise.63 

― Increased innovation and knowledge transfer:  Clustering enables businesses to learn from 

each other – extensive information concerning the market, technology and innovative ways 

of improving production or service delivery accumulates in a cluster.64  Clusters attract 

talented people to work in their member companies. This all creates the ecosystem for 

entrepreneurship and the development of innovative solutions. Over time knowledge spill-

overs occur to start-ups and other companies. Additionally, clustering with universities and 

educational institutions attracts researchers and provides an opportunity for business to 

apply and test innovative solutions. All this makes information and skills more transferable. 

― Benchmarking: Belonging to clusters makes it easier for businesses to measure and compare 

performances. This is because local rivals have much in common, for example, labour costs 

and local market access and therefore individual performance can be more easily measured 

as differences in these common factors do not need to be accounted for to the same extent 

as would be the case when comparing performance to a company in a distant location.65 This 

can foster greater competition among members as they strive to be more successful. 

― New Business Creation: Innovation and entrepreneurship drive the growth of clusters, with 

most clusters having been established by entrepreneurial employees of existing employers 

who are looking to expand supply chains or new market potential or are responding to 

another company downsizing or closing.66 Clusters enable new suppliers to develop more 

easily as they have a concentrated customer base in the cluster to supply to, which lowers 

their risk and assists them in spotting market opportunities.67 Additionally, those working in 

clusters can more easily identify gaps in the market for products or services which they can 

fill by establishing new businesses. Barriers to entry are lower for start-ups than elsewhere 

as assets, skills, inputs and employees are often available in the cluster. Investors who are 

familiar with the cluster may be more likely to invest in new businesses that start up in the 

cluster as opposed to those that start up elsewhere. Entrepreneurs can also benefit from 

established relationships with other cluster businesses to grow their start-up.  

 

Some international examples of clusters are presented below: 

Silicon Valley: This is perhaps the best know example of a technological cluster, with over 2,000 tech 
companies located in it, the largest concentration in the world.68 The foundations for the success of 

 
62 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
63 Duff, D. 2021. “Sharing the Geoscience Ireland Cluster Experience. A Guide to Creating, Developing and Maintaining a Business Cluster”. 
Geological Survey of Ireland Report. 
64 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
65 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
66 Government of Ireland and Geological Survey of Ireland, 2020. “Geoscience Ireland: The Formation and Maintenance of a Successful 
Business Cluster”. 
67 Porter, M.E., 1998. Clusters and the new economics of competition (Vol. 76, No. 6, pp. 77-90). Boston: Harvard Business Review. 
68 https://www.thebalance.com/what-is-silicon-valley-3305808 
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this area were laid by the establishment of the Federal Telegraph Company in 1908, which 
contributed to the development of radio communications in the US and the establishment of various 
navy and nascent aerospace industries by the US military in the 1930s. Hewlett-Packard was founded 
in the area in 1939. Stanford engineering professor Frederick Terman was responsible for nurturing 
talent and developing a business ecosystem in Silicon Valley in the 1940s and 1950s and was the main 
force in the development of the Stanford Research Institute/Park in 1951, which was endowed with 
world-class research facilities.69 This helped to attract talented people and funding for advanced 
research – in 1969 the Stanford Research Institute became one of the four nodes of ARPANET, a US 
government research project that would develop into the internet. As more companies were founded 
further investment arrived, from organisations such as IBM and government bodies like NASA. In the 
1970s, companies such as Atari, Apple, and Oracle; while eBay, Yahoo, PayPal, and Google were 
founded there in the 1990s; and Facebook, Twitter, Uber, and Tesla were founded in the 2000s.  

Another element of Silicon Valley’s success has been the promotion of the Silicon Valley brand. This 
is reflected in the many references to this brand when governments and other bodies have tried to 
establish similar clusters in their own areas.70 

Danish Wind Energy Cluster: This cluster is based in the Central Region of Denmark around 
Denmark’s second city Arhus. It has the world’s highest concentration of wind energy-related 
businesses.71 It includes turbine manufacturers Vestas Wind Systems and Siemens-Gamesa, 
developers of offshore wind farms such as Danish DONG Energy, four Danish universities including 
the Danish Technical University, supporting suppliers, industry bodies such as the Danish Wind 
Exports Association and the Danish Wind Association and companies in related industries such as 
shipping.  To further the development of the wind energy cluster and the development of related 
clean energies, the Energy Innovation Cluster was established in 2018.72 

Värmland Paper Province, Sweden: This cluster involves businesses related to the paper 
manufacturing industry in Värmland. It is centred in the city of Karlstad, approximately 250km north 
of Sweden’s second city, Gothenburg. The Paper Province (TPP) was established in 1999 in Karlstad 
as a cooperative project help rejuvenate the stagnating pulp and paper sector and was organised into 
an economic association in 2003.73 Currently, TPP has more than 90 member companies in Värmland 
and the surrounding area, with companies ranging from global giants to local suppliers. These 
companies represent the whole value chain and associated service sector and have a presence in over 
100 countries. Among the member companies are those that specialise in packaging material and 
packaging solutions, specialty paper, cardboard, paper and pulp and tissue machines, coating 
machines and barriers, such as Stora Enso, Valmet Paper, SOMAS, and BTG.74 

 

 

 

 
69 https://www.businessinsider.com/silicon-valley-history-technology-industry-animated-timeline-video-2017-5?r=US&IR=T 
70 Kerr, W.R. and Robert-Nicoud, F., 2020. Tech clusters. Journal of Economic Perspectives, 34(3), pp.50-76. 
71 Arhus – Capital of Wind Energy: 
https://winddenmark.dk/sites/windpower.org/files/media/document/vindmoellerapport_webpdf.pdf 
72 https://en.winddenmark.dk/projects/energy-innovation-cluster 
73 The Paper Province - https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/organisation/paper-province-tpp 
74 https://archive.nordregio.se/en/Publications/Publications-2016/GREEN-GROWTH-IN-NORDIC-REGIONS-50-ways-to-make-
/Bioeconomy/The-Paper-Province-Varmland/index.html 
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