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Abstract 
 
Innovation is a critical ingredient of national competitiveness, and investment in 

research and development (R&D) is a key component of innovation. In seeking to 

support the longevity of firms in high tech industries, much research effort has been 

directed at understanding the needs and barriers to the growth and development of 

these firms. One industry regarded as vitally important to most national economies is 

biotechnology. Utilising data from the Share Biotech project – an Atlantic Area 

cooperation project to promote transnational networks of innovation and 

entrepreneurship within the biotechnology sector – this paper presents a profile of the 

Irish biotechnology sector within the context of the wider Atlantic area. It was found 

that within the Atlantic area, Irish biotech firms perform well in terms of exports and 

patent activity, but less well in network participation. It was also found that Irish 

biotechnology have higher technical needs then their Atlantic area counterparts. 

 
 
 
 
 
 
 

This report is an output of ShareBiotech, a project co-financed with the support of the 
European Union ERDF – Atlantic Area Programm 



 

 

1. Introduction 

Biotechnology is a broad sector and encompasses all modern biotechnology 

techniques and capacities, but also many traditional and borderline activities. As such, 

definitions of biotechnology tend to be open-ended. The OECD provides the 

following definition of biotechnology: “The application of science and technology to 

living organisms, as well as parts, products and models thereof, to alter living or non-

living materials for the production of knowledge, goods and services”. Given the wide 

spectrum of activities and sectors in which biotechnology may be used, an OECD 

foresight exercise (OECD, 2009) acknowledges that biotechnology based innovation 

‘offers technological solutions for many of the health and resource-based problems 

facing the world. The application of biotechnology to primary production, health and 

industry could result in an emerging “bioeconomy” where biotechnology contributes 

to a significant share of economic output (…).  Indeed, the sector is targeted by many 

regions and nations as one of the new industries with the highest potential in the 

twenty-first century (Zhang et al., 2011; Ireland and Hind, 2007). However, for such a 

bioeconomy to emerge, research is required to understand the needs and barriers to 

the growth and development of these firms.  

With regard to needs, the OECD highlight the creation of new biotechnology 

companies and academic spin-offs which highly invest in R&D and Intellectual 

Property Rights (IPR) and the increased rates of biotechnology techniques and 

capacities - technology convergence - within more established industries (OECD, 

2009). In terms of barriers, research has also pinpointed the financial and human 

capital burden for companies in engaging in the near-constant R&D process required 

to remain commercially viable (Batchelder and Miller, 2006). The difficulty in 

accessing state of the art technology couples with a lack of management knowledge, 

which is inherent ito all young industries, and the difficulties in overcoming the 

competition of more established industries, such as pharmaceuticals, agricultural and 

industrial chemicals, in bringing new products through the research and development 

(R&D) pipeline.  

"ShareBiotech - Sharing life science infrastructures and skills to benefit the Atlantic 

area biotechnology sector” is an Atlantic Area cooperation project that aims to promote 

transnational networks of innovation and entrepreneurship within the biotechnology sector by 

focusing on the development of knowledge transfer between research centres and firms.  



 

 

Specifically, the project seeks to establish a network of public and private scientific 

infrastructures and competencies to consolidate research, development and innovation within 

the biotechnology sector. It is believed that the establishment of this network will help 

strengthen the contribution of the biotechnology sector across the regional economies in the 

Atlantic Area and help overcome some of the identified needs and barriers to R&D within the 

sector. 

The initial task of the ShareBiotech project is to assess whether the competencies and 

infrastructures demands of each biotechnology sector are currently being met. The demand 

analysis in the project will try to understand two particular kinds of actors, the research 

groups and the firms. ShareBiotech aims to implement two methods to reduce the demand-

offer gap within the biotechnology sector. These two methods are: i) giving access to 

technologies by providing aggregated services in terms of infrastructures and competencies, 

and, ii) engaging stakeholders, firms and academic research, into collaborative projects. 

However, while the SBT project aims to examine both Research Groups and companies, the 

aim of this particular document is to provide an overview of the companies within the Irish 

biotechnology sector.  

 

2. Introduction to the Partner Regions and Methodology   

 

Introduction to the Partner Regions 

The ShareBiotech partnership included the following NUTS II level (Nomenclature of 

Territorial Units for Statistics) in the Atlantic Area: 

 

1. FR52 - Bretagne (France) 

2. FR51 - Pays de la Loire (France) 

3. IE01 - Border, Midland and Western - BMW (Ireland) 

4. IE02 - Southern and Eastern (Ireland) 

5. PT16 - Centro (Portugal) 

6. PT15 - Algarve (Portugal) 

7. PT11 - Norte (Portugal) 

8. ES22 - Comunidad Foral de Navarra (Spain) 

 

It is important to note that, due to the geographical size of Ireland, both NUTSII 

regions – the Border, Midlands and Western region (BMW) and the South Eastern 



 

 

region (SE) were included in the project. This means that for Ireland a national level 

representation of the biotechnology sector was achieved. 

 

Table 1 presents a set of indicators across 4 key parameters – population, economy, 

employment and innovation for the eight regions within the SBT project. This data is 

used to give a general overview of the characteristics of the NUTSII regions analysed 

by the ShareBiotech project. In terms of population there is a large discrepancy 

between regions with some having more than 3 million inhabitants (Bretagne, Pays de 

la Loire and Norte) and others around half a million inhabitants (Algarve and 

Comunidad Foral de Navarra). In relation to economic indicators both Irish and 

Spanish regions have stronger performances in GDP relative to the EU-27 countries 

compared to the Portuguese and French regions. However, it is important to note that 

but the World economic crisis (2008 to present) has had a dramatic impact in the 

Atlantic Area regions. Regarding employment, the employment rate is higher in the 

Centro region, Algarve and South East region of Ireland. Employment in high-

technology sectors and human resources in science and technology in both French 

regions, Spain and the South East of Ireland are clearly higher than other 

ShareBiotech regions. In the area of innovation and R&D, Navarra and Bretagne have 

the highest R&D expenditure as a percentage of regional GDP, while Navarra 

Bretagne and Comunidad Foral de Navarra have the highest level of patent 

applications. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table 1 Regional Indicators – Population, Economy, Employment, Innovation 
  Popul

ation 
2008 

GDP 
2008 
(EU 27 
= 100) 

Employme
nt Rate 
2008 (20-
64) 

Human resources 
in Science & 
Technology 2008  

Total 
Expenditur
e on R&D 

Patents 
2008 

  '000     % % of overall 
employment 

% of 
Regional 
GDP 

Applicatio
ns per 
million 
inhabitants 

Bretagne 3.161 94.8 72.7 20.3 1.57 309.1 
Pays de 
Loire 3.524 97.8 72 19.1 0.88 141.7 
Border, 
Midland 
and West 1.189 99.2 71.6 15.8 1.29 198.8 
South East 3.236 166.1 73.5 19.1 1.28 136.4 
Centro 2.385 64.4 77.2 8.2 1.06 29.6 
Algarve 0.428 79.6 74.2 8.4 0.37 9.5 
Norte 3.745 60.3 71 9.7 1.01 22.8 
Comunida
d Foral de 
Navarra 0.61 132.2 73.7 19.4 1.88 220.8 

 
 

Methodology 

With the Increased recognition of the potential benefit to regional and national 

economies of developing a bio-economy, there has been growing interest across 

countries in understanding the needs and barriers to developing a commercially viable 

biotechnology sector. However, as outlined above, given the broad range of 

techniques and activities undertaken by biotechnology firms and interdependencies 

between the biotechnology sector and other traditional economic sectors means that a 

standard definition of what constitutes a biotechnology sector currently does not exist. 

This lack of definition therefore has meant that national economic datasets do not 

explicitly contain a biotechnology sector. Thus, to identify the needs and barriers 

within the biotechnology sector a five step methodology is required:  

1. Define the industry segments that are part of the biotechnology sector;  

2. Identify companies within the sector; 

3. Collect the required survey information;  

4. Record the indicators of interest;  



 

 

5. Ensure consistency of data across different data and country-specific 

sources, compile the data and provide sectoral and cross country breakdowns 

of the value of the biotechnology sector. 

With regard to step one, following the definition of the biotechnology sector produced 

by the OECD (2009), the SBT project classified the biotechnology sector into 12 

domains (Tab.2)  

 

The biotechnology companies were located (step 2) through: 
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 A survey was then administrated to the selected companies and the required 

information was collected across each partner region. On completion of the data 

collection process, all the indicators of interest were recorded.  

Finally, the resulting dataset was checked for consistency and compiled to provide 

sectoral and cross country breakdowns of the needs and barriers to R&D within the 

biotechnology sector in the Atlantic area regions. In total the SBT partnership surveyed 

143 biotechnology companies. These included 43 French companies, 37 Irish companies, 52 

Portuguese companies and 11 Spanish companies. This paper presents the main results of the 

company survey, specifically in relation to Ireland, with comparative analysis on the 

performance of the Irish biotechnology sector in relation to the other three European partner 

countries. 



 

 

 

Table 2 - Biotechnology Sectors  

Biotechnology Domains as Classified by the Share Biotechnology Project 
Human Health 
Animal Health 
Agriculture 
Agrifood 
Nutrition 
Cosmetics 
Environmental 
Marine Science 
Industrial 
Bioenergy 
Bioinformatics 
Other 

 

 

 

3. Results 

Figure 1 presents the percentage of biotechnology based companies by county in Ireland. 

From Figure 1, one can see that Dublin has the highest percentage of biotechnology 

companies (50%). Galway and Cork also have a high percentage share with between 7% and 

13% of companies, respectively.  

 



 

 

 

Figure 1  - Spatial Distribution of Biotechnology Companies at the County Level 

 
At the National level, the main scientific domain of biotechnology companies that 

responded to the survey (Figure 2) was Human Health, with 84% companies partially 

or completely engaged in the human health sector. At the NUTSIII level, the Dublin 

region had the highest number of biotechnology companies and the majority of these 

operated within the human health sector. The West and South West had the next 

highest number of biotechnology companies and similar to Dublin both regions 

reported a high number of companies involved in the human health sector. However 



 

from Figure 3, one can see that in the West, the number of companies involved in 

agriculture and marine science are comparable to the human health sector. Figure 4   

presents the main biotechnology domain across the four Share Biotechnology partner 

countries. Similar to Ireland, human health was the most common biotechnology 

domain in all ShareBiotech regions, with the exception of the Algarve where the most 

represented domains were Environment and Industrial Processing.

 

Figure 2 - Percentage of Irish Biotechnology Companies by Domain
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Figure 3 - Irish Biotechnology Companies by 
 
 

 
Figure 4 - Percentage of Biotechnology Companies by Domain by Country
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Figure 5 presents the age profile of Irish biotechnology companies. From Figure 5, it 

is evident that growth in the sector expanded greatly from the 1

mainly due to the increased growth of the pharma sector and its biotechnology based 

innovations in Ireland. Figure 6 presents the age profile of biotechnology companies 

across the four SBT partner countries. 

 

 
Figure 5 - Biotechnology Company Formation in Ireland
 
 

Figure 6 - Biotechnology Company Formation 
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Figure 5 presents the age profile of Irish biotechnology companies. From Figure 5, it 

is evident that growth in the sector expanded greatly from the 1980s onwards, this is 

mainly due to the increased growth of the pharma sector and its biotechnology based 

innovations in Ireland. Figure 6 presents the age profile of biotechnology companies 

across the four SBT partner countries.  
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980s onwards, this is 

mainly due to the increased growth of the pharma sector and its biotechnology based 

innovations in Ireland. Figure 6 presents the age profile of biotechnology companies 
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Figure 7 presents the number of companies by the employment size for each country. 

From Figure 7, one can see that the majority of companies in Ireland are

employee less than 25 people. This pattern is similarly found across the four SBT 

partner countries. Ireland has the highest number of companies in the 50

employee categories. 

 

 
 
 
Figure 7 - Number of Companies by Employment Size Category 
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economy with high rates of exports, which characterises Ireland. 
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From Figure 7, one can see that the majority of companies in Ireland are SMEs and 

employee less than 25 people. This pattern is similarly found across the four SBT 

partner countries. Ireland has the highest number of companies in the 50
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Figure 8 - Market Orientation of Irish Biotechnology Companies
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markets outside the EU. This would indicate that Irish biotechnology companies are 

more outward focused compared to their EU counterparts.
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Market Orientation of Irish Biotechnology Companies 

Figure 9 presents the market orientation of the surveyed biotechnology companies 

across the SBT partner countries. From Figure 9, one can see that Ireland has the 

highest percentage of companies trading outside their national and local markets. 91% 

of Irish biotechnology companies sell outside the EU, whilst only 72% of French 

companies and 36% of Spanish and Portuguese companies have expanded their 

markets outside the EU. This would indicate that Irish biotechnology companies are 

more outward focused compared to their EU counterparts. 
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Figure 10 continues by presenting the participation of the surveyed biotechnology 

companies in external networks across the four SBT partnership countries. From 

Figure 10, it is clear that France has the highest percen

involved in networks (88%). Spain has the second highest (78%) and 73% and 60% of 

biotechnology companies are involved in networks in Ireland and Portugal, 

respectively. 

 

Figure 10 - Participation in Networks by Country
 
Figure 11 presents the percentage share of patents and licenses across the four SBT 
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Figure 11 Company Patents & Licenses across SBT Partner Companies

 

Figure 12 presents the barriers to R&D in Irish biotechnology companies as stated by 

the companies themselves. From Figure 12 one can see that

the cost of engaging in biotechnology based R&D was a significant barrier to R&D 

activities in Ireland. 89% of companies stated that accessing the required technology 

and equipment was a significant barrier and 81% of companies s

information was a significant barrier.

Property Rights also appears as significant obstacle to the commercialisation of 

research outputs (84%). 

 

34

�34

 34

-34

/34

034

134

�����	�

-&.

0 4

��������	��������
����������/�0
����������
���

Figure 11 Company Patents & Licenses across SBT Partner Companies 

Figure 12 presents the barriers to R&D in Irish biotechnology companies as stated by 

the companies themselves. From Figure 12 one can see that all companies stated that 

the cost of engaging in biotechnology based R&D was a significant barrier to R&D 

activities in Ireland. 89% of companies stated that accessing the required technology 

and equipment was a significant barrier and 81% of companies stated accessing 

information was a significant barrier. The management and protection of Intellectual 
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Figure 12 - Stated Barriers to R&D in Irish 

 

Figure 13 presents the barriers to R&D across the four SBT partner countries as stated 

by the companies themselves. From Figure 13 it is evident that the cost of R&D was 

the highest stated barrier to engaging in R&D across the four

with 79% of French companies stating it was a significant barrier, 77% of Portuguese 

companies and 72% of Spanish companies. In France, 51% of companies stated that 

regulation was a significant barrier. In Portugal, 77% of companies

to information was a significant barrier and in Spain, 55% of companies stated that 

access to qualified human resources was a significant barrier.
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Figure 13 - Stated Barriers to R&D for Biotechnology Companies across the four 

SBT countries  

 

Figure 14 presents the techniques used in Irish biotechnology companies. Of the 

companies surveyed, 86% of companies stated that they used protein and other 

molecule techniques; 86% stated that they used biological resources and imaging 

techniques and a further 86% stated that they used biological resource based 

techniques. Figure 15 presents the biotechnology technique needs in Irish companies. 

Of the companies surveyed, 78% stated that they had protein and other molecule 

technique based needs, 78% stated that they had gene RNA technique needs and 76% 

of companies stated that they had biological resources and imaging needs. 
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and a further 86% stated that they used biological resource based 

Figure 15 presents the biotechnology technique needs in Irish companies. 

Of the companies surveyed, 78% stated that they had protein and other molecule 

% stated that they had gene RNA technique needs and 76% 
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Figure 14 - Stated Biotechnology Techniques Used by Irish Biotechnology 

Companies  

 

Figure 15 - Stated Biotechnology Tech

 

Figure 16 presents the results of Figure 14 (techniques used) and 15 (techniques 

needed) together.  From Figure 16, one can 

with the largest gaps between technological requirements and

nanobiotechnology category 

(87%) and the current capacity

DNA/RNA (93% use relative to 97% need) and Gene RNA (86% use relative to 

need) category in Ireland.  
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Figure 16 - Percentage of Irish Companies that use & have needs for 

Biotechnology Techniques  

 

Figure 17 presents the biotechnology techniques used by the surveyed companies 

across the four SBT countries. From Figure 17, 

across the four partner countries use process biotechnology techniques. In France, 100% 

of companies use nanotechnology based techniques (compared to only 47% in 

Ireland). In Portugal, 88% of companies use DNA/RNA techniq

of companies use Gene RNA and Cell based techniques. Figure 18, presents the 

techniques needed by the surveyed biotechnology companies across the four partner 

SBT countries. From Figure 16, one can see that in France, 79% of companie

that they have bioinformatic needs. In Portugal, 44% of companies have DNA/RNA 

based needs and in Spain, 27% of companies stated that have protein, biological 

resources and process biotechnology technique

see that comparatively, Irish biotechnology companies have higher stated technique 

based needs than companies based in the SBT partner countries. 
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Figure 17 - Stated Biotechnology Techniques Used across Country
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4. Conclusions 

Connecting science with business is difficult in a new and innovative environment. 

The difficulties surrounding innovation often positively correlate with the limited 

absorptive capacity of companies, namely their problems in conducting and accessing 

R&D initiatives. Within such an environment, it is difficult to translate the benefits of 

scientific developments to new products and processes. Even if new biotechnology 

firms are  the underlying engines of research and development in a particular industry, 

the transfer of new knowledge to their wider sector, for example the agro-food or 

pharmaceuticals sector, may be difficult. The study presented in this report focused on 

the profile of biotechnology companies in Ireland, particularly their R&D based uses 

and needs and their comparative position within the EU biotechnology sector. The 

study found that the majority of Irish Biotechnology companies are based in Dublin, 

with Cork and Galway also having a high proportion of companies. The study found 

that similar to the three other partner countries within the SBT partnership, Human 

Health has a particularly important weight for biotechnology companies in Ireland.  

 

The formation of Irish biotechnology companies has grown since the 1960s, 

particularly during the last decade. While growth in the sector has lagged behind both 

France and Portugal, it is important to note that both France and Portugal have a 

longer history of biotechnology based companies. 

 

Intellectual Property rights are an important aspect of performance and strategy for 

companies in the Biotechnology sector with 61.2% of the interviewed companies 

across the SBT partnership indicating that they have registered patents and half have 

bought IPR to develop their activities. Irish companies have the highest percentage of 

registered patents and licenses (41%). 

 

In terms of market orientation, Ireland is a small open economy that historically has 

high export rates across a variety of sectors, including agriculture, IT and 

pharmaceuticals. This pattern is also evident in the biotechnology sector with Ireland 

having the highest rate of trading to external markets (EU -97%, ouside the EU – 91%) 

of the four SBT partner countries.  



 

 

Research has indicated that belonging to sectoral networks increases the viability and 

management capacity of a sector (Kogut, 2000). This study found that biotechnology 

is a highly networked activity. However, while 88% of French companies are 

involved in networks, only 73% of Irish biotechnology firms are involved in a 

network. This would indicate a need to incentivise network formation in the sector 

through public infrastructures such as providing network based funding and 

specialized network coordinators available.  

 

In terms of barriers to R&D in the Irish biotechnology sector, this study found that 

companies are constrained mainly by the high costs of investment, access to 

technologies and unclear regulatory requirements. These factors were also highlighted 

as significant barriers in the other three SBT partner countries. These factors mean 

that companies in the biotechnology sector often find it difficult to meet their full 

productive potential. As such, the regulation and cost structure associated with 

accessing biotechnology techniques requires significant reformulation if it is to 

actively meet the needs of the biotechnology sector. Zhang et al., (2011) provide a 

comprehensive overview of a number of methods - entrepreneurial, partnership and 

state developmental - for the development of biotechnology based innovation.The 

biotechnology needs of companies in Ireland and across the four SBT countries are 

quite diverse and current capacity does not overcome existing needs. The different 

country profiles and different installed capacity creates opportunities where network 

economies can emerge from interaction among ShareBiotech countries. Networking 

can create benefits to regional organizations, research groups and companies by 

eliminating gaps in the provision of techniques and competencies in specific 

biotechnology areas.  

 

ShareBiotech can play a significant role during its lifetime in responding to several 

types of needs, and in proposing solutions to overcome acknowledged barriers, such 

as access to technology and information. Bringing together both companies and 

research groups has the potential to help to reduce the training gap in some specific 

techniques and identify partners to help stimulate more cooperation initiatives in the 

Atlantic area. For companies a particular aspect where ShareBiotech action may be of 

crucial importance is the consolidation of a more open, accessible and professional 

network of technological core facilities (research centres) that can provide access to 



 

 

biotechnology infrastructures, equipments and competencies. Recommendations for 

regional authorities and national development agencies will also stem from the 

ShareBiotech activity, and will be available inform the new policies for economic 

development and innovation.   
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