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Chapter Two

2. SETTiNG ThE CONTEXT

2.1 | iNTRODuCTiON

The purpose of this chapter is to set the economic context of the countries being examined in 
chapter three, four, five and six of this thesis. In chapter three of this thesis, the relationship between 
firm innovation and productivity in Ireland is examined. Hence, section 2.2 of this chapter provides 
a background on the economic and innovation performance of Ireland. In chapter four of this thesis, 
firm innovation and productivity is examined using a partitioned dataset of a sample of firms from 
transition economies and a sample of firms from innovation driven economies. In chapter five, 
product life cycles using the firm as a unit of analysis is examined using firm level data from innovation 
driven economies. In chapter six, government intervention is examined in innovation and transition 
driven economies. Section 2.3 and section 2.4 of this chapter provide contextual backgrounds on 
the economic and innovation performance of transition and innovation driven economies. The main 
focus of each of these sections is primarily the economic performance of the sampled economies 
during the 1990-2005 time period as the primary firm level data used in this thesis for chapters 
three to six is from the third edition (2005) of the Business Environment and Enterprise Performance 
Survey (BEEPS). However, in chapter six the data on the transition economies does stem from the 
fourth edition (2009) of BEEPS. 
 

2.2 | ThE ECONOMiC AND iNNOvATiON pERFORMANCE OF iRELAND

Understanding the innovation process in the Irish context from the pre ‘Celtic Tiger’ period to the 
post ‘Celtic Tiger’ period is becoming an increasingly important issue for Irish policymakers especially 
in the aftermath of the recent financial crisis. In this thesis, the innovation data for Ireland is from 
the Business Environment and Enterprise Performance Survey (BEEPS). The principle year of the data 
source being used is from 2005. The discussion in this section will focus on the period leading up to 
2005 that will provide a context for the Irish paper that follows in chapter three. 
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Figure 2.1 shows the extent of the growth experienced between the early 1990’s to the mid 2000’s 
years, which grew from a GVA per capita of just over €16,000 to almost €35,000 by 2005. The Republic 
of Ireland which had a level of per capita GVA that was 3% behind its nearest neighbours Northern 
Ireland in 1993, subsequently passed out the North, during the aforementioned period, to reach a 
level that was 42 per cent greater in 2005. 
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Figure 2.1 | GVA per Capita in Republic of Ireland and Northern Ireland: 1993-2005 (€, 000’s)
Source: Authors calculations based on CSO and Oxford Economics

Note: GVA is at constant 2003 basic prices and is adjusted for PPP’s and exchange rates

The population in Ireland increased by almost 14 per cent to over 4.1 million people in the period 
from 1996 to 2005 (CSO, 2005). The period from the early 1990’s to the middle of the 2000’s period 
became known as the ‘Celtic Tiger’ period. In 2004, Ireland had the second highest GDP per capita 
and second highest GDP per working person within the European Union (CSO, 2005). From 1996 to 
2005 the employment rate in Ireland increased from 55.1 per cent in 1996 to 67.1 per cent in 2005 
(CSO, 2005). Ireland boasted the lowest unemployment rate in the European Union in 2005 at 4.2 
per cent (CSO, 2005).
 
The growth during this period was relatively high in all Irish regions. The Central Statistics Office has 
published regional Gross Value Added (GVA) for 8 NUTS 3 regions and various measures of county 
income from 1993 to 2005 (CSOa, Various Years). GVA is available for the three sectors: agriculture, 
manufacturing and services. In addition, regional population and employment are available from 
the same source. Regional labour force data are available from the Quarterly National Household 
Survey (CSOa, Various Years). From Table 2.1, the South West region (Co. Cork and Co. Kerry) grew 
the fastest during the period 1993-2005. Another top performer was the Dublin plus Mid-East (Co. 
Meath, Co. Kildare and Co. Wicklow) region. As can be identified in Table 2.1, the growth rates per 
annum at a regional level are high and every region performed well throughout the period.
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Table 2.1 | Regional GVA per capita (€) at Basic Prices for Republic of Ireland 1993 to 05 (% p.a.)

1993-2005

Region GvA per Capita

Dublin plus Mid East

South East

Midlands

South West

Mid West

West

Border

State

+6.5

+5.4

+5.4

+7.0

+4.9

+5.7

+5.0

+6.1

Source: Authors calculations based on CSO.

Note: GVA is at constant 2003 basic prices.

This analysis can be broken down further by sector. Table 2.2 shows a breakdown of sectoral 
productivity growth across the Republic. There was a decline in agricultural output for all regions 
from 1993-2005 (except for the Midlands). Productivity growth in the services sector out-performed 
growth in the manufacturing sector in Dublin and the Mid-East, the South-East, Mid-West, West and 
the Border regions. This provides evidence of the growing importance of the service sector to the 
Irish economy during this time period. 

Table 2.2 | Sectoral Productivity Growth in Republic of Ireland Regions: 1993-2005 (% p.a.)

Aggregate Agriculture Manufacturing Services

Dublin + Mid East

South East

Midlands

South West

Mid West

West

Border

State

+4.1

+3.1

+1.9

+4.4

+2.5

+2.8

+2.4

+3.6

-1.2

-4.4

+0.5

-2.8

-4.4

-3.2

-2.9

-2.9

+4.0

+0.8

+2.3

+6.9

+2.0

+1.1

+1.7

+3.8

+5.1

+3.7

+1.9

+3.4

+3.8

+3.4

+3.6

+4.0

Source: Authors calculations based on CSO.

Note: GVA is at constant 2003 basic prices.
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However, economic growth in Ireland during the nineties, according to Kennedy (2000/01) was 
driven by employment growth, and not by accelerating productivity growth. Consequently, 
Kennedy (2000/01) and Gallagher et al. (2002) have argued that the ‘Celtic Tiger’ growth rates were 
unsustainable due to their reliance on employment growth where there is essentially an end game 
to this explanatory variable of growth. Gallagher et al. (2002) and Kennedy (2000/01) have argued 
that growth in the Irish economy in the future would depend on productivity growth. 

Multi factor productivity has been an important source of GDP growth in Ireland in recent years 
(OECD, 2005). High-technology industries in Ireland accounted for over 50 per cent of the total 
manufacturing exports from the Irish economy (OECD, 2005). However, despite the unprecedented 
level of growth experienced during the ‘Celtic Tiger’ and the importance of the amount attributed 
to innovation, the performance of innovation input measures in particular, were weak. For instance, 
the percentage of investment of R&D to GDP had remained stagnant in Ireland from the period 
1994 to 2002. This was out of line with most OECD countries where the ratio of investment on 
knowledge to GDP increased in most countries from the mid-nineties to the early 2000’s period. 
Increases in software expenditure were the major source of increased investment in OECD countries 
over this period (OECD, 2005). In a comparison of OECD countries, Ireland’s investment in R&D, 
higher education and software performed poorly with a ranked place of 16th out of twenty OECD 
countries (OECD, 2005). Ireland held a similar position relative to other OECD countries with respect 
to investment in machinery and equipment. In terms of R&D intensity, Ireland was situated below 
the EU25 (OECD, 2005). The private sector made up most of the funding of R&D in Ireland in 2002. 
This was not out of line with other OECD countries where in total, 62 per cent of funding of R&D in 
OECD countries comes from the private sector. However, business R&D intensity growth in Ireland 
was below the EU25 (OECD, 2005). At a sectoral level, during the 1993 to 2001 period, Ireland had the 
most notable differences in R&D growth rates for the manufacturing and service sectors throughout 
all OECD countries. During this period, Irish R&D increased by 27 per cent in services primarily driven 
by growth in computer services and R&D spending increased by 7 per cent in manufacturing. In 
terms of the manufacturing sector, the R&D expenditure in Ireland was highly skewed towards high 
technology industries (OECD, 2005). 

In the European Innovation Scoreboard (EIS), Ireland was categorised as an ‘average performer’ 
(European Commission, 2005). In the EIS, there are four categories: innovation ‘leading countries’ (i.e 
Germany); ‘average performers’ (i.e Ireland); ‘catching up’ countries (i.e Latvia); and ‘losing ground’ 
countries (i.e Poland). Considering the evaluation of Ireland from the OECD (2005) innovation 
scoreboard, it was surprising that Ireland was in the second highest category in the EIS as they are 
not great performers in terms of research and innovation inputs. However, in terms of innovation 
outputs, Ireland showed a much better performance. This finding highlighted the particular strength 
of the Irish workforce to translate innovation inputs into innovation outputs. And there were further 
significant positive patterns emerging from the EIS (2005) analysis. Ireland proved to be a leader 
in the E.U. region in science and education graduates and in high technology exports and was an 
innovation trend leader (highest growth rates relative to other nations) in the area of broadband 
penetration rates. 
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Up until the mid-1950’s Irelands industrial policy was focused on supporting domestic firms through 
protectionist policies. For the past six decades Ireland’s industrial policy strategy has predominantly 
focused on two principle areas: (1) the promotion of export led growth in Irish indigenous companies 
through grant support and tax breaks on profits from export sales and (2) the promotion of export 
platforms for foreign direct investment (FDI) locating in Ireland where such FDI was attracted by 
grant support and tax breaks on profits from export sales (Ruane and Gorg, 1997). Ireland’s success 
in attracting FDI through the operations of the Industrial Development Authority (IDA) has received 
a lot of applause. The IDA has been able to secure substantial FDI investment through automatic 
fiscal incentives with discretionary grants, which have been independent of the uncertainties of 
yearly budgets and different governments (Ruane and Gorg, 1997). For example, from the 1950’s to 
the 1980’s, firms have received certainty in securing long tax holidays for 10-15 year periods with 
partial relief for another 5 years, along with grants for plant and machinery once they deliver on 
employment commitments (Ruane and Gorg, 1997). Furthermore, they have benefitted from secure 
corporation tax rates of an underlying 10 per cent from the 1980’s to 2010. In short, the IDA and the 
Irish governments’ industrial policies have remained relatively unchanged over long periods of time 
providing certainty for indigenous and foreign companies.

In the 1970’s, the IDA directed the majority of their recruitment attention towards the high technology 
industry especially in electronics and chemicals (Frenkel et al. 2003). This led to a dual type economy 
with advanced high technology owned foreign producers alongside domestic firms endowed with 
traditional and unsophisticated technology (Nesc, 1982). Up to the late nineties, much of the focus 
of industrial policy incentives was focused on attracting and maintaining employment. Ruane 
and Gorg (1997) note that the results of various surveys have identified tax incentives as the most 
important type of incentive for encouraging foreign manufacturing companies to locate in Ireland. 
A Deloitte Touche Tohmatsu survey indicated that 60 per cent of firms found the cooperation tax rate 
as particularly influential in their decision to locate their manufacturing operations in Ireland (Frenkel 
et al. 2003). The Telesis Report (1982) criticised the over-reliance of the Irish economy on foreign 
industry and called for a greater need to support indigenous industry. The dual typology across the 
manufacturing base between foreign and domestic firms in Ireland has also been mirrored by a dual 
industrial policy approach in recent decades. The Industrial Development Act of 1993 identified the 
imbalance of policy focus towards foreign investment whilst indigenous Ireland was being side-
tracked. This led to the development of three principle bodies in Ireland dealing with industrial 
policy. The IDA would remain responsible for attracting and maintaining FDI. Enterprise Ireland was 
established, which provided policy support to indigenous companies. The third distinctive body to 
be established was Forfas that would act as the overall governing body of industrial policy in Ireland 
and would provide advice through research and counsel to the IDA and Enterprise Ireland.

Since the beginning of the recent century, there was a shift in concentration amongst policymakers 
away from concerns about employment to more emphasis on investment in innovation. It was 
becoming established in policy circles that the employment rate that was a key driver of the ‘Celtic 
Tiger’ growth period was reaching an end-game. It was becoming more apparent that productivity 
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growth through increased innovation would be important in driving long term prosperity in Ireland. 
From 1997 to 2006, gross expenditure on R&D in Ireland increased by 7.6% per annum at constant 
prices (Jordan and O’Leary, 2008). In the period 1996 to 2000 gross expenditure on R&D increased 
from 1000 million to 1,900 million (constant prices) (Forfas, 2005a). From 1994 to 2004, business 
expenditure on R&D (BERD) increased from 549 million to 1150 million (constant prices) (Forfas, 
2005a). 35.3 per cent of the total spend on BERD came from the software and computer related 
industries. Higher education expenditure on R&D (HERD) also increased from 163.2 million in 1994 
to 491.7 million (constant prices) in 2004 (Forfas, 2005a). Government intramural expenditure 
on R&D rose from 78.2 million in 1994 to 138.4 million (constant prices) by 2004. The number of 
researchers per 1,000 of the population also increased during the 1996 to 2004 period with a figure 
of 4.8 per 1,000 in 1996 increasing to 5.7 per 1,000 researchers by 2004 (Forfas, 2005a). In terms of 
other country comparisons, the Irish performance in this regard was below Germany at a rate of 6.9 
researchers per 1,000, but above Spain and Poland who recorded 5.6 researchers and 4.5 researchers 
per 1,000, respectively (Forfas, 2005). It can be noted from these figures that there were considerable 
increases in R&D inputs by the Irish government from the mid 90’s to 00’s period. 

The catalysts for the increased spending over this period were primarily due to the establishments of 
Science Foundation Ireland (SFI) in 2001 and the Programme for Research in Third Level Institutions 
(PRTLI) in 1998. Irish policymakers viewed Higher Education Institutes (HEI’s) as critical to any 
innovation strategy. In 1998, the Programme for Research in Third Level Institutions (PRTLI) was set 
up to improve the Irish research environment. The programme was designed to provide investment 
to HEI’s so they could invest in research infrastructure and provide investment in the careers of young 
researchers. The SFI of Ireland was established in 2001 to undertake and support strategic research, 
that was of world class status, and that was in the niche areas of ICT and biotechnology, including 
the underlying scientific disciplines (Forfas, 2005). The call for the SFI to be established came from 
an Irish Council for Science, Technology and Innovation (ICSTI) technology foresight report where 
the concern of losing comparative attractiveness due to a lack of funding in ICT and biotechnology 
was a great concern (Forfas, 2005). The SFI was envisaged to provide a bedrock of support for the 
technology based industries that accounted for circa two thirds of the total manufacturing output in 
Ireland (Forfas, 2005). Under the Irish government national development plan from 2000-2006 both 
the HEI and the SFI were allocated over 600 million each to fund their objectives (Forfas, 2005). 1,151 
research staff was supported by SFI over the six year period. 34 of the 1,151 are leading research 
scientists. 548 researchers were supported in the area of biotechnology and 603 researchers were 
supported in the area of ICT (Forfas, 2005). In 2004, Ireland boasted one of the highest percentages 
of science and engineering graduates as a percentage of total graduates in the European area at 29 
per cent. For instance, this was higher than Spain and Germany who had 27 per cent and 26 per cent 
respectively (Forfas, 2005a).

However, despite the clear increases in attention (as evidenced by establishing the PRTLI and SFI) 
and gross expenditure towards innovation inputs by the Irish government, the percentage of 
investment relative to GDP has stayed relatively the same. The percentage of investment of R&D 
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to GDP was 1.26 per cent in 1994 compared to 1.20 per cent in 2004. This is still considerably lower 
than the OECD average of 2.07 per cent in 1994 to 2.24 per cent in 2004 (Forfas, 2005a). BERD as a 
percentage of GDP actually decreased over the same period from 0.88 per cent to 0.77 per cent. 
HERD increased over the period from 0.26 to 0.33 per cent. Government intramural expenditure 
as a percentage of GDP also declined from 0.12 per cent to 0.09 per cent (Forfas, 2005a). The poor 
performance of Irish government investment and BERD has been highlighted by various European 
Innovation Scoreboard reports over the past decade. The ICSTI in a statement on state expenditure 
priorities for 2004 (Forfas, 2004: 1-2) pressed on the need for a number of expenditure priorities for 
2004 as listed below:

 – “the introduction of R&D Tax Credits to ensure Ireland is not at a competitive disadvantage as 
a location for foreign direct investment. A number of countries with which Ireland competes 
already offer R&D tax credits, including France, Netherlands, Spain and the UK; 

 – the NDP funding commitments for the developing research infrastructure of strategic importance 
to Ireland under the HEA’s Programme for Research in Third Level Institutions (PRTLI) should 
be reinstated in 2004; third level institutions should be facilitated in loan financing the current 
shortfall in PRTLI funding; the enhancement of Ireland’s investment in research excellence 
through 

 – Science Foundation Ireland must be continued; 
 – increased support should be provided for applied research in industry and for commercialising 

research;
 – an allocation of €14.6 million should be provided to initiate implementation of the Report and 

Recommendations of the Task Force on the Physical Sciences.”

One of the key areas designated for this funding was towards HEI’s. However, Jordan and O’Leary 
(2008) found HEI’s to have a negative influence on business innovation in Ireland. In turn from this 
finding, they argued that perhaps that investing in innovation through HEI’s in Ireland may not be the 
best use of taxpayers’ money and raised concerns over the direction the government’s innovation 
policy was taking. Hence, further studies on innovation in businesses in Ireland should help Irish 
policymakers identify key areas for intervention and ensure that current policy interventions and 
policy strategies are fit for purpose. In the next section of this chapter, past papers on innovation 
studies in Ireland are presented and their key findings identified and discussed. 

Innovation studies in Ireland have predominantly focused on the firm as a unit of analysis. At the firm 
level, many of the factors argued to be important for whether a firm innovates are similar across the 
studies conducted using Irish data. For instance, R&D expenditure has been found to have a positive 
effect on the likelihood of a firm product innovating (Harris and Trainer, 1995; Love and Roper, 2001; 
Roper et al., 2008; Hewitt-Dundas and Roper, 2010; Doran et al., 2012a). Doran et al. (2012a), explored 
the relationship between R&D and innovation output in more detail using data from the Community 
Innovation Survey (2004-2006). They identified that foreign firms spend 6 times more on R&D per 
worker than domestic firms. They found spending by Irish businesses on intramural R&D (creative 
work conducted through in-house operations) to have a positive effect on product innovation. 
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They further found extramural R&D (creative work purchased from external sources) to have a large 
positive return for process and organisation innovations for Irish businesses. Intramural R&D and 
extramural R&D were found to have no effect on the innovation outputs of foreign firms. However, 
foreign firms over the 2004-2006 sampled period spent €4,366 per worker on patented inventions, 
know-how and other types of knowledge from other firms. This amount of spending by foreign firms 
was 33 times higher than the average level of spending by Irish businesses. This finding provides 
evidence for the argument that two very different innovation systems exist between foreign firms 
and domestic firms in Ireland. The dual policy approach by the Irish government towards domestic 
and foreign firms appears to have exacerbated the differences being identified between domestic 
and foreign firms.

In terms of other drivers of innovation, Doran et al. (2012a) did find a positive influence of firm size 
on innovation outputs. Roper et al. (2008) had a similar finding where they identified that firm size 
has a positive effect for process innovations. Hewitt-Dundas and Roper (2010) found that innovation 
activities are determined by a firms’ organisational context, skill base and capital investment. A 
number of studies have looked at the role of economic geography. Roper (2001) considered the 
effect of spatial factors on the likelihood of a firm innovating and found no evidence of an urban 
hierarchy of innovation for manufacturing firms in Ireland. Similarly, in a later study, Roper et al. (2008) 
found no locational effect on a firm’s innovation outputs using Irish data. Doran et al. (2012) found 
that international interactions mattered more for process innovation, than local, regional or national 
interactions. They found no evidence that the proximity of a skilled labour pool or urbanisation 
matters for whether a firm engages in product or process innovation. Jordan and O’Leary (2008) 
found no evidence that geographical proximity matters (as measured by proximity to customers 
and suppliers) for innovation, but did find population density to matter. Hewitt-Dundas and Roper 
(2010) found that supply chain collaboration was important for innovation. Therefore, while the 
existing studies conducted in Ireland have found that external knowledge sources are important for 
firm innovation outcomes (Doran et al. 2012a; Roper et al. 2008; Roper, 2001), other than the finding 
by Hewitt- Dundas and Roper (2010) on local supply chain collaborations, the majority of findings 
tend not to be related to geographical issues, other than at the international scale. 

Roper et al. (2008) employ what they refer to as “the innovation value chain” using firm data on 
manufacturing plants in Ireland and Northern Ireland for 1991-2002, and Doran and O Leary (2011) 
also apply “the innovation value chain” to the Community Innovation Survey (CIS) 2004-2006 data. 
The innovation value chain involves a number of different steps to analyse knowledge production 
(internal and external to the firm), to innovation outputs (product and process innovations) and finally 
to assess the impact the innovation outputs have on both the growth and productivity in the firm. 
Roper et al. (2008) found evidence of complementarities between customers, suppliers, competitors, 
public and internal knowledge sourcing activities for both product and process innovation. For the 
exploitation step, they found that both product and process innovations contribute positively to 
firm growth. However, they found that product innovation has a short term disruptive effect on 
labour productivity. In contrast, the key finding from the Doran and O’Leary (2011) paper is that the 
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introduction of new products and subsequently innovation success has a strong positive effect on 
productivity. This is at odds with the Roper et al. (2008) paper. Doran and O’Leary (2011) also find a 
two way causation effect whereby productivity is also found to have a positive influence on product 
innovation. There is conflicting evidence in the Irish literature on the positive and negative effects of 
the innovation-productivity relationship.

2.3 | ThE ECONOMiC AND iNNOvATiON pERFORMANCE OF TRANSiTiON ECONOMiES

In this thesis, countries are partitioned according to the GCR (Global Competitiveness Report). In this 
section, we focus on economies that are categorised as transition economies in the GCR. In the GCR, 
a country is categorised as a transition country if it is neither efficiency driven nor innovation driven, 
and hence its stage of development is in transition between efficiency and innovation. Interestingly, 
firms from the countries defined as being in transition in the BEEPS sample are also firms operating 
in countries that are only in their second decade of transition from command economies to market 
driven economies. In this sense, the economies are in two transition stages, firstly in terms of 
development from efficiency driven to innovation driven as defined by the GCR and secondly, in 
transition from allocating resources previously in a command economy setting to now allocating 
resources in a market economy setting. The demise of communism in Central and Eastern Europe 
(CEE) and the Baltics ushered in a new unprecedented process of transition as no economy had ever 
moved from a comprehensively controlled economy to a market economy in such a short period of 
time. 

The sample of transition economies used in this study comprise of countries from the CEE and the 
Baltics. The Baltic countries are Estonia, Latvia and Lithuania and the CEE countries are the Czech 
Republic, Hungary, Poland and Slovakia. These countries are categorised as transition economies 
by the World Bank (Mitra and Selowsky, 2002) and by the International Monetary Fund (IMF, 2000). 
At the beginning of reforms in the early nighties, the economies in transition experienced falls in 
their GDP per capita, which was accompanied by high unemployment and inflation rates (Lee and 
Jeong, 2006). It is clear that these economies are not a homogeneous group, and many of these 
economies are approaching the finishing line and others are languishing at various points along 
the track (IMF, 2000). According to the IMF (2000), the commitment to macroeconomic stabilization 
came sooner and implementation of structural reforms was firmer in the CEE and Baltic countries. 
The IMF (2000) further claim the economies in the CEE and Baltic areas have transitioned and are 
now in a process of catching-up with the richer nations. However, as can be seen from Table 2.3 
and Table 2.4. Transition economies still lag considerably behind their counterparts in innovation 
driven economies in gross national income and labour productivity per person. There is a gap of 
almost 21,000 euros in gross national income between the highest gross national income economy 
of the innovation driven economies (Ireland) and the lowest gross national income economy of the 
transition economies (Latvia), even when controlling for purchasing power parities. Similarly, Latvia 
has the lowest labour productivity per person employed of the transition economies at a figure 
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of 46. This is 54 percentage points below the EU-27 and 91 percentage points below the highest 
labour productivity per person employed in the innovation economies (Ireland). Hence, transition 
economies may have made considerable improvements in improving the institutional and business 
environment for the proper functioning of a market economy but they still lag considerably behind 
their innovation driven counterparts in many economic measures.

Table 2.3 | Gross National Income Per Person at PPP for Innovation and Transition Economies

Country 2004

Czech Republic 18420

Estonia 13630

Germany 28170

Greece 22230

Hungary 15800

Ireland 32930

Latvia 11820

Lithuania 12690

Poland 12730

Portugal 19240

Slovakia 14480

Slovenia 20830

Spain 24750

Source: World Economic Indicators 2006, World Bank.

Table 2.4 | Labour Productivity per person employed for Innovation and Transition Economies

Country 2004

Czech Republic 73

Estonia 58

Germany 108

Greece 101

Hungary 68

Ireland 137

Latvia 46

Lithuania 54

Poland 62

Portugal 70

Slovakia 66

Slovenia 82

Spain 102

Source: Eurostat (2014) 

Note: Base Category is EU27 = 100
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For instance in Table 2.5, the growth rates of transition economies are presented. From the period 
1990-2000, Latvia and Lithuania experienced negative per annum growth rates of -1.6 per cent and 
-2.7 per cent, respectively. The economies of Estonia, the Czech Republic, Hungary and Slovakia grew 
very slowly or at a moderate pace over the same period. Poland is the only outlier which performed 
relatively well when compared with other transition economies, recording a per annum growth rate 
of 4.6 per cent over the period. This poor performance in terms of GDP growth rates for transition 
economies changes considerably in the following decade, at least up until the global recession. 

In Table 2.5, the average growth rates for transition economies from the period 2000-2004 are 
also presented. Estonia whilst recording barely any improvement in growth throughout the 90’s, 
recorded a magnificent 7 per cent average growth rate per annum from 2000-2004. Similarly, Latvia 
and Lithuania both recorded over 7 per cent annum growth rates over the same period. Every 
transition economy, except for Poland, experienced an average growth rate per annum of over 3 
per cent during the 2000-2004 period. It is not surprising that Poland had a slowing down in their 
growth rates during this period, after the impressive GDP growth rates experienced in that country 
over the 1990-2000 period. 

Table 2.5 | Gross Domestic Product Growth Rates per annum for Innovation and Transition Economies

Country 1990-2000 2000-2004

Czech Republic 1.1 2.8

Estonia 0.2 7

Germany 1.8 0.6

Greece 2.2 4.2

Hungary 1.6 4

Ireland 7.5 5.1

Latvia -1.6 7.4

Lithuania -2.7 7.5

Poland 4.6 2.8

Portugal 2.7 0.3

Slovakia 1.9 4.6

Slovenia 2.7 3.2

Spain 2.6 3

Source: World Economic Indicators 2006, World Bank.

The underlying output structure of the economies, in terms of agriculture, industry and services 
output has changed considerably. The patterns associated with these changes are presented in 
Table 2.7. The agricultural output as a share of GDP has fallen in all of the transition economies. In 
some cases the fall is quite dramatic, as is the case in Estonia, Hungary, Latvia and Lithuania. The 
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industrial share also fell in all economies except for Lithuania where there was a marginal increase in 
the share of industrial output to GDP. The sector share-shift experienced in these economies has led 
to a dramatic increase in the service sectors of these economies, especially in Latvia, Slovakia and 
Estonia. From Table 2.61, during the period 1990 to 2000, manufacturing growth rates are particularly 
high in the Czech Republic, Estonia, Hungary and Poland. High growth rates are experienced for 
both manufacturing and services in Lithuania and Slovakia. Noticeably, the service sector was the 
most important driver of GDP growth in Latvia. The pattern of GDP growth by sector is similar for the 
period 2000-2004 (Table 2.6). Manufacturing is still the main driver of growth in the Czech Republic 
and Estonia. Both manufacturing and services are important for GDP growth in Latvia, Lithuania and 
Slovakia. All sectors are important in Hungary and agriculture and manufacturing are particularly 
important in Poland. Predominately, we can conclude that since 1990, the tertiary sector grew in 
importance in the Baltic and CEE area. However, both the manufacturing and the service sector 
were important in explaining growth patterns in most transition economies over the 15 year period. 
In terms of manufacturing growth, the CEE economies have benefitted greatly from their proximity 
to the major European Union markets (Radosevic, 2002). This proximity effect has had a knock-on 
benefit to the CEE’s export competitiveness and increased competition from foreign competitors 
in the domestic market. During the 90’s, there has been substantial investment from FDI in the 
automotive and electronic industries in Hungary, Czech Republic and Poland, clothing in Romania 
and Poland and furniture in Poland (Radosevic, 2002). 

Table 2.6 | Structure of Output by Percentage of GDP for Innovation and Transition Economies for selected 
periods

Agriculture industry Manufacturing Services

Country 1990-2000 2000-2004 1990-2000 2000-2004 1990-2000 2000-2004 1990-2000 2000-2004

Czech Republic 2.4 1.2 -0.2 4.1 3.8 6 1.7 2

Estonia -3.4 -2 -3.3 10.5 5.9 11.6 3.1 5.9

Germany -0.2 -0.1 -0.1 -0.1 -0.1 -0.4 2.9 1.3

Greece 0.5 -0.3 1 4 2 2.7 2.6 4.9

Hungary -2.4 5.5 3.5 3.3 7.9 4.5 1.2 3.9

Ireland N/A N/A N/A N/A N/A N/A N/A N/A

Latvia -5.7 2.7 -8.7 8.6 -7.8 8.1 2.6 7.4

Lithuania -0.8 2.7 3.3 10.5 5.7 9.6 5.5 6.4

Poland 0.9 4.7 7.3 2.3 10 5.2 4.6 2.9

Portugal 0 0.9 3 -1.2 2.4 -0.1 2.2 1.3

Slovakia 2.7 3.6 2.4 5.2 6.6 5.7 5.7 4.4

Slovenia -0.5 -1.2 1.6 3.9 1.4 4.7 3.2 3.3

Spain 1.2 -0.4 2.1 2.8 N/A 1 2.8 3.1

Source: World Economic Indicators 2006, World Bank.

1 Manufacturing in Table 2.6 is equivalent to Industry in Table 2.7 except that manufacturing does not include the construction 
and mining sector. 
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Table 2.7 | Structure of Output as a share of GDP in 1990 and 2004 for Innovation and Transition Economies

Agriculture industry Services

Country 1990 2004 1990 2004 1990 2004

Czech Republic 6 3 49 38 45 59

Estonia 17 4 50 29 34 67

Germany 2 1 38 29 61 70

Greece 11 7 28 23 61 70

Hungary 15 3 39 31 46 66

Ireland 9 3 35 41 56 56

Latvia 22 4 46 23 32 73

Lithuania 27 6 31 34 42 60

Poland 8 3 50 33 42 64

Portugal 9 4 32 27 60 70

Slovakia 7 4 59 30 34 67

Slovenia 6 3 42 37 52 61

Spain 7 4 34 29 59 67

Source: World Economic Indicators 2006, World Bank.

Despite the noticeable underlying structural change experienced in transition economies over the 
15 year period and their transformation making their economies more akin to developed societies 
in Europe, there have been a number of commentators, who have made reference to a number of 
remaining concerns. Bakovic (2010) highlighted that one of the problems most transition economies 
face when trying to break into new markets is the fact that their products are behind the technological 
frontier and are often considered “old fashioned”. Therefore, competing in new markets is extremely 
challenging for firms in transition economies. Bakovic (2010) highlights that the path dependent 
supply driven soviet approach to innovation, has rendered firms in these economies slow and 
rigid in identifying and anticipating the evolution of customer tastes and preferences over time. 
Oughton et al. (2002) have made reference to an ‘innovation paradox’ where the need for innovation 
for economic growth and catch up in less developed areas is high, but the factor endowments to 
create such innovation in less developed areas is lacking. Roth and Kostova (2003) outline that 
transition economies suffer from institutional baggage and institutional imperfections. They outline 
institutional baggage to be where formal institutions are constrained due to a lack of change in 
customs, traditions, and code of conduct that were shaped by the way of life in institutions under 
a planned economy. They outline institutional imperfection as the divide between the existing 
and the ideal institutional arrangements and governance systems. The problems of institutional 
baggage and institutional imperfection may explain the poor innovation performance experienced 
in these countries relative to other European Union members. Radosevic and Auriol (1999) found 
that institutional features inherited from the centrally planned period along with institutional 
restructuring during the transition period and country-specific developments have resulted in a 
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variety of country-specific patterns of adjustments in R&D and innovation activities. According to 
Radosevic (2002) in the long run, growth in transition economies cannot be maintained without 
substantial change in their overall systems of innovation. 

Radosevic (2002) has criticised the focus of innovation policy in transitioned economies as being 
path dependent and reliant on past rigid understandings of innovation where the focus has 
been primarily on R&D generation and a linear view of the innovation process. He argues that the 
innovation systems of transition nations need to concentrate more on the diffusion of knowledge 
and on knowledge absorption from FDI and abroad. From the 1990-2004 period, as can be identified 
in Table 2.9, net inflows of FDI have improved in all transition economies. However, this was from 
a very poor FDI base of virtually no FDI in 1990. According to Radosevic (2002), the FDI present in 
transition economies is highly productive and closely integrated with global production networks. 
But the FDI that is located in transition economies is highly uneven and largely confined to 
Hungary, Poland and the Czech Republic (Radosevic, 2002). He criticises the weakness of transition 
economies particularly in the areas of networking, clustering, science-industry linkages, intangible 
assets and in the mobility of workers. PHARE (2000) criticised the lack of linkages between industry 
and universities in Poland where the report characterised the R&D sector as a closed system that 
produces for itself with very little connections with external knowledge sources and hence the 
knowledge externalities are limited. 

Radosevic (2002) stated that CEE economies are further behind other EU countries in terms of 
technology than in terms of levels of development. Furthermore, he highlighted that recent 
analyses have identified that economic growth in transition economies has primarily been created 
by defensive inter-sectoral restructuring, domestic market consumption and low cost FDI. He further 
describes how the area of innovation in terms of technology accumulation, innovation abilities and 
the productive use of national research capacities has been neglected. Aghion et al. (2002) identified 
that patenting is less relevant to firms in transition economies relative to their counterparts in 
developed economies and are thus lagging behind the technological frontier. These comments are 
not surprising since none of the CEE countries had a fully-fledged innovation policy since transition 
(European Commission, 2002). 

Since innovation policies have been neglected in transition economies, it is not surprising that these 
economies were identified and categorised in the European Innovation Scoreboard (EIS) as either 
a ‘catching up’ or ‘losing ground’ innovator. In the 2005 EIS, Hungary, the Czech Republic, Lithuania 
and Latvia were labelled as ‘catching up’ economies. Estonia, Poland and Slovakia were categorised 
as ‘losing ground’ economies. Despite the low ratings, there are some important and positive trends 
emerging from some of the transition economies in the EIS (2005) report. The Czech Republic was 
identified as being a leader in youth education and in terms of employment in medium to high tech 
manufacturing. Furthermore, the Czech Republic was an innovation trend leader (highest growth 
rates) in the area of high tech exports and community trademarks. The Czech Republic had the 
highest R&D spend of all the transition economies in 2004 with 1.27 per cent of GDP being spent on 
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R&D (World Economic Indicators, 2006: Table 2.8). The Czech Republic also had the highest number 
of technicians involved in R&D activities (World Economic Indicators, 2006: Table 2.8). Hungary was 
identified as a leader in the number of innovative SME’s co-operating with one another and also 
as a trend leader (in terms of growth rates) in the area of university R&D expenditures financed by 
the business sector (European Commission, 2005). The percentage of high tech exports in terms 
of total exports in Hungary in 2004 was 29 per cent (World Economic Indicators, 2006: Table 2.8). 
However, Hungary has the lowest number of researchers in R&D of all the transition economies 
(World Economic Indicators, 2006: Table 2.8). Latvia is a leader in the area of university expenditures 
financed by the business sector and a trend leader in triad patents (European Commission, 2005). In 
terms of R&D measures as reported by the World Economic Indicators Report (2006), Latvia does not 
perform well relative to its transition counterparts. Latvia records the lowest output of the transition 
economies in both citations and in the percentage of R&D spend of GDP in 2004 with as little as 
0.38 per cent of GDP spent on R&D investment. Lithuania is not considered to be a leader in any 
innovation input or output measure in the EIS (2005). However, it is identified as a trend leader in 
youth education and triad patents (European Commission, 2005) and has one of the highest number 
of researchers (2,136 per one million people) involved in R&D activities when compared with its 
transition counterparts (World Economic Indicators, 2006). Notably, Lithuania performed more 
poorly in innovation outputs than on innovation inputs in the EIS report (2005). 

Table 2.8 | Measures of Science and Technology Performance for Innovation and Transition Driven Economies 

Researchers in 
R&D  

(per 1,000, 000 
population)

Technicians in 
R&D  

(per 1,000, 000 
population)

Scientific and 
Technical 

journal Articles 
(per 1,000,000 

population)

Expenditures for 
R&D as  

% of GDp

% of high Tech 
Exports as a  

% of Total Exports

Country 1996-2004 1996-2004 2001 1996-2003 2004

Czech Republic 1,594 879 2,622 1.27 13

Estonia 2,523 427 339 0.83 14

Germany 3,261 1,089 43,634 2.5 17

Greece 1,413 895 3,329 0.65 11

Hungary 1,472 457 2,479 0.95 29

Ireland 2,674 621 1,665 1.11 34

Latvia 1,434 318 157 0.38 5

Lithuania 2,136 427 272 0.69 5

Poland 1,581 282 5,686 0.56 3

Portugal 1,949 307 2,142 0.93 9

Slovakia 1,984 460 955 0.59 5

Slovenia 2,543 1,600 876 1.53 6

Spain 2,195 861 15,570 1.11 7

Source: World Economic Indicators 2006, World Bank.
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Table 2.9 | Foreign Direct Investment for Innovation and Transition Economies 

  Net inflows Net Outflows

Country 1990 2004 1990 2004

Czech Republic 0.2 4.2 N/A 0.5

Estonia 0 9.3 0 2.4

Germany 0.2 -1.3 1.4 -0.3

Greece 1.2 0.7 0 0.3

Hungary 1.9 4.6 0 0.1

Ireland 1.3 6.1 0.8 8.7

Latvia 0 5.1 0 0.8

Lithuania 0 3.5 N/A 1.2

Poland 0.2 5.2 0 0.3

Portugal 3.7 0.5 0.2 3.6

Slovakia 0 2.7 N/A 0.1

Slovenia 0.9 2.6 0 1.7

Spain 2.7 1.6 0.7 4.8

Source: World Economic Indicators 2006, World Bank.

The attention is now turned to the economies that are losing ground in the EIS (2005). The countries in 
this category are Slovakia, Poland and Estonia. Estonia was identified as a leader in ICT expenditures 
and a trend leader in business R&D expenditures, USPTO patents and community trademarks 
(European Commission, 2005). Like Lithuania, Estonia performed more poorly in innovation outputs 
than on innovation inputs. Estonia performed moderately (it was neither ranked highest nor lowest 
in any science and technology measure) in the World Economic Indicators Report (2006) relative 
to other transition economies. Poland performed the worst in 2004 in terms of high technology 
exports with only 3 per cent of total exports in 2004 are categorised as in the high technology area 
(World Economic Indicators, 2006: Table 2.8). However, Poland performed extremely well in the 
area of citations and was the highest ranked among all the transition economies in 2004 (World 
Economic Indicators, 2006). Poland is not identified as a leader in any innovation measure but was 
a trend leader in many different areas such as community trademarks, S&E graduates, investment 
in tertiary education and ICT expenditures (European Commission, 2005). Slovakia was identified 
as a leader in the sales share of new to market products and a trend leader in S&E graduates. Like 
Estonia, Slovakia performed moderately (it was neither ranked highest nor lowest in any science 
and technology measure) in the World Economic Indicators Report (2006) relative to other transition 
economies. 

Business enterprises make up most of the funding of R&D in the Czech Republic. The medium to 
high technology industries, account for more than 50 per cent of R&D business expenditure in the 
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Czech Republic (OECD, 2005). The Government makes up most of the funding of R&D in Slovakia, 
Hungary and Poland. The higher education sector makes up most of the funding of R&D in Estonia, 
Lithuania and Latvia (OECD, 2005). Business R&D intensity growth was below the EU-25 in the Czech 
Republic, Hungary and Slovakia (OECD, 2005).

Notably, in later EIS reports the categorisation of ‘catching up’ countries was changed to ‘moderate 
innovators’ and ‘losing ground’ countries were categorised as ‘modest innovators’. The innovation 
performance for moderate innovators is below the EU27 and the innovation performance for modest 
innovators is well below the EU27 average (European Commission, 2009). Moderate innovators and 
catching up countries are particularly behind in innovation leaders and followers in EPO patents, 
community trademarks, community designs and technology as a percentage of GDP (European 
Commission, 2009). Catching up countries or modest innovators are lagging considerably behind 
moderate innovators in firm linkages2 and Innovation outputs3 (European Commission, 2009). 
Notably, Estonia has jumped two categories over the 2005-2014 period and is now ranked as an 
‘innovation follower’ in the EIS (2014). The Czech Republic, Hungary and Lithuania have maintained 
the same position over this period (European Commission, 2014). Poland and Slovakia have 
jumped one category from ‘modest innovators’ to ‘moderate innovators’ (European Commission, 
2014). Overall, the research and innovation systems have made improvements in most transition 
economies since 2004. The notable exception is Latvia, which fell a category from ‘moderate 
innovators’ to a ‘modest innovator’. Latvia’s innovation policy received a critical account in a recent 
report on Research and Innovation Performance in the EU by the European Commission in 2014. 
Latvia’s innovation policy was described as suffering from a limited capacity at a government level 
to design, implement and coordinate a policy. Key areas highlighted in that report of concern for 
Latvia’s innovation policy were (1) a lack of high quality scientists and engineers involved in national 
R&D (2) an underdeveloped scientific and research infrastructure where investment is criticised as 
being too thin (3) the level of commercialisation of research is low and (4) there is poor cooperation 
between businesses and academics. 

From this discussion it is evident that firms in the CEE and Baltic countries are operating in a different 
institutional, innovative and competitive environment which puts the analysis in a unique context. 
In recent years, policymakers in transition economies are concentrating more on innovation policies 
and the importance of building knowledge based economies (Masso and Vahter, 2008). According 
to Bogliacino et al. (2009), developing economies have distinct patterns of innovation from 
developed countries. It is necessary to have strong R&D capabilities and knowledge in science and 
technology to operate at the technology frontier, whereas in developing economies, technological 
change is dominated by the acquisition of new machinery and the imitation of new products and 

2 Firm linkages and entrepreneurship are defined as the percentage of small and medium sized enterprises (SMEs) innovating in-
house, collaborating with others, firm renewal (SME entries plus exits) and public-private co-publications per million population 
(European Commission, 2009)
3 Innovation outputs are defined as the percentage of SME’s introducing product or process innovations and marketing or 
organisation innovations and share of innovators where innovation has significantly reduced labour and the use of materials 
and energy. 
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processes already introduced and embedded in developed economies. Therefore, understanding 
the dynamics of innovation processes in developed and transition economies is pivotal to improving 
our understanding and in particular to identify the distinctive characteristics, patterns and drivers of 
innovation processes between developed and transition economies.

To date, the majority of studies investigating firm innovation have been conducted in developed 
economies. Hence, our understanding on the distinctive differences between innovation processes 
in developed and transition economies is limited. However, even though the literature is quite 
limited on innovation studies in transition economies, some commonalities on the findings of the 
drivers of innovation have been identified in transition and developed economies. The Firms’ internal 
knowledge generation through R&D activities are identified as important (Brady, 2012, Brady 
and Doran, 2012, Seker, 2009). Firm size (Brady and Doran, 2012, Seker, 2009) and firms exporting 
(Seker, 2009) and foreign ownership (Brady, 2012) all have an effect on firm innovation in transition 
economies. However, Rodriquez-Pose (2001) has outlined concerns of limited absorptive capacity 
in firms in transition economies. Incumbent firms in the Baltic countries have been found to have 
significant limitations in absorptive capacity and internal knowledge generation is weakly linked to 
a firms’ potential to innovate (Roper, 2009). When more studies start to emerge on firm innovation 
in transition economies, the a-priori expectation is that the drivers of firm innovation in transition 
countries are likely to be distinctive to the drivers of innovation in developed economies. 

2.4 | ThE ECONOMiC AND iNNOvATiON pERFORMANCE OF iNNOvATiON DRivEN 
ECONOMiES

As outlined earlier, the data for this study is country level data that may be categorised by what 
the GCR defines as innovation and/or transition economies. The focus of this section now turns to 
the former category, namely innovation driven economies. The GCR states that economic growth 
in these economies is primarily innovation driven. Our sample of firms comes from six innovation 
driven economies: Germany; Ireland; Spain; Portugal; Greece and Slovenia. Innovation driven 
economies are defined in the GCR as “the ability to produce innovative products and services at 
the global technology frontier using the most advanced methods becomes the dominant source 
of competitive advantage. An innovation driven economy is characterised by distinctive producers 
and a high share of services in the economy and is quite resilient to external shocks” (GCR, 2009: 51). 
Key elements to this stage include the presence of deep clusters, well developed institutions and 
incentives that support innovation, companies that compete with unique strategies that operate in 
global markets and there is a high share of services relative to other industries in the economy which 
are resilient to global external shocks (GCR, 2009).

Table 2.3 outlines the gross national income per capita controlled for purchasing power parities by 
country. From the innovation driven economies, Ireland has the highest income per capita at 32,930 
euros. The country with the lowest income per capita in 2004 of the innovation driven economies 
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was Portugal with 19,240 euros per capita. Ireland achieved the best GDP growth rate for the period 
1990-2004, recording growth rates of 7.5 per cent per annum from the period 1990-2000 and a 
growth rate of 5.1 per cent per annum from the period 2000-2004 (World Economic Indicators, 2006; 
Table 2.5). Germany recorded the lowest growth rate of the innovation driven economies from the 
period 1990-2000 achieving a growth rate of 1.8 per cent per annum. Portugal recorded the lowest 
growth rate per annum for the period 2000-2004 with 0.3 per cent per annum. Clearly, the data 
outlines a story of productivity convergence during the 90’s from the more peripheral European 
countries towards Germany which is one of the main drivers of the European economy. Ireland was 
the most successful in closing the gap during this period and actually surpassed Germany’s GDP 
per capita levels during the 1990-2004 period. In fact, in 2004, Ireland was 37 percentage points 
more productive than the EU-25 average and 29 percentage points more productive than Germany. 
Portugal was the least productive of the innovation driven countries and was 30 percentage points 
below the EU-25 and almost only half as productive as Ireland (World Economic Indicators, 2006: 
Table 2.4). Slovenia also lags considerably behind and is 20 percentage points below the EU-25. 
Spain and Greece were lagging slightly behind Germany in 2004, but were slightly above the EU-25 
base category (World Economic Indicators: Table 2.4). In terms of the sampled countries there is a 
big mix in country differences for the indicators of GDP per capita in 2004, the GDP growth rates by 
country from the period 1990-2004 and in the productivity levels by country in 2004.

In terms of structural change patterns, the innovation driven economies recorded similar patterns. 
The shares of output for agriculture and industry in Germany, Greece, Spain, Portugal and Slovenia 
as a share of total output fell over the period from 1990 to 2004 and all five countries experienced 
an increase in the shares of their service output over the same period (World Economic Indicators, 
2006: Table 2.7). Ireland’s share of agricultural output fell as a percentage of total output, their share 
of industrial output increased and the output of services stayed the same over the 1990 to 2004 
period (World Economic Indicators, 2006: Table 2.7). 

There is a large gap between Germany’s innovation performance and the innovation performance 
of the rest of the countries in the sample. In the EIS (2005), Germany was categorised as an 
‘innovation leader’, Ireland as an ‘innovation follower’ and Portugal, Slovenia and Greece as ‘catching 
up’ countries and Spain as a country that was ‘losing ground’ in the area of research and innovation. 
Germany and Ireland perform well on innovation outputs (European Commission, 2005). Germany 
was categorised as a leader and is leading in the European area in many different research and 
innovation indicators. Germany was a leader in the share of medium to high technology firms 
investing in R&D. Germany’s university sector received some of the best support from the private 
sector in Europe for R&D expenditure. In addition, Germany was a leader in community designs, the 
sales share of new to firm products, and in the high percentage of small to medium sized enterprises 
using non-technological innovations and Germany enjoys one of the highest employment rates in 
the area of medium to high technology manufacturing in Europe. In comparison, Greece, Spain and 
Slovenia were not identified by the EIS (2005) to be a leader in any research or innovation measure. 
Ireland was identified as being a leader in science and engineering graduates and in the area of high 
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technology exports. Portugal was identified as a leader in the sales share of new to market products. 
Hence, when a comparison is made of innovation indicators, the gaps between Germany and the 
rest of the sampled countries were quite significant. However, Slovenia, Portugal and Ireland were 
identified as having high growth rates in some research and innovation measures.

The gap in innovation investment at country level is most obvious when R&D expenditures as a 
percentage of GDP are examined (World Economic Indicators, 2006: Table 2.8). Germany in 2004 
invested 2.5 per cent of its GDP in R&D activities. Slovenia’s R&D expenditure was 1.53 per cent of 
its total GDP in 2004. This was followed by Ireland and Spain, where investment was 1.11 per cent 
of GDP. It was not surprising that the EIS did not find Greece and Portugal to be leaders in many 
research and innovation indicators when their investment in R&D as a percentage of GDP was below 
1 per cent. It was particularly low in Greece where total investment of R&D was only 0.65 per cent 
of GDP. 

Table 2.8 outlines other research and innovation indicators for innovation driven economies. 
Germany had the most researchers (3,261) per million citizens and Greece had the lowest number 
of researchers (1,413) per million citizens amongst the innovation driven economies. There was a 
large gap in the variation between the country with the highest and lowest number of engineers 
per million citizens. Slovenia had 1,600 engineers per million citizens and Portugal only had 307 
per million citizens. In 2001 (Table 2.8), The variation between the highest and lowest number of 
journal articles per capita was even more apparent where Germany had 43,634 journal articles per 
one million citizens and Slovenia only has 876 journal articles published per one million people. 
In relation to the other countries in the sample, Germany was a complete outlier in comparison 
to the rest of the innovation driven countries in this element of research output. Spain was its 
nearest competitor in this sample of countries, where there were over 15,000 journal publications 
per one million citizens in 2001. In 2004, Ireland performs the best in relation to high tech exports. 
34 per cent of Ireland’s total output of exports was in the high technology category. 17 per cent 
of Germany’s total output of exports is in the high technology category. Slovenia was the poorest 
performer relative to the innovation driven economies in this particular indicator with only 6 per 
cent of their total exports in the high technology category. 

The number of empirical papers conducted on the sample of innovation driven economies used 
in this paper are limited. The discussion on the Irish literature in this respect is excluded due to the 
earlier discussion in this chapter on that topic in Section 2.2. Firms that operate in foreign markets, 
that engage in cooperation, and that receive public financial support are more likely to spend 
more on innovation investment in Germany (Crusciolo, 2009). German firms belonging to a group 
(Crusciolo, 2009), operating in a foreign market (Janz et al., 2004; Crusciolo, 2009) and being larger, 
are more likely to innovate (Crusciolo, 2009; Griffith et al. 2006). Janz et al. (2004) also identified using 
data from Germany that the likelihood of being innovative increases with firm size, but innovation 
intensity decreases with firm size. Crusciolo (2009) also identified conflicting results for product and 
process innovation and its effects on labour productivity. There are mixed results identified on the 
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relationship between innovation and productivity for Germany. Janz et al. (2004) found innovation to 
have a significant and positive effect on labour productivity. However, Griffith et al. (2006) identified 
that product and process innovation does not have a positive effect on labour productivity on a 
sample of German firms. In the study by Crusciolo (2009), product innovation was found to have a 
positive effect and process innovation was identified as having a negative effect. This is surprising 
as it is expected in the literature that if a negative effect was to be identified between innovation 
and labour productivity that it would be more likely to occur for product innovations due to a labour 
displacement effect (Harrison et al., 2014; Griffith et al. 2006; Parisi et al., 2006; Mohnen and Hall, 
2013). The rationale is that process innovations are associated more with reducing costs per unit 
produced by reductions in labour due to improvements in economies of scale and that product 
innovations may have more of a disruptive effect on the labour productivity of firms as it may lead 
to employment growth. During the 2002-2004 period, around 60 per cent of firms in Germany 
introduced a marketing and/or organisational innovation (Crusciolo, 2009). Over half of all firms 
in Germany introduced a product or process innovation from 2002 to 2004. Product innovations 
account for over a 20 per cent share of their turnover and German firms spend an average 2.9 
per cent of their turnover on innovation activities (Crusciolo, 2009). Capital investment (as well as 
innovation) was found to have a positive effect on labour productivity (Janz et al., 2004). Firms from 
East Germany are found to be less productive that their West German counterparts (Griffith et al., 
2006). 

Griffith et al. (2006) found that German and Spanish firms that spend more on R&D and on capital 
are more likely to process innovate. German and Spanish firms that source more knowledge from 
suppliers are more likely to process innovate and those that source more knowledge from customers 
are more likely to product innovate (Griffith et al., 2006). This is not surprising as suppliers are 
generally more related to the activities of reducing costs for firms and customers are more related to 
providing feedback on their tastes and expectations of the firm’s products. Medium sized firms are 
more likely to process innovate in Spain, where as medium to large firms are more likely to product 
innovate in Spain. Process innovation is not found to have any effect on the labour productivity 
of Spanish firms and product innovation is found to have a positive effect on the productivity of 
Spanish firms. As noted earlier, this is surprising given the theoretical expectations on what the likely 
effect of product and process innovation would be on the labour productivity for firms (Mohnen and 
Hall, 2013). However, Huergo and Jaumandreu (2004) found process innovation to have a positive 
effect on productivity growth in Spanish firms. They further identified that if the firm stops process 
innovating over time, their productivity growth will start to slow and come to a halt. Huergo and 
Jaumandreu (2004) also found newly established firms to have higher rates of productivity using 
data on Spanish firms. 

There are two relevant innovation-productivity papers completed for Slovenia (Damijan et al., 2006; 
Damijan et al., 2011). Slovenian firms that spend more on R&D are significantly more likely to innovate 
(Damijan et al., 2006; Damijan et al., 2011). Past innovators are more likely to be present innovators 
(Danijan et al., 2006). Firm size has a positive effect on innovation (Damijan et al., 2006; Damijan et 
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al., 2011), but a negative effect on a firms productivity (Damijan et al., 2011). Firms that are foreign 
owned in Slovenia are more likely to innovate, but surprisingly firms that export and are integrated 
in global markets are not more likely to innovate (Damijan et al., 2006). This latter finding is at odds 
with findings that were identified for innovation studies in Spain and Germany. Labour productivity 
and the firm’s technological intensity is not found to determine a firms innovative activity (Damijan 
et al., 2006) and in terms of the other direction, innovation is found to have a positive effect on 
productivity levels but not on productivity growth (Damijan et al., 2011). To the knowledge of the 
author, there are no innovation-productivity studies completed on Portugal and Greece.

2.5 | CONCLuSiONS

The purpose of this section was to provide a contextual background for the chapters that follow in 
the rest of this thesis. It is clear that over the past couple of decades there has been a rise in studies 
that have looked at the innovation-productivity relationship at a firm level throughout the European 
Union. However, there are also numerous gaps in the literature:
1. The literature both at a descriptive level (OECD reports and EIS reports) and empirical papers 

(journal articles) are heavily dependent on the information stemming from CIS data. Whilst the 
CIS is extremely rich data, the location variables are not normally released and human capital 
measures are omitted in the CIS measurements. Hence, very little is known on the spatial 
homogeneity or heterogeneity of innovation and the need for this is becoming even more 
paramount with innovation policy becoming more ‘regional’ than ‘national’ in focus. These issues 
are explored firstly using the case of Ireland (Chapter Three). 

2. There are very few comparative studies of innovation across European Economies. An 
understanding of issues at the European level especially given the heterogeneity of the economic 
performance throughout the European Union is essential for devising sound innovation policies. 
The need for a greater understanding of innovation in newer European countries, and especially 
in the CEE and Baltic regions is required (explored in Chapters Five and Six).

3. There have been very few studies that have focused on transition economies. It is not clear from 
the literature whether we should expect to find similar drivers of innovation and similar patterns 
identified on the innovation and productivity relationship as we do in the studies that have 
been completed from economies that are innovation driven. There is very little information on 
what drives innovation in these potentially more complicated innovation systems (explored in 
Chapter Four).

4. The focus of innovation studies has been almost entirely in the manufacturing area. There is 
less research on the impact of service innovation on business performance especially at the 
firm level (Tether, 2005; Mansury and Love, 2008) (Innovation in Service firms are explored in 
Chapters Four and Five). 

5. The concentration on innovation and productivity relationships at the firm level are solely 
focused on the impact of innovation on the productivity of innovators. There is no indication on 
what effect innovation would have on the productivity of non-innovators (the counterfactual). It 
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may be very fruitful to have information on this latter relationship for innovation policy (explored 
in Chapters Three and Four). 

6. There is conflicting evidence on the relationship between innovation and productivity. Some 
firms find innovation (both process and product) to have a positive effect on productivity whilst 
other studies find innovation to have a negative effect. This provides plausible evidence for the 
need of future research to explore why innovation may have a negative effect on productivity at 
the unit of analysis of the firm (explored in Chapter Five).

7. It is not clear from the empirical literature examining the effect of policy intervention at the 
firm level, whether interventions have a significant effect on firm outcomes. There is a lack of 
literature that focuses on government intervention using the firm as a unit of analysis in Europe. 
It is important to have an improved understanding of the effects of government interventions 
on firm performance in Europe, especially considering industrial policy is pivotal to Europe's 
2020 new strategy for growth (explored in Chapter Six).
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