Forfas Innovation
survey

The Fourth Community
Innovation Survey - First Findings

September 2006

Forfas <)



Introduction

This publication presents first results from the latest
Innovation Survey of firms operating in Ireland, carried
out by Forfas. The survey covers innovation activity in
the period 2002-2004. It has been carried out under
the agreed set of international rules as laid out in the
OECD Oslo Manual (See page 4 for further
methodological information).

The innovation survey is part of the EU “Community
Innovation” set of surveys, which will now be carried
out every two years. More detailed analysis including
international benchmarking, will be published by
Forfas in the coming months when comparison data
becomes available from the EU and Eurostat.

Definitions
Definitions of the terms used are as follows:

Product Innovation - firms which introduced a new
good or service or a significantly improved good or
service with respect to its capabilities. The product
innovation could either be new to the market or new
to the firm.

Process Innovation - firms which introduced a new or
significantly improved production process,
distribution method, or support activity for goods and
services. The process innovation could either be new
to the market or new to the firm.

New to market innovation - an innovation activity,
which saw the introduction of a new good or service by
the firm onto its operating market before other
competitors.

New to firm innovation - an innovation activity which
saw the introduction of a significantly improved good
or service to the firm, that was already available from
competitors in the operating sector.

Innovation expenditure - spending by firms on
activities to support and implement production or
process innovations. This may have included
innovation spending on:

= Research and development

=  Engineering and development work

= Acquisition of machinery and equipment

= Software and licenses

= Purchases of external knowledge and training
= Design and marketing

Innovation activities can be developed by the firms
either fully by themselves, in collaboration with
others, or fully by third parties.
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Summary of Results:

Activity
Between 2002 and 2004, 52.2% of all firms were
classified as innovation active.

47.2% of small sized firms (10-50 employees) were
innovation active in the three year period
surveyed. This activity rate rose to 65.3% for
medium-sized firms (50-249 employees) and to
75.1% for large firms.

Sectoral activity

The industrial sector recorded an innovation
activity rate of 60.9% between 2002 and 2004. The
chemicals sector was the most innovation active
sector in the lIrish economy, with 80% of firms
carrying out innovation activities.

43.8% of service sector firms were involved in
product or process innovation. Companies in the
computer related service sectors were the most
innovation active, followed by companies in the
communication and engineering sectors.

Types of Innovation

37.9% of firms were “product” innovators. Across
the various sectors of the economy, 48.3% of
industrial firms carried out a product innovation
compared to 27.9% of service firms.

42.7% of all firms were involved in process
innovation between 2002-2004. Most of these firms
were in the industrial sector (49.7%).

Innovation contribution to turnover

The development of innovative products and
processes was a key driver of turnover between
2002 and 2004. 10.1% of turnover was as a direct
result of innovation development.

The contribution to turnover from new to market
goods (creativity measure) was 5.6%.

Innovation impacts

The largest impact of innovation on firms was
identified as increasing the product range,
followed by entering new markets.

Factors hampering innovation

The three largest factors hampering innovation
active firms, were identified as, lack of funds, high
costs of innovation, and lack of skills.

For non-innovative firms, high costs were the main
hampering factor.

Collaboration

32.3% of innovation active firms were involved in
collaboration activities.
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Methodology

A stratified sample of 2324 firms employing 10 or more
employees, and which reflected the current make up
of the lIrish economy, was drawn up from within an
overall sample frame of firms operating in the
manufacturing and services sectors of the economy.

The sample was stratified by size of firm, type of
activity, and by region. Paper questionnaires were
distributed by post to all the firms in the stratified
sample, with a further two rounds of questionnaires
sent via post to non-respondents. Telephone validation
was also conducted with some respondents to check
quality of data received. A small non-response analysis
was conducted.

Full responses were received from 976 firms in the
core sample of 1894 firms, resulting in a response rate
of 51.5%, in line with the EU average. Survey results
were then grossed up using standard statistical
procedures, to accurately reflect the overall make-up
of firms across those parts of the Irish economy,
covered in the core coverage (Note 4 - page 9).

Innovation Active Firms

Firms which are classed as “innovation active” are
those that have carried out a “product” innovation or
a “process” innovation between 2002 and 2004, or who
have abandoned or have on-going innovation activities.

"Innovation Active" % of all firms

Small

Medium

Large

All

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00

52.2% of Irish firms in the core sample were classified
as innovation active between 2002 and 2004.
(International data from other EU countries will be
published in November of this year, which will
facilitate more in-depth benchmarking analysis).

There are wide differences in the rates of innovation
activity for differing sizes of firms. As would be
expected large firms (250+ employees) are the most
innovative active enterprises across the economy, with
an activity rate of 75.1%, well ahead of the activity
rates for medium and small firms which are 65.3% and
47.2% respectively.
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There is also wide variance in the rates of innovation
activity across the various sectors of the Irish economy.
Rates of innovation activity are higher for firms classed
in industrial sectors of the economy (mining and
quarrying, manufacturing and utilities) than for service
sector firms.

The highest innovative sectors in the industrial sector
are chemicals (79.9% active), medical and precision
(78.4%), rubber and plastics (72.2%) and food and
beverages (70.1%). The lowest rates of innovation
activity in the industrial sector are for furniture
manufacturing (47.3%), electricity and gas (42.9%) and
mining and quarrying (37.1%).

In the services sector the highest rate of innovation
activity was recorded in the computer related services
sector which had an activity rate of 78.1%. This was
followed by firms in the communication sector, and
those in the engineering and technical services sector,

which posted innovation activity rates of 65.7% and
64.1% respectively. The weakest rate of innovation
activity in the services sector was for those firms in the
financial services sector with an activity rate of just
30.5%.

Sectoral innovation activity %

Chemicals

Medical & precision
Rubber & plastics

Food, beverages & tobacco
Motors & transport
Computers, elect. & comms.
Wood & paper products
Publish. & recorded media
Fabr. metals & other mach.
Metal & non-metal minerals
Textiles, clothing & leather
Furniture & other
Electricity, gas etc.

Mining & quarrying

Computer related services
Communications

Eng. & tech. services
Transport

Wholesale trade

Financial services
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90%
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Types of Innovation

Firms across the lIrish economy who are innovation
active take part in a wide mix of innovation methods.
Some are product innovators only, some are process
innovators only, some have abandoned or have on-
going activities, and the remainder are “dual” type
innovators i.e. those carrying out both product and
process innovations. Of the 6177 estimated companies
in the core sectors of the Irish economy which were
part of the analysis, 3222 were classified as innovation
active, with 2955 classed as inactive. Of those active,
531 were product innovators only, 825 were process
innovators only, and 1811 carried out both types of
innovation. 55 had abandoned activities.

Product Process
innovators |  Product and Process = 1811 innovators
only =531 only = 825

Product Innovation

Product innovating firms are those which introduced a
new good or service or a significantly improved good

or service with respect to its capabilities. Across the
economy 37.9% of firms had a product innovation for a
good or service in the 2002-2004 period surveyed.

Developed new products (goods or services)
Small ‘ ‘ 40.7%
Medium 64.6%
Large 726%
AllIndustry 18.3%
Small ‘ 275%
Medium 27.9%
Large 35.2%
All Services 27.9%
AllFirms * 37.9%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

There were wide differences in the rate of product
innovation activity with respect to type and size of
firm. Although the overall rate of product innovation
for all firms is 37.9%, this activity rate rises to 48.3%
for firms classified as in the industrial sector. This falls
to 27.9% for firms in service sectors of the economy.

Large industrial firms were the largest group of
product innovators compared to other sectoral sizes of
firms. 72.6% of these firms carried out a product
innovation for a good or service between 2002 and
2004. Medium sized industrial firms were only
marginally behind this leading activity rate, with 64.6%
of those firms introducing a new good or service as a
result of a product innovation. Small-sized firms
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employing 10-50 people in the industrial sector had an
innovation rate of 40.7%.

Variances in product innovation activity were much less
marked for firms classified in the services sector of the
economy. In those sectors, 27.9% of all firms
introduced a good or service as a result of a product
innovation between 2002 and 2004. Again large service
sector firms were the largest group of product
innovators at 35.2%. This compared to 27.9% of medium
sized service sector firms who introduced a new or
significantly improved product with respect to its
capabilities. This activity rate was just marginally
ahead of small sized firms in the service sector, which
stood at 27.5%.

Process Innovation

Process innovating firms are those which implemented
a new or significantly improved production process,
distribution method, or support activity for a good or
service. Across the economy 42.7% of firms carried out
a process innovation between 2002 and 2004,
marginally ahead of the product activity rate of 37.9%.
Types of process innovation also vary significantly from
the total 42.7% rate. A total of 31.6% introduced a new
or improved method of manufacturing or producing
goods and services. A far lower 19.0% of firms were
involved in process innovation which included improved
logistics, delivery or distribution methods for inputs.
Finally, 21.1% of enterprises carried out an improved
supporting activity such as: improved or new
maintenance systems; purchasing methods; accounts or
information technology support.

Developed new processes
Small ‘ 415%
Medium 64.7%
Large 84.3%
AllIndustry 49.7%
Small ‘ ‘ 35.2%
Medium 36.5%
Large 48.4%
All Services 35.9%
AllFirms # 427%
0% 0%  20%  30%  40%  50%  60%  70%  80%  90%

Large “industrial” firms (shown above) employing more
than 250 employees were the most active process
innovators. Among these firms, 84.3% carried out a
process innovation between 2002 and 2004, with 48.4%
of large *“services” firms being classed as process
innovation active.

A total of 64.7% of medium sized industrial firms
introduced a new or significantly improved production
process, distribution method or support activity for
their goods and services. This was ahead of the 36.5%
of medium sized service sector firms who were process
innovation active. Finally, 41.5% of small-sized
industrial firms were process active compared to 35.2%
of service sector firms.
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Innovation Expenditure

In the survey, firms were asked to indicate if they
were active in any of the following categories and to
estimate innovation spending on each of the following
in 2004: In-house R&D; acquisition of R&D; acquisition
of machinery and equipment; acquisition of other
external knowledge.

Total spending on innovation activities across the Irish
economy is estimated to have been €5.72 billion in
2004. The largest category of expenditure was for the
acquisition of machinery and equipment for innovation
purposes. Spending on machinery and equipment
totalled €3.43bn in 2004, and accounted for 60% of
total innovation expenditure in the year.

Innovation Expenditure % (Total =
€5.72bn.)

M Intramural R&D
24%

Extramural R&D

_—3% W Machinery,
equipment and
software

W External
knowledge

60%—

The next largest category of innovation spending was
for research and development carried out in-house,
which totalled €1.38 billion in 2004 (24% of the total
innovation spend). Spending on R&D which was
carried out by others outside the firm totalled €186
million (3.3% of the total). Finally, innovation spending
on external knowledge was €730 million in 2004 (12.7%
of total innovation expenditure).

An examination of innovation expenditure by size of
firm reveals that the majority of spending is carried
out by medium and large firms. Large firms spent €2.7
billion on innovation activities in 2004, which is 46.4%
of the total. Average expenditure by large firms on
innovation was €8.8 million. Medium sized firms spent
€2.43 billion on innovation in the year (42.5% of the
total; average expenditure of €1.96 million). Small
firms spent €636 million on innovation activities (11.1%
of the total; average spend of €137,000).

Innovation Expenditure (€bn.) by size of firm

Small (10-49)

Medium (50-259)

Large (250+)
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Innovation Turnover

Results from the fourth Community Innovation Survey
confirm that innovation activities continue to be a
strong driver of turnover and profitability for Irish
firms. In the survey, firms were asked to estimate how
much total turnover was attributed to product
innovations, separated into: new to the market
innovations (a measure of novelty and creativity) and
new to the firm innovations (those which were adopted
by the firm but invented and created elsewhere).

A total of €34.6 billion of turnover was estimated to be
a result of product innovation between 2002 and 2004.
This amounted to 10.1% of total turnover in 2004. €29.1
billion of this turnover from innovation came from firms
in the industrial sector, compared to the €5.5 billion of
turnover resulting from product innovation in the
services sector. This represented 17.8% and 3.1% of
total turnover in these sectors respectively.

Contribution to total turnover from
product innovation

4.5

m Newto market

mNewto firm

W Unchanged
products

The percentage of total turnover from new to market
product innovations is an indicator of creativity and
novelty across the economy. Between 2002 and 2004,
€19.3 billion worth of turnover was as a result of these
novel product innovations (5.6% of total turnover
for 2004.

% Turnover from New to Market innovations

Small

Medium

Large

AllFirms

There were variances in the effect of “novel” product
innovation on turnover according to size of firm. For
large firms, new to market product innovation, was a
far stronger driver of overall turnover, contributing
7.8% of total large firm turnover. For medium sized
firms, the importance of novel product innovation to
overall turnover was a weaker 3.9% of the total. For
small-sized firms the contribution to total turnover, for
new to market product innovations, was 3.6% of the
total.
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Innovation Impacts

During the survey, enterprises were asked to rank a
list of factors from low to high, on what effects the
innovation had made to their operations. The following
graph details information on firms who were classed as
innovation active and who responded that a given
innovation impact factor was ranked high.

Impacts of innovation

A B C D E F G H I

WA -Increased product range B -Entered New M arkets/Increased share C -Improved Quality
D -Improved Flexibility E -Increased Capacity F-Reduced Unit Labour Costs G -Reduced
Unit Material Costs H -Environmental/Safety 1-Regulatory requirements

The strongest impact from innovation in activities, for
firms operating in Ireland, was classed as improved
product range, with 40.6% of firms listing this as a high
effect of innovation. The next highest ranked
innovation impact was to, enter new markets or
increase market share, with 32.8% of firms citing this
as a high impact from innovation. Improved quality
was the next highest ranking innovation impact.

These three innovation impacts were some way ahead
of the second tier of high impacts from innovation,
cited by enterprises. The second tier of high impacts
included: improved flexibility; increased capacity and
reduced unit labour costs. In these next three impacts,
between 18% and 22% of firms cited these as high
effects from innovation. The final tier of ranked
impacts from innovation included reduced unit
material costs, environmental reasons and regulatory
requirements. These three factors in the final tier of
impacts saw between 10% and 14% of firms citing these
innovation effects as “high”.
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Barriers to Innovation

Firms were also asked to identify factors which
hampered their innovation efforts. Nine factors which
might have curtailed innovation activities were listed in
the questionnaire and firms were invited to rank each
of the factors as being of high, medium, low or of no
importance. The following graph lists the percentage
of firms who listed any of these hampering factors as
being of high importance, and divides the data into
firms with (red bars) and without innovation activities
(blue bars).

High hampering factors (%)

Lack of funds - enterprise

High costs

Lack of qualified personnel

Uncertain demand

Lack of information on
markets

Markets dominated by
established firms

Lack of finance - outside

Lack of information on
technology

Difficulty in finding coo peration
partners

0% 5% 0% 5% 20% 25% 30% 35% 409

mNonlinnovative M Innovative

For innovation active firms (red bars) the three largest
hampering factors were listed as, lack of funds from
within the enterprise, high costs and a lack of qualified
personnel. Survey results show that 24.3% of innovation
active firms cited a lack of funds as a high factor for
hampering innovation. A total of 19.1% of active firms
cited costs as a high hampering factor and 18.3% cited
lack of skills as a high factor.

On average, innovation hampering factors were less
important for non-active innovation firms based in
Ireland (blue bars) compared to active firms, with the
exception of the cost factor, lack of information
technology and difficulty in finding co-operation
partners.

Cost factors were by far the single strongest factor
curtailing innovation for non-innovating firms, followed
by lack of funds and the lack of qualified staff to carry
out innovation activities within the enterprise.

High costs were cited by 33.9% of non innovating firms
as a highly ranked factor which hampered innovation
activities between 2002 and 2004. This was well ahead
of the average number of active firms who recorded
cost factors as a significant issue which curtailed
innovation activity.

September 2006



Sources of Information

Enterprises use a wide variety of sources of
information when carrying out innovative activities. In
the latest innovation survey, enterprises were asked to
rank how important a list of sources of information
where for innovation activities. Firms were given the
option to rank these source factors as of high,
medium, or low importance or of no importance at all.

The following chart details the percentage of firms
who responded that a given source of information for
an innovation activity was ranked highly. The highest
ranked source of information for innovation active
firms was from within their own enterprise group.
Nearly 65% of active firms in the innovation field relied
highly on this source of information. Customers, were
classified as the next most important source of
innovation information by firms operating in Ireland,
with 50% citing these sources as of high importance.
Suppliers, were the next most important source of
innovation information, with 36% citing these sources
as of high importance. The least important source of
information for innovation was universities.

Importance of sources of information for
innovation firms (% total)

Professional associations
Journals

Industry conferences
Government institutes
Universities

Consultants and private labs.

Competitors

Clients or customers
Suppliers

Within the enterprise group

0% 10% 20% 30% 40% 50% 60% 709

There are some differences between the importance
of sources of innovation information depending on
which area of the economy the enterprise is operating
in. Across service sector firms, customers are cited as
a far more important source of innovation information
compared to those in manufacturing (66% vs 37.8%).
Professional journals were also a more important
source of innovation intelligence in services than
manufacturing.

Sources of information - type of firm % high

Professional associations
Journals —

Industry conferences
Government institutes
Universities

Consultants and private labs.

Competitors
Clients or customers
Suppliers

Within the enterprise group

0% 10% 20% 30% 40% 50% 60% 70%

m Industry m Services
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Collaboration

Whilst developing new to market or new to firm
product and process innovations, firms may chose to
develop these within their own firm or within their
enterprise group. Alternatively, firms collaborate with
other sources to help develop these innovations.
Collaboration is an important tool within the innovation
system, as firms aim to meet the rising challenges from
the increasingly globalised economy.

This innovation survey asked firms if they were active
in collaboration activities, and if so, who were these
innovation project partners and where were they
located. As can be seen below, just over 32% of
innovation active firms, operating in Ireland, were
involved in some collaboration activity when
developing their innovations.

That said there are wide differences in the amount of
collaboration undertaken when examined by size of
firm. 54% of innovation active large firms, employing
more than 250 staff, were involved in innovation
partnerships. This activity ratio falls to 45.1% and 25.2%
for medium sized and small-medium firms respectively.

% Innovation active firms involved in collaboration

Small

Medium

Large

Total

0% 0% 20% 30% 40% 50% 60%

The most important type of collaboration partner for
firms in Ireland were clients and customers, with 25.2%
of innovation active firms using this type of co-
operation. 23.2% of active firms co-operated in
innovation development with suppliers, whilst 10.1%
were involved in partnerships with universities.

Types of collaboration partners %

Government

Universities

Consultants/labs

Competitors

Clients/ customers

Suppliers of equip.

Within own group

0% 5% 0% 5% 20% 25% 30%
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Other Types of Innovation

In a change to the previous survey methodology, used
in the first three Community Innovation Surveys, the
latest survey (CIS4) also probed firms concerning other
types of innovation. These included marketing and
organisational innovations, which are growing policy
areas. Recent revisions to the Oslo Manual have
brought these areas into sharper focus across
innovation surveys.

These so-called “softer” innovation areas are under
development and data is experimental at this stage as
further improvements are made. Later in the year
further international benchmarking data will be
available to allow for more rigorous analysis to be
carried out. One particular area of further work will
be the analysis of organisational innovation in the
workplace of the future being developed at the
National Centre for Partnership and Performance (Note
5 - page 10).

Organisational Innovation

Organisational innovation is defined as “the
implementation of new or significant changes in firm
structure or management methods that are intended
to improve the firm’s use of knowledge, the quality of
goods or services or the efficiency of work flows”.

Just over half of the firms (50.5%) surveyed had
carried out an organisational innovation. 38% had
introduced a new or significantly improved knowledge
management system, 35.8% introduced a change to the
organisation of work and 13.6% had been involved in
organisational innovations which saw new or
significant changes to relationships with other firms.

Organisational innovators

Small

Medium

Large

All

0% 10% 20% 30% 40% 50% 60% 70% 80%

Large firms (employing more than 250 employees)
were the most organisational innovation active type of
firm. 67.1% of large firms introduced some type of
organisational innovation between 2002 and 2004.
Medium sized firm’s organisational innovation activity
rate was 58.1%, and well ahead of the activity rate of
small-sized firms, which was 47.4%. Splitting these
results further by type of firm and sector of operation
reveals that industrial firms were more likely to
introduce an organisational innovation, compared to
service sector firms. Organisational activity rates were
higher for all types of industrial firms (large, medium
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and small), compared to enterprises operating in the
services sectors of the economy.

Organisational innovation - type of firm

smal % ‘

Medium

Large #

All Services

Small

Medium

Large

AllIndustry
I I I

0% 0% 20% 30% 40% 50% 60% 70% 80% 90%

Marketing Innovation

Improving marketing expertise was one of the key areas
identified in the recent Enterprise Strategy Report. A
marketing innovation is defined as “the implementation
of new or significantly improved designs or sales
methods to increase the appeal of goods or services or
to enter new markets”.

A total of 24.7% of Irish firms carried out a marketing
innovation between 2002 and 2004. Within the sample,
19% of all firms had carried out a marketing innovation
which saw significant changes to the design or
packaging of a good or service. This was higher than
the 13.6% of all firms who introduced a marketing
innovation which led to new or significantly changed
sales or distribution methods.

Marketing innovation - activity rate %

Small

Medium

All

0% 0% 20% 30% 40% 50% 60%

There were significant differences between marketing
innovation activity rates according to size of firms.
Whilst 50.5% of large firms performed a marketing
innovation between 2002 and 2004, this activity rate
fell to 34.5% for medium sized firms and 20.4% for
small firms (employing between 10 and 49 employees).
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Regional Innovation

The innovation survey is now able to provide some
regional analysis. The data can be broken into the two
NUTS II regions - the Southern and Eastern region (SE)
and the Border Midlands and West region (BMW).

Data shows that the innovation activity rate is slightly
higher in the SE region compared to the BMW region.
The percentage of innovation active firms (those who
carried out a product or process innovation or
abandoned an innovation activity between 2002 and
2004) in the SE region was 52.6%. The BMW regional
innovation activity rate was 50.8% between 2002 and
2004, slightly below the overall activity rate of 52.2%.

Regional innovation activity rates

Southern and Eastern

Ireland

0% 10% 20% 30% 40% 50% 60%

It is also possible to split the regional innovation
activity rate further into the type of firms operating in
the regions. Looking firstly, at those firms operating in
the industrial sector of the Irish economy, we can see
that there is only a marginal difference between the
regional activity rates in the two different regions. In
the SE region, the innovation activity rate for firms in
industrial sectors was 62.1%, compared to the 59.5%
innovation activity rate for firms in the BMW region.

Turning to those firms operating in the service sectors
of the economy, it can be seen that the difference in
regional innovation activity rates is wider among the
two regions in comparison to the industrial sector. In
the SE region between 2002 and 2004, the innovation
activity rate for service sector firms was 45.3%. This
was ahead of the activity rate for service sector firms
operating in the BMW region, which was 38.4%
between 2002 and 2004.

Regional sectoral innovation rates %

Industrial - BMW

Industrial- SE

Industrial - All

Services -BMW

Services - SE

Services - All
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Notes (web-links)

(1) Further Forfas releases on innovation are available
for download at:

http://www.forfas.ie/publications/ category/innovation.html

(2) This survey is completed as part of the EU
Community Innovation set of surveys and uses the
Eurostat core questionnaire used by the EU 25.

(3) Data are gathered obeying the strict international
methodological guidelines as laid out in the OECD OSLO
manual which can de downloaded at the following:
http://www.oecd.org/dataoecd/35/61/2367580.pdf#search=%
220ecd%200slo%20manual%22

(4) Core sectors covered in this survey are firms with 10
or more employees in the following NACE sectors:

10-14 (Mining and Quarrying);

15-37 (Manufacturing)

40-41 (Electricity, Gas and Water)

51 (Wholesale Trade)

60-64 (Transport, Storage and Communication)
65-67 (Financial Services)

72 (Software Consultancy and Supply)

74.2 (Engineering and Technical Consultancy)
74.3 (Technical Testing and Analysis)

(5) Data on organisational innovation will be analyzed
further by the NCPP within its workplace for the future
strategy.

http://www.ncpp.ie/

Further data queries should be addressed to:
Andrew Stockman

Manager
Science and Technology Indicators Unit
Wilton Park House

Wilton Place

Dublin 2

Ireland

www.forfas.ie  Tel: +353 1 6073000

Forfas Science and Technology Indicators Unit
Andrew Stockman

Monica Roche

Helena Connellan

Alison Brereton
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