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Executive Summary

Headed by the OECD, researchers and institutions around the world are re-
fining the methods used for sizing country innovation capacity. FORA, the
National Agency for Enterprise and Construction’s division for research and
analysis are one of those institutions. For the third year running FORA has
compiled the InnovationMonitor, which compares Denmark’s innovative po-
wer to that of other OECD countries.

e TdnovationMonitor allows for benchmarking both performance and
framework conditions in four innovation drivers believed to have a decisive
impact on innovation strength: human resources, knowledge building and
knowledge sharing, ICT and entrepreneurship.

FORA’s analysis shows that the four drivers account for large portion of MFP
growth. [eInhovationMonitor allows for mapping the policy areas that are
critical to country performances and country framework conditions. Fra-
mework conditions explain app. 75% of the variation in country performan-
ces. Hence, it is safe to conclude that improved framework conditions will
lead to better performances.

The Three Main Challenges

e Danish Government and the Danish Innovation Council share the com-
mon goal that in 10 years Denmark will become one of the world’s most
innovative countries. Based on the findings in the 2006 InnovationMonitor
the goal is reachable, but it will require a strong and dedicated e [Lork. FORA
points to three areas, where Denmark would benefit from a dedicated e Lari:

* Universities must assume a key role in the knowledge economy
« Share of high-growth companies should be higher

» Management skills must be improved significantly.

For analytical purposes it may be useful to treat performances and framework




conditions separately. In this year’s analysis Denmark is ranked 6th on the
framework conditions index. FORA has identified 10 policy areas across the
four innovation drivers that need to addressed if should Denmark be succes-
sful in claiming a place among the world’s innovative elite.

Human Resources:
Scope and Relevance of Higher Education
Management Skills

ICT:
Broadband Access Charges

Knowledge Building and Knowledge Sharing:
R&D co-operation

Commercialisation of research

Highly-Skilled Workers

Entrepreneurship:

Incentives (Bankruptcy legislation and income tax)
Exit

Education

Culture

Overall, FORA concludes that Denmark has gained ground on the top-per-
forming countries when it comes to the quality of its framework conditions.
[is"hhks prompted FORA to conclude that Denmark is well-positioned to
meet the overall goal.

New conditions
We are currently witnessing a reorientation of the factors conducive to a coun-
try’s competitive powers and wealth creation. [ispdses a series of challenges




in terms of economic policies. A stable macro-economic environment and the
presence of e [cieht markets have made Denmark one of the world’s most
competitive economies.

A healthy combination of macro-economic and structural policies has laid the
foundation for a strong Danish economy. However, the traditional economic
factors are no longer su [cieht in securing growth in the knowledge based
economies. OECD concludes that “while a stable macro-economic environ-
ment has created the overall platform for growth, investments at the micro-
level will secure sustainable growth in the knowledge based economy.”

Today, innovation is the primary driver of growth. [e frdmework condi-
tions for growth are found at the micro-level. e Uhited States, Ireland,
Canada and Australia have maintained a strong focus on micro-policies and
have implemented a range of initiatives aimed at strengthening the business
environment.

Below we highlight Denmark’s performances in each of the four drivers of
growth:

Human resources

Denmark is in the top-3 alongside Sweden and Finland. Denmark is ranked
first in terms of organisation, but is ranked somewhat lower on the index for
management. Overall, the framework conditions for human resources have
improved over last year. More and more Danes enrol in life-long learning
program, and the share of people in higher education is growing. Unemploy-
ment rates among the highly-educated have shown a steady decline. Further-
more, Denmark has improved its ranking in management skills and flexible
organisation, and education expenditure has grown significantly. [ebidgest
challenge lies in improving the scope and quality of higher education and
management skills.




Knowledge Building and Knowledge Sharing

Denmark does not belong to the OECD elite. While Denmark is still a part
of a second group of countries that trail the top-3, there are signs of some
weakness over last year. [e_dekline can be accredited to a drop in the num-
ber of registered patents. Furthermore, there has been a decline in business
executives’ assessment of the application of new technology across Danish
companies.

[ere & s strong correlation between performances and framework conditi-
ons. [isinhplies that e Ceckive policies will lead to improved performances.

Finland and the United States head the ranking in terms of the quality of
framework conditions. Denmark has improved over last year, and has nar-
rowed the gap vis-a-vis the top-performing countries. Denmark, Sweden,
Canada and the UK are in a second group of countries following the top-
3. [e2006 InnovationMonitor shows improvements in two of the weaker
areas (commercialisation of research and highly-skilled workers), which can
be accredited to a range of initiatives that have been implemented in recent
years. Overall, Denmark will have to address the commercialisation of public
research and co-operation in R&D.

ICT

e Danish performance in the area of ICT is solid, but hardly spectacular.
Denmark is ranked alongside Sweden and Switzerland in a second group of
countries trailing the top-3 (the United States, Canada and Australia). Emplo-
yee ICT skills do not match those of the top-performing countries, and bro-
adband access charges remain relatively high. [e_aréa of ICT is developing
rapidly. Hence, a number of indicators have been removed, and new indica-
tors have been added. [eavkrall impression is that Denmark is climbing the
ranking; broadband access charges are declining, and the share of workers
with sophisticated ICT skills are growing.




Entrepreneurship

e ertry of new firms is pivotal to economic growth, in particular when
accompanied by significant technological change. In general, new firms will
find it easier to introduce new technologies or new production methods.

Denmark trails the top-performing countries considerably. While start-up ra-
tes are among the best in the OECD, new firm growth is lagging the top-per-
formers. Denmark is slowly but steadily making progress, but the gap vis-a-vis
the top-performers is significant. Particularly weak areas include education,
incentives, culture and exit opportunities.

We see significant improvements in the area of start-up capital, in particular
the early-seed market. Culture is improving as a result of a higher entrepre-
neurial motivation in the general public.

The Government’s proposals
[Ce Dhknish Government has embraced the Council’s ambitious goal that
Denmark be a part of the world’s innovative elite. e Gbvernment strategy
titled “Progress, Innovation and Cohesion “introduces 350 proposals to im-
prove the framework for innovation.

FORA has analysed each of the 350 proposals, and has matched the proposals
with the critical policy areas identified in this year’s InnovationMonitor. 118
proposals are targeted at improving the scope and quality of higher education.
Some 79 proposals are intended to improve framework conditions in the area.
On the other hand, there are no proposals targeting the scope and quality of
management skills no the level of entrepreneurship orientation in the private
advisory market. Only a handful of proposals are targeted towards the com-
mercialisation of research and co-operation in R&D.

A few proposals target the problem areas of commercialisation of research and




R&D co-operation.
e ndw competitive environment poses a series of challenges to Denmark
and to Danish policy makers.

Hence, the Innovation Council has established an Innovation Advisory
Board, whose primary task is to assess the long-term success of various policy
initiatives aimed at improving Denmark’s innovative edge. [e_Callege will
track the record of the Danish Government in meeting the overall goal.

[Ce Callege has six members:

Jorgen Rosted, Director, FORA (Chairman)

Ove K. Pedersen, Professor, Copenhagen Business School

Anders Dreyer, Professor, Aarhus School of Business

Klaus Holse Andersen, Managing Director Microsoft Development Center
Peter Torstensen, Managing Director, Symbion

Birgit W. Ngrgaard, Managing Director, Carl Bro Group

In 2005 the Innovation Council launched four innovation working groups.

e grbups submitted 11 proposals for the Danish government to be conside-
red in the work of the Globalisation Council. [eprbposals mark the starting
point of the College’s endeavour. In the coming years the College will assess
development in the top-performing countries and submit a range of initiatives
that will improve the Danish framework for innovation.
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Chapter 1

Introduction

Denmark faces a new world order. Across nations, the economic, cultural and
political ties are more strongly knit together than ever before. Denmark can
longer act on its own. A more open world provides a pool of opportunities to
lift the wealth and life quality of the Danish people. [isndcessitates a keen
understanding of the preconditions for wealth and Denmark’s ability to move
ahead and to be a dynamic innovative economy.

Denmark’s goal is to become one of the world’s most innovative economies in
the next 10 years. Initially formulated by the Innovation Council in 2003, the
Danish government has embraced the goal in its 2005 government platform
and in the work and strategy of the Globalisation Council.

[Ce 2006 Innovation Monitor summarises Denmark’s key challenges and
identifies policy areas that require attention if Denmark is to meet the above-
mentioned goal. [isfdsk is carried out by mapping the preconditions for
Denmark to meet those challenges. Furthermore, the report shows the extent
to which Denmark is moving in the right direction towards meeting the over-
all goal by analysing the progress of the Danish framework conditions. Fi-
nally, the report attempts to match the 350 proposals presented in the gover-
nment’s strategy “Progress, Innovation and Cohesion. Strategy for Denmark
in the Global Economy” with the picture outlined in the Innovation Monitor.
Do these initiatives match the challenges of the future?

e stdrting point for the 2006 Monitor and its two predecessors is the iden-
tification by the OECD of four drivers believed to have a decisive impact
on future innovation and wealth: human resources, knowledge building and
knowledge sharing, ICT and entrepreneurship. [ereport analyses these four
drivers.

[Cereport has been compiled by FORA — the National Agency for Enterprise
and Construction’s division for research and analysis - on behalf of the In-
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novation Council. LCereport was written and edited by Anders Ho Cmhnn in
co-operation with Niels May Nielsen. Data calculations were carried out by
Anne-Sophie Oxholm.
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Chapter 2

The Best-Performing Countries
- An Overview

Figure 1
GDP - Level and growth

For some time, Denmark has shown a strong macroeconomic record.
Unemployment remains low, the Danish currency has shown strength against
the euro and interest rates remain low. Overall, Denmark continues to be
among the wealthiest countries in the world (Figure 1).
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However, Danish growth remains lackluster. When measuring growth across
all OECD countries, Denmark is slowly but surely moving down the ran-

king. Canada and Australia recently surpassed Denmark, and Ireland moved
past Denmark years ago.

Growth in Ireland, Canada and Australia is fuelled by a combination of sound
structural policies and massive investments in their framework conditions for
innovation. Building on several OECD studies, the framework conditions
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have been mapped by FORA. Emerging from this mapping exercise is that the
four drivers - human resources, knowledge building and knowledge sharing,
ICT and entrepreneurship — are vital to a country’s innovation capacity.

[Ce 2005 Innovation Monitor marked the first complete mapping of Den-
mark’s innovation capacity based on the four innovation drivers. [eanhlysis
showed that Denmark was moving in the right direction in meeting the over-
all goal of becoming one of the world’s most innovative economies. However,
the report also showed that a sustained e [art was required in order to close
the gap vis-a-vis the top-performing countries.

e adalysis applies a benchmarking method that distinguishes itself from
traditional benchmark analyses. FORA’s benchmark approach goes a step
further in measuring country performances and country framework conditi-
ons for each of the four drivers, and tests the correlation between performance
and framework conditions. Lisallows for the identification of the framework
conditions most in need of attention in order to improve performance and
meet the overall goal.

A simple average of the four performance indices shows that Denmark con-
tinues to belong to a second group of countries, just behind the top-perfor-
ming countries (Figure 2). Compared to last year, Denmark has moved up
one place, but still trails considerably behind the top-performing countries.
While it still remains possible to meet the overall goal, it will no doubt require
a stronger e [art.

As was the case in the 2005 Innovation Monitor, the United States, Canada
and Korea make up the top-3 in this year’s analysis. [ehidgest surprise this
year is the remarkable drop of the Swedish and Finnish rankings. Sweden
su Lers from a deterioration of an already lackluster performance in entre-
preneurship, while Finland’s decline is explained by a drop in the values for
knowledge building and knowledge sharing.

e 2005 Monitor highlighted Ireland and Australia as potential winners as a
result of significant improvements in their framework conditions. [isydar’s
analysis confirms the potential of the two countries. e Uhited Kingdom
was named another potential winner; however, this is not supported by this
year’s data.
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Figure 2
Composite Performance

Index
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Note: Author’s calculations based on the four performance indices presented in Chapter 5. The as-

signed weights are deduced from a factor analysis.

[Cisydar’s analysis confirms the results from last year and shows that the four
innovation drivers account for a significant portion of the variation in MFP
across OECD countries. [is_irhplies that the four innovation drivers and
their related policy areas are significant drivers for securing future wealth.
Improvements in the Danish framework conditions will improve growth dri-
ver performances, which in turn will increase productivity and, ultimately,
wealth (Figure 3).
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value 40. R?is 0.48 and the slope is significantly different from zero at the 1 percent level. Denmark’s

low value is a result of very low MFP-growth since the year 2000.

[Ceanklyses in Chapter 4 show some variation in Danish performances across
the four innovation drivers. Denmark’s strongest performance is in human
resources followed closely by ICTs and knowledge building and knowledge
sharing. However, the Danish record in entrepreneurship is well below ave-
rage (Figure 4).

Figure 3
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Figure 4

Driver performance

indices
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Chapter 3

Which framework conditions should
Denmark focus on
- An Overview

Figure 5

Composite Index for Fra-

mework Conditions

Country performances are influenced by the country-specific innovation fra-
mework conditions for innovation. An average of the 46 policy areas that con-
stitute the framework conditions illustrates that Denmark claims a place in a
second group of countries that narrowly trails the top-performing countries.
Overall marginal improvement covers a range of minor improvements within
the individual framework conditions, which is described in further detail in
Chapter 5.
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One group of countries (Denmark, Australia, New Zealand and Switzerland)
post almost identical values for framework condition, so any fluctuation in
rankings within this group should not be over-interpreted. e Umited States,
Canada, and the UK make up the top-3 in the framework condition index.

[Cis‘whs also the case in last year’s analysis. [eredidual group of countries
show little variation compared to last year.

[Cis-ydar’s updates confirm the solid correlation between country framework
conditions and country performances (Figure 6). Roughly 75 percent of the
variation in country performances can be explained by their framework con-
ditions, which would indicate that the analysis captures the majority of the
elements that are vital to country performances, and that improvements in
framework conditions, all other things being equal, lead to improved perfor-
mances and, ultimately, higher wealth.
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e anklysis of individual policy areas (presented in Chapter 5) and the over-
all summary (Chapter 6) point to eleven policy areas that require attention
(Table 1). Interestingly, they are identical to the areas identified in last year’s
report.

Based on Table 1, Denmark’s challenges may be grouped into 3 categories:

Figure 6
Correlation between per-
formances and framework

conditions
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Table 1

Critical Policy Areas

1) universities should assume a key role in the knowledge-based econom;, 2)
the share of high growthcompanies should be higher; and 3) management
skills should be improved significantly.

Four of the critical policy areas fall into the first category (scope and relevance
of higher education, co-operation in R&D, commercialisation of research and
highly-skilled workers). [endmber of high growthcompanies is directly in-
fluenced by five critical areas (incentives, exit opportunities, the private entre-
preneurship infrastructure and entrepreneurship culture). Management skills
Is a separate area. Finally, broadband access charges remain relatively high;
however, this issue is currently being resolved.

Ranking Change Target Areas
Human Resources
Management Skills 15 T
Scope and Quality of Higher Education 13 T
Knowledge Building and Knowledge Sharing
Co-Operation in R&D 15 l
Commercialisation of Research 7 T
Highly-Skilled Workers 12 T
ICT
Telecomm Charges 10 -
Entrepreneurship
Incentives (Bankruptcy Leg. and Income Tax) 20 T
Exit Opportunities 23 T
Entrepreneurship Education 15 -
Entrepreneurship Culture 17 T
Private Entrepreneurship Infrastructure

Note: Chapter 5 details each of the four drivers is described in detail, and the selection of the eleven

policy areas and their developments are discussed in further detail.

In all but one of the areas, Denmark has gained ground on the best-perfor-
ming countries, albeit only marginally (Table 1). Should this positive trend
continue, it is likely that Denmark will succeed in meeting the goal of be-
coming one of the world’s most innovative countries within the next 10 years.
In the area of human resources, improvements can be seen in both critical
areas. In the areas of knowledge building and knowledge sharing, the picture
is mixed. In the area of entrepreneurship the report identifies a number of
smaller improvements.

It is unlikely that the marginal improvements in framework conditions will
continue as the remaining critical areas require substantial reforms within the
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three main categories.

At the same time, there is an element of interaction between the three areas,
and a coherent strategy is thus deemed necessary. For example, improved ma-
nagement skills will likely secure higher company growth. Correspondingly,
a high level of entrepreneurship activity is vital to the commercialisation of
university research. Denmark will only match the top-performers if improve-
ments are made across all areas.

[isislkthe precise purpose of the government’s strategy “Progress, Innovation
and Cohesion. Strategy for Denmark in the Global Economy”. [estilategy
encompasses some 350 proposals designed to propel Denmark forward to
become one of the world’s most innovative and competitive economies by
the year 2015. A run-down of the proposals shows that, of the 350 proposals,
118 are targeted at the eleven critical policy areas identified in this year’s In-
novation Monitor.

e mhjority of the 118 proposals are targeted at improving the scope and
quality of higher education. Some 79 proposals are intended to improve the
framework conditions in the area. On the other hand, there are no proposals
targeting the scope and quality of management skills or the level of entrepre-
neurship orientation in the private advisory market (Table 2). Only a handful
of proposals are targeted towards the commercialisation of research and co-
operation in R&D.
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Table 2

How does the gover-
nmentis globalisation
strategy match up against
the critical framework

conditions?

1. Scope and Quality of
Higher Education

79 proposals target the scope and quality of higher education

Key general themes

* A reduction in drop-out rates and speedier completition.

Central theme for short and medium term education:

* Interaction between educational institutions and the surrounding commu-
nity.

Central theme for higher education

* The establishment of elite educations.

2. Management Skills

3. Commercialisation of
Research

No proposals are targeted towards strengthening management skills.

6 proposals target the area of commercialisation of research.

Key proposal:
* Launch of proof-of-concept projects.

4. Co-Operation in R&D

15 proposals adress the level co-operation in R&D.

Key proposals:

* A more dynamic GTS system.

* A doubling of SME contributions to co-financed research projects.

* Increased co-financing by companies participating in international R&D
projects.

5. Highly-Skilled Workers

6. Sophisticated ICT-Skills

6 proposals target highly-skilled workers

Key proposals:
* Increase the number of researcher programs (including business PhDs).
» Scheme for temporary work permits for high-skilled workers (Green Card).

3 proposals target ICT skills

Key proposals:

* E-Business Innovation Center.

» More university ICT graduates.

 Bachelor- and Masters programs at the IT-university.

7. Telecomm Charges

8. Incentives - Bankruptcy
Legislation and Income Taxes

No proposals target telecommunication charges

6 proposals target entrepreneurship incentives.

Key proposals:
* Lower taxes for entrepreneurs in their first three years of operations.
*"Early warning systems” companies in temporary distress.

9. Entrepreneurship Educa-
tion

7 proposals target entrepreneurship education

Key proposals:

* All students in higher education should be offered courses in entrepre-
neurship.

* An elite entrepreneurship course for business people and growth entre-
preneurs.

10. Culture

5 proposals target culture.

Key proposals:
» Teaching methods that promote idea generation and innovative skills.
« Strengthening the Independence Fund.

11. Private Counselling

No proposals target private counselling
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It is not the purpose of this report to assess if the proposals will indeed suf-
fice in securing world-class framework conditions. [istabk is left to a forum

of innovation advisers, which includes Jergen Rosted, Director, FORA; Ove
Kaj Pedersen, Professor, CBS; director Peter Torstensen, Symbion; Majken
Schultz, Professor , CBS; director Klaus Holse Andersen, Director, Micro-
soft and Anders Drejer, Professor, Strategy Lab, Aarhus Business School. Le_1
advisory board will present an assessment of the proposal at the Innovation
Council’s Annual Meeting, and will introduce a range of recommendations
that will support Denmark’s quest to become one of the world’s most inno-
vative countries.
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Chapter 4

Methodology

Traditionally, a stable macroeconomic regime and the presence of e [eckive
markets have created the foundation for companies to take advantage of mar-
ket opportunities. A stable macroeconomic agenda will ensure low interest
rates and a healthy investment climate, while an e [eckive and flexible labour
market supports companies in utilising the labour force to it fullest extent.
Finally, e [eckive competition policies ensure that ine [cieht companies are
forced out of the market by more e [cieht and innovative firms.

However, most evidence suggests that traditional economic policies may not
su [celdn ensuring growth in knowledge-based economies. OECD notes that:
“while a stable macroeconomic environment provides the overall basis for
growth, investments in factors at the micro level are crucial for the sustained
development in knowledge based economies.”

Innovation has become more important to growth than factor accumulation.
e crltical barriers to innovation no longer lie in the overall functioning
of the economy, but rather in the functioning of the economy at the micro
level. Do the highly educated use their knowledge to organise production
more e [eckively? Does the research generated at universities get transferred
to productive use in the marketplace? Do firms use ICTs e Lciehtly? Do new
firms grow? Consequently, the important policies for innovation and entre-
preneurship are policies focusing on the micro level of the economy, or micro
policies.

e pdrpose of this report is to shed light on the factors determining Danish
wealth and to identify the micro level policy areas that need to be addressed
if Denmark is to maintain and increase the current level of wealth compared
to other global regions. At the same time, the report introduces a range of
initiatives that could potentially strengthen the identified areas vital for in-
novation.

e fallowing section briefly introduces the methodology used in the In-
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novation Monitor, which is identical the one presented in last year’s report.
Readers familiar with the 2005 Innovation Monitor may opt to disregard the
following section.

FORA'’s framework for wealth creation

Building on the OECD’s benchmark studies, FORA has developed a unique
framework for measuring the innovation capacities of countries. FORA'S
method is built on the classic growth framework, where the accumulation
and improvement of labour and capital and MFP determine wealth creation
(Figure 7).

| Entrepreneurship

| IcT

| Knowledge Building and

Labour Knowledge Sharing

Human Resources

Value

= | creation/ - MFP R Performances
Growth —

XXX XXX

Capital '

Framework Conditions

l_+_|
XXX XXX XXX

While most economic literature treats MFP as a residual, MFP remains cen-
tral to FORA's research. It is central to FORA’s work that the four drivers of
growth lead to growth and wealth creation through their contributions to a
higher MFP. e 2005 and 2006 Innovation Monitors confirm this hypo-
thesis.

FORA’s policy framework
E Lcieht economic policies form the core of a country’s ability to improve its
innovation capacity. Economic policies include:

Sound macroeconomic policies creating the foundation for economic prospe-
rity by securing fiscal discipline and low inflation rates.

Structural policies ensuring the presence of well-functioning markets and in-
stitutions, and a commitment to building an open and competitive economic
environment, which ensures that resources are allocated in an optimal way.

Micro policies establishing the framework conditions conducive to innova-
tion.

Figure 7
The FORA Model
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Previous Innovation Monitors have identified Denmark’s ranking for each
of the three policy levels. [Cisydar, the report will only focus on micro po-
licies as they are central to MFP growth. Secondly, the previous Innovation
Monitors have confirmed the notion that Denmark’s performance in macro
and structural policies has remained solid for some years. No evidence has
surfaced to contradict this portrayl.

Benchmarking at the micro level

Traditional benchmark studies rank countries on a number of relevant indi-
cators. FORA's approach goes a step further in identifying two separate sets
of indicators:

Performance indicators: a number of complex, yet coherent activities that are
generally believed to have a positive e [eck on productivity (MFP).

Framework condition indicators. a quantification of policies and factors related
to the four growth drivers. [efrdmework conditions are believed to have an
e [eck on the performance indicators.

[Ce_diktinction between performance and framework condition indicators
allows for the identification of critical policy areas for building a solid capa-
city for productivity growth by identifying common features among the top-
performing countries. [e_adalysis is based on two important assumptions:
I) government initiatives have a significant impact on framework conditions,
i) a positive correlation between performance indicators and framework con-
dition indicators implies that improved framework conditions will lead to an
improvement in performances.

FORA’s analysis involves six steps:

1. [CepeFformance goals for each of the four growth drivers are defined and
collected. Top-performing countries are identified by weighing indicators and
by applying robustness analyses.

2. Indicators for the relevant framework conditions are defined and collected
for each of the four innovation drivers.

3. L[ecarelation between framework conditions and performance is inve-
stigated in further detail. A significant correlation would indicate that the
framework conditions in question have a significant impact on country per-
formances.
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4. [e Dhnish framework conditions are compared to those of the top-per-
forming countries using spider webs. [e_argas that require the most policy
attention are identified and analysed using regression analyses.

5. Developments in the Danish framework conditions are compared to the
developments in other countries. [e.camparison will highlight the extent to
which Denmark has been able to improve performance in the weaker areas or
if Denmark is falling further behind.

6. Initiatives for improving the weaker areas are selected using qualitative
analysis of micro policies in the best-performing countries.
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Chapter 5

Effective Micro-Structures
- Stimulating the four innovation drivers

Microstructures are essential to a company’s ability to innovate. Microstruc-
tures encompass a wide range of areas — from the ability to transfer new know-
ledge from universities into productive use in companies to the possibilities of
restarting following bankruptcy. [CiscHapter focuses on the microstructures
for the four innovation drivers — human resources, knowledge building and
knowledge sharing, ICTs and entrepreneurship.

[is_chapter analyses the quality of the Danish framework conditions for
each of the four drivers against the top-performing countries, and investigates
the extent to which the quality of the Danish framework conditions is mo-
ving in the right direction. Lisdikcussion will also attempt to relate changes
in indicators to various political initiatives.

For an in-depth analysis of the four innovation drivers please consult the
2004 and 2005 Innovation Monitors as well as the publications available on
FORA's website (www.foranet.dk). Here, you will also find a detailed run-
down of the applied indicators.

Applying the methodology introduced in Chapter 4, each of the innovation
drivers are described in detail in this Chapter. Chapter 6 summarises the re-
sults from the analyses presented in this chapter.

Human resources

e prbduction of goods and services is becoming increasingly knowledge in-
tensive, underlining the need for a highly-qualified work force. Today, know-
ledge workers must be able to identify challenges and problems faced by the
company, and are pivotal in sharing knowledge within and outside the bo-
undaries of the established organisation. E [eckive management and a flexible
organisation are vital in establishing a framework that motivates employees
and supports knowledge sharing across the organisation.

28




e parformance index is comprised of two sub-indices: the share of know-
ledge workers and organisation and management (Figure 8). [e_camposite
index for performanceis comprised of 10 indicators, of which 7 have been
updated (Appendix 1).

[Ce_cdmposite index for framework conditions is constructed by weighing
together seven policy areas. Each policy area is measured by several indicators.
Twenty four of 33 indicators have been updated in this year’s report.

Performance

I—I—I

Knowledge Organisation &
Workers Management

Growth <— MFP < ﬂ

Framework conditions

I
Education
Expenditure

|
Education
Incentives

|
Basic
Education

1
Higher
Education

Flexible Management

Life-Long Learning Organisation Skills

The Danish performance

Denmark continues to improve in the area of human resources and claims a
top-3 ranking in the 2006 Innovation Monitor. Denmark has replaced the
United States at the top of the ranking. [iscdn be accredited to an impres-
sive record in flexible organisation, whereas Denmark continues to trail the
top-performers in terms of the quality of knowledge workers and manage-
ment skills.

OECD countries are ranked by carrying out a robustness analysis. [e_out-
come of the robustness analysis shows the frequency with which countries are
ranked in the top-3, top-5 and top-10, when applying randomly generated
weights (Figure 9).

» While Denmark replaces the United States at the top of the ranking, Sweden
and Finland retained their top-3 rankings from last year. Sweden and Finland
are well positioned in share of knowledge workers, claiming top-3 rankings
along with the United States. Sweden is ranked first on the indicators for
management. In the area of flexible organisation, Sweden ranks somewhat
lower. Finland’s record in management is average. Denmark is ranked first in
organisation, but receives a lower ranking in the area of management.

e e Uhited States, Belgium and the Netherlands make up a second group
of people following closely behind the top-3. Belgium performs well in ma-

Figure 8
Measuring performance

and framework conditions
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Figure 9
Performance robustness
analysis

fi Human resources

nagement and share of knowledge workers, while the Netherlands is ranked

first in organisation.
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Measuring framework conditions

[eanhlysis shows a significant positive correlation between the indicators for
performance and the indicators for framework conditions. Lis irhplies that
e [eckive policies will lead to a more productive use of knowledge workers.
e redults are in line with the conclusions reached in the 2004 and 2005
Innovation Monitors (Figure 10).
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[Ce Uhited States and Canada retained their top rankings from last year.
Denmark claims a spot alongside Canada, outperforming countries like Fin-
land, Switzerland, Australia and New Zealand. In the 2005 Monitor, Finland
was in the top-3. [isydar, Finland has dropped in the ranking, not because
of a deterioration in the Finnish framework conditions, but because other
countries have succeeded in strengthening their framework conditions.

Danish strengths and weaknesses

[ere ik no universal method available for mesuring the relative importance of
a given policy area. A first step in identifying the important policy areas is to
investigate how policy areas are prioritised in the top-performing countries.

[CisTmethod is di Cculk to apply for this driver as Denmark already belongs
to the elite group of countries. Since Denmark’s strong record is accredited
to an impressive showing in flexible organisation, Denmark may still be able
to draw inspiration from other countries in the areas of the quality of know-
ledge workers and management. [e relative importance of a given policy
area is determined by the average value for the top-performing countries (see
below).

e arka’s scope and quality of basic education, scope and quality of higher
education, scope and quality of life-long learning, flexible organisation and
management skills have all been give high priority in the top-performing
countries, while education expenditure and education incentives appear to
be less important (Figure 11). [is_dbes not imply that the latter are not

Figure 10

Correlation between per-
formances and framework
conditions

fi Human resources
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important to the productive use of knowledge workers, but rather that these
framework conditions have failed to make a significant impact on country
performances.

Figure 11

Education Expenditure

Denmark vis-a-vis the

top-3

Management Skills Education Incentives

Input to Flexible Organisation Scope and Quality of Basic Education

Scope and Quality of Life-Long Learning Scope and Quality of Higher Education

O Denmark O Sweden, Finland, the United States

Readeris guide to the [Cefigures “Denmark vis-a-vis the top-performeing countries” provide an overall image of the political priori-

1gure iDenmark vis-a- tisation across the top-performing countries, and highlights Denmark’s position in each of the policy areas.

vis the top performing

countriest [Cecauntry with the best framework conditions is assigned the value 100. For example, Switzerland has the

highest level of education expenditure and is assigned the value 100. Turkey is on the other side of the spectrum

and is assigned the value 0. [eavkrage value for the top-3 — Sweden, the United States and Finland - is marked

by a black line. Denmark’s position is marked in blue.

e fraimework conditions for human resources may be split up into two
categories reflecting the prioritisation of framework conditions in the top-
performing countries. A correlation analysis appears to support this approach.
Important policy areas are significantly correlated with the performance in-
dicators, whereas the two remaining areas (education expenditure and educa-
tion incentives) are not significantly correlated.

Table 3 highlights Denmark’s ranking vis-a-vis the top-performing countries
using the colours green (framework conditions match those of the top-3),
yellow (framework conditions remain average compared to the top-3) and
red (the quality of the Danish framework conditions significantly trails the
top-performing countries). e brkakdown is based on the distance between
Denmark and the top-performing countries coupled with a qualitative assess-
ment. [ebréakdown should be treated with some caution. Although a green
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mark would indicate that the framework conditions in question are at a level
with the top-3, it may very well be the case that both the top-3 and Denmark
could benefit from strengthening these policy areas.

| - High-Priority Area in the Top-Performing Countries

Management Skills

Scope and Quality of Basic Education

Il - Low-Priority Area in the Top-Performing Countries

Education Incentives

With a few exceptions the analysis confirms last year’s results. Problem areas
include scope and quality of higher education and basic education, and ma-
nagement skills. Management skills have a yellow marking as opposed to a
red marking in last year’s report. [is_id accredited to an improvement in
Danish competences coupled with the deterioration in the performance of the
top-3. Scope and quality of life-long learning receives a green mark this year
as opposed to a yellow marking last year.

Development since the 2005 Innovation Monitor

Overall, Denmark has improved its framework conditions for human resour-
ces vis-a-vis the other OECD countries. Five areas have seen improvements,
one has not been updated and one has declined (Table 4). Overall, the chan-
ges are minimal.

Scope and Quality of Basic Education Kan ikke opdateres

Scope and Quality of Higher Education

Scope and Quality of Life-Long Learning

Flexible Organisation

Management Skills

Education Expenditure

Education Incentives

— |-

[Cembst significant improvements are seen in the indicators for scope and
quality of life-long learning. [elallgest rise in an indicator value is seen in
the share of the abour force enrolled in life-long learning, while the remaining
three indicators have seen minor improvements.

[Ceindicators for scope of higher education show continued progress. In terms
of higher education enrolment Denmark is outperforming the other OECD

Table 3

The importance of fra-
mework conditions for
human resources and
Denmarkis position vis-a-

vis the top-3

Table 4
Developments since the

2005 Monitor
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countries, which in turn has led to a higher uptake of PhD students. Cor-
respondingly, indicators that measure the quality of higher education show
a marginal improvement. Unemployment rates among the highly educated
have fallen relative to overall employment, and it is the assessment of Danish
business executives that there has been an improvement in higher education
in relation to company needs.

Management skills and flexible organisation have shown progress. Two of the
indicators for management have improved since last year; the business execu-
tives’ assessments of the quality of management schools and a higher share of
female managers. [e_shhre of female managers is a proxy for measuring if
society, as a whole, is utilising its management resources to its fullest extent.
A low share of female managers must then be an indication of untapped re-
sources. Improvements cannot be tied to any political initiatives. [us, dhe
improvement in flexible organisation is explained by a more positive assess-
ment of the cooperativeness in the Danish labour market. Hence, one should
not place too much emphasis on this improvement as it is exclusively tied to
subjective assessments.

Denmark has also increased education expenditure. Lerethas been a minor
increase in education expenditure in higher education, while other types of
education have seen a marginal fall relative to the total number of students.
Denmark still has a long way to go in securing a healthy balance between the
various educational levels, as it spends considerably less on higher education
that on basic education when compared to the top-performing countries.

Additionally, Denmark has seen a decline in education incentives. For
example, while Denmark has seen a decline in public subsidies for students as

a hare of GDP, subsidies have remained constant in the top-3 countries. Le__1

fact that the index regulation of public subsidies is lower than GDP growth,
coupled with a range of marginal cutbacks in subsidies for students living at
home, may explain the decline in public subsidies for students.

Overall, the analysis detects a range of minor improvements in the areas most
in need of attention from Danish policy makers. However, further improve-
ments in the scope and quality of higher education and management skills
continue to be a challenge.

Knowledge building and knowledge sharing
Knowledge building and knowledge sharing are vital to a company’s ability to
introduce new products and processes. In the global economy, new ideas and
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innovation are key competitive factors. [eabllity to build, localise and apply
innovation is vital to a company’s survival.

e peFformance index is comprised of two sub-indices: knowledge building
and knowledge sharing (Figure 12). [e_camposite index is made up of 7 in-
dicators (4 in knowledge building and 3 in knowledge sharing). One indica-
tor was omitted: payment for foreign technology, as this indicator was heavily
biased towards smaller 1T producing countries. Lereinaining 7 indicators
are identical to the ones applied in the 2005 Innovation Monitor. Six of those
have been updated (Appendix 1).

Policies a [ecking knowledge building and knowledge sharing have been the
focus of multiple analyses. Based on these studies, twelve policy areas have
been deduced, each with a significant impact on knowledge building and
knowledge sharing. Each of the 12 policy areas is measured by several in-
dicators. Twenty four of the 30 indicators have been updated in this year’s

report.
Performance

I_I_I

Knowledge building Knowledge sharing
Growth - MFP <~ n

Framework conditions

Public research Co-operation Financing Market conditions

The Danish performance

Denmark does not belong to the elite group of OECD countries, but it is well
positioned in the second group of countries. A note of alarm, however, becau-
se Denmark continues to loose ground against its peers, and consequently, is
slowly slipping in the rankings.

[Cerabustness analysis shows that a robust ranking of countries can be car-
ried out:

e Japan, the United States, Switzerland and Finland make up the top-4.
Switzerland and Finland retain their top-4 rankings from last year, while Ja-
pan and the United States have made it to the top of the list. [eimiprovement
in Japan’s ranking covers minor improvements across most of the indicators.
In addition, the indicator for technology imports has been omitted from this
year’s analysis. Japan had a low value in this indicator. [e Uhited States
have seen progress in both sub-indicators, and are now positioned among the

Figur 12

Measuring performance
and framework conditions
- Knowledge building and

knowledge sharing
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OECD elite. Finland has dropped in the ranking, which can be accredited to
a larger variation in its performance. Finland has improved in some areas, but
has also declined in other areas. A larger variation will always lead to a decline
in performance when applying a robustness analysis.

» Asecond group of countries includes Germany, Korea, Sweden, Denmark,
Ireland, Belgium and New Zealand. A decline in the number of registered
trademarks and patents as well as a deterioration in business executives’ as-
sessment of the application of new technology has led to a lower Danish ran-
kKing in this year’s analysis. However, country variations in the second group
are limited. Sweden has seen a decline in all but a few of the indicators and
has dropped out of the top-3. For some time Germany has belonged to the
world’s elite. However, in this year’s ranking, Germany is negatively a [ecked
by a range of low values on the indicators for knowledge sharing.

» [eredidual group of countries is not ranked in the top-5.

With a few exceptions, the residual group of countries shows little variation
as compared to last year. France and Italy have declined significantly, while
the UK has declined marginally. Ireland, Korea and Turkey have seen some
progress in this year’s analysis.
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Measuring framework conditions

LCere Is a significant positive correlation between the weighted performan-
ce and framework condition indicators (Figure 14). L[isidlin line with the
conclusions reached in the 2004 and 2005 Innovation Monitors. [us, he
figure suggests that e [eckive policies will lead to improved knowledge buil-
ding and knowledge sharing. Lestdble correlation between performance and

framework conditions supports this conclusion.

Figur 13
Performance robustness
analysis
- Knowledge building and

knowledge sharing
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Figure 14
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Note: R2 = 0.64, which represent a small decline over last year. [isidaccredited to an
improvement in Japan’s performance while framework conditions have remained relatively
stable over last year.

Countries with e [eckive framework conditions are also among the best per-
forming countries. Japan’s performance is better than would be dictated by
the quality of its framework conditions. [isiskexplained by the fact that the
performance indicators focus on technology-based knowledge building and
knowledge sharing, where Japanese companies have a strong record. Howe-
ver, the framework conditions for knowledge building and knowledge sharing
have a much broader scope.

 As was the case in the 2005 Innovation Monitor, Finland and the United
States have the best framework conditions for knowledge building and know-
ledge sharing.

» Denmark continues to improve its framework conditions, and is ranked
alongside Sweden, the UK and Canada.

Danish strengths and weaknesses

e diagram shows Denmark’s ranking vis-a-vis the top-4 performance
countries, (Finland, Japan, Germany and Switzerland) in each of the identi-
fied policy areas (Figure 15). Le_quality of the Danish framework conditi-
ons trails marginally behind the top-performers, and in some areas Denmark
outperforms the top-4. Denmark is strongly positioned in utilising skills of
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customers and suppliers, competitive environment and relevance of public
research. On the other hand, there is room for improvement in the some
areas: commercialisation of research, co-operation in R&D and highly-skil-
led workers.

Size of Public Research

Utilising Skills of Customers Figure 15

and Suppliers Quality of Public Research

Denmark vis-a-vis the
top-4

Competitive Environment Relevance of Public Research

Access to Knowledge and Technology Commercialisation of Research

Access to Venture Capital Co-operation in R&D

=)

R&D Subsidies Highly-Skilled Workers

O Denmark [ Japan, the United States, Switzerland, Finland

e arkas quality of public research, commercialisation of research, co-ope-
ration in R&D, highly-skilled workers, access to technology and knowledge,
competitive environment and utilising skills of customers and suppliers have
all been given high priorities among the top-4.

In four of those areas Denmark performs well. However, Denmark trails the
top-performing countries in the following areas; commercialisation of re-
search, co-operation in R&D and highly-skilled workers. Commercialisation
of research is a proxy for the ability to transfer knowledge from universi-
ties to private companies. [eladk of commercialisation is closely tied to a
low level of R&D co-operation. Co-operation in R&D covers joint research
projects involving public researchers and private businesses. Both measures
are built on surveys conducted among Danish business leaders. e m&asure
also includes an indicator for private business financing of public research.
Highly skilled workers measures the share and, to some extent, the quality of
knowledge workers as well as a country’s ability to attract foreign knowledge
workers. e Danish record is negatively a [ecked by a relatively low share of
researchers in private businesses and an inability to attract foreign knowledge
workers.

[Cesiz and relevance of public research, access to venture capital and R&D
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subsidies appear to be less important among the top-performing countries.
Again, this does not imply that those areas are unimportant to knowledge
building and knowledge sharing performances; yet the policy areas have only
received limited attention in the top performing countries. In addition, some
areas are di Cculk to measure in a precise manner.

For example, the policy area relevance of public research is very di Cculk to
measure. [ ree DECD indicators are applied in measuring the relevance of
public research: the share of R&D investments directed to natural science and
technology; the number of scientific articles cited in patents; and the number
of scientific articles in industry-related periodicals. Based on the three indi-
cators, public research is considered to be more relevant in Denmark than
in the top-4 countries. Denmark’s ranking is positively a [ecked by extensive
research in the bio-tech area, which is often quoted in industry-related perio-
dicals. However, this does not necessarily imply that the entire public research
in Denmark is more relevant than in the top-performing countries.

e pdlicy areas are broken down in line with the level of prioritisation among
the top-performing countries. Moreover, in each policy area, Denmark’s po-
sition vis-a-vis the top-performing countries is assessed. To secure a balanced
conclusion in areas with limited data coverage, a qualitative assessment is car-
ried out as well (Table 5).

In the high-priority areas, Denmark trails the top-performing countries in
the following areas: commercialisation of research, co-operation in R&D and
highly-skilled workers. Although trailing the top-performing countries in the
area quality of public research, the gap is somewhat narrower here. [equa-
lity of Danish research narrowly trails Finland and the United States, and is
marginally better than Japan’s. [Cis_alko applies to access to technology and
knowledge, where Denmark su Lers from a low supply of specialised research
and education. As far as the competitive environment and the utilisation of
skills of suppliers and customers, Denmark matches the record of the top-
performing countries.
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| - High-Priority Areas in the Top-Performing Countries

Quality of Public Research

Access to Knowledge and Technology

Il - Low-Priority Areas in the Top-Performing Countries

Relevance of Public Research

Size of Public Research
R&D Subsidies

Among the low-priority areas size and relevance of public research have re-
ceived a yellow mark, based on a qualitative assessment. Denmark may have
better conditions compared to the top-performing countries, but both areas
pose a series of challenges.

e size of public research in the United States is significantly lower than in
most leading European countries. [Cisndgatively a [ecks the average value for
the top-4. For analytical purposes, the Danish record should be compared to
that of Finland, which a has a higher value. Hence, Denmark trails the coun-
tries with research systems that are comparable to the Danish system.

Relevance of public research is di Lculk to ascertain, and the chosen indicators
may overestimate the relevance of the Danish research. As mentioned above,
the strong focus on bio-tech research may help explain this. At the same time,
the limited co-operation between private businesses and Danish universities
point to a lack of relevance. Hence, the area is given a yellow mark, although
the indicators would indicate otherwise.

R&D subsidies are represented in yellow in this year’s report as opposed to

the green mark it received in the 2004 and 2005 Innovation Monitors. Le 1

area covers government expenditure for private R&D. [echhnge in colour is
explained by two factors: a general reduction in financial support for busines-
ses, and a rather limited use of the 150 percent tax reduction for joint research
projects. [ishds a negative impact on tax subsidies for research.

Developments since the 2005 Innovation Monitor
Overall, Denmark has improved its framework conditions in knowledge buil-
ding and knowledge sharing. A run-down of individual policy areas shows

Tabel 5

The importance of
framework conditions for
knowledge building and
knowledge sharing and
Denmarkis position vis-a-

vis the top-4
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improvements in six areas, while three areas have shown a decline. One area
remains unchanged, while one area has not been updated (Table 6).

Denmark has seen progress in two of the most challenging areas: commercia-
lisation of research and highly-skilled workers. Improvements in both areas
can be accredited to targeted policy initiatives aimed at improving co-ope-
ration between universities and private businesses via changes in university
legislation, as well as the implementation of various tech-transfer initiatives.
However, Denmark still trails considerably behind the top-performing coun-
tries.

[Cere 1s room for improvement in the area of co-operation in R&D. e 1

Danish system presently does not o Lerlthe proper incentives for researchers to
collaborate with Danish businesses.

e cdllective decline in the quality of public research is minimal. One in-

dicator shows a decline, while the other indicator shows a marginal increase.
[Ce_arklysis points to an increased production of scientific articles, whereas
compared to last year business leader assessments of the quality of research
are lower.

e pabr showing in R&D subsidies was discussed earlier. However, it should
be noted that the analysis shows a decline in all four indicators. In particular,
the reduction in the GTS-net and limited use of the 150 percent tax reduc-
tion for joint research projects are responsible for the decline in the Danish
ranking.

e improved competitive environment is in line with developments in pre-
vious Innovation Monitors. [e_cdmpetitive landscape has benefited from
tightened competition legislation and a more e [eckive implementation of
competition laws by the Danish Competition Authority.

e improved access to technology and knowledge is more di Cculk to inter-
pret, as the assessment is exclusively built on an evaluation made by Danish
business executives. [is_ydar sees a more positive assessment of the supply
of specialised research and life-long learning. [is_mlay be accredited to a
stronger e [ork towards creating life-long learning opportunities, including
summer schools.
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Size of Public Research 1
Qualit of Public Research l
Revelance of Public Research Not updated
Commerecialisation of Research T
Co-Operation in R&D l
Highly-Skilled Workers 1
R&D Subsidies !
Access to Venture Capital T
Access to Knowledge and Technology T
Competitive Environment T
Utilising Skills of Customers and Suppliers No Change

Overall, the Danish framework conditions for knowledge building and know-
ledge sharing have improved marginally over last year. Co-operation in R&D
shows no improvement; hence, Denmark’s biggest challenge is to secure a
higher rate of commercialisation, a stronger co-operation in R&D and a bet-
ter match between skilled labour and private businesses.

Information and Communications Technology (ICT)

e u® of ICTs is vital to productivity in the knowledge-based economy.
ICTs have lifted productivity in three ways: 1) Companies have equipped
their employees with more computing power, 2) an increased use of ICTs
has allowed for organising production, consumption and trade in a way that
increases MFP and 3) the manufacturing of ICT equipment has itself lifted
labour productivity. Together, the three channels have lifted US productivity
by one percent annually throughout the 1990s. Since MFP is the focus of this
report, the analysis deals exclusively with ICT access and ICT use.

Denmark performs well in terms of ICT use. [e 2004 Innovation Monitor
identified Denmark as one of the elite countries. [e_ara of ICTs was not
updated in 2005 as data was not available for a su [cieht number of indi-
cators. Most of the indicators have been updated this year, while a range of
new indicators have been added and some have been removed. Since ICTs are
a rapidly evolving area, one has to constantly adjust the indicators used for
measuring the area. For example, in 2004, it was relevant to include the price
for 40 hours of internet use through a dial-up modem. Today, this measure
has become obsolete.

e pdrformance index is comprised of two sub-indices: ICT access and
sophisticated ICT use (Figure 16). Le_cdmposite index is comprised of 9
indicators (3 for ICT access; 6 for sophisticated ICT use). Policies a [ecking
ICT performance is divided into 9 policy areas. Each of the policy areas is

Tabel 6
Developments since the

2005 Monitor
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Figure 16
Measuring performance
and framework conditions

-ICT

measured using several indicators. A total of 47 indicators are used in this

year’s analysis. Eighteen of those indicators are new.
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[Ce Dhnish performance in ICT use is solid, although Denmark still trails
the top-3 countries, the United States, Canada and Australia (Figure 17).
While the US ranking is robust, some data is missing. Hence, the variation in
the US performance is negatively a [ecked. Still, the United States is ranked

first on the indicators that have su [cieht data coverage.

Denmark is positioned alongside Sweden and Switzerland. Denmark’s record
is particularly strong in two areas: the use of the internet for selling products

and PC access in Danish companies.
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Measuring framework conditions
[ere ik a strong correlation between performance and framework conditions,
which confirms that the right policy areas have been selected (Figure 18).
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Figure 19
Denmark vis-a-vis the

top-3

Table 7

The importance of frame-
work conditions for ICT
and Denmarkis position

vis-a-vis the top-3

Danish strengths and weaknesses

Denmark’s performance is solid in all but a few policy areas. [e_arkas in
need of attention include telecomm charges and basic ICT skills. In general,
telecom charges remain low, whereas broadband access charges are somewhat
higher in Denmark. Basic ICT skills are negatively a [ecked by the lack of
investments in employee ICT skills. However, the analysis shows that among
all OECD countries Denmark holds the largest share of households with ac-
cess to a PC.

e fop-performing countries have given high priority to all policy areas,

and the policy areas are significantly correlated to performance indicators.
e brkakdown of policy areas into low and high priority areas is therefore
meaningless.

Telecomm Charges

Private Content Infrastructure

Access to Public Content — ~— Basic Employee ICT-Skills

Data Security ~ ~ Digital Consumers

Sophisticated ICT-SkiIIé bigitalisation of Higher Education

O Denmark O Top-3 (The United States, Canada, Australien )

| - High Priority Areas in the Top-Performing Countries

Employees’ Basic ICT-Skills

Telecomm Charges*
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It is di Cculk to assess developments over time due to significant changes and
the inclusion of new indicators. [Ce_uddated indicators show that Denmark
has progressed in recent years. For example, broadband access charges have
declined relative to other countries, and the share of people with a specialised
ICT education has increased.

Broadband access charges have been the focus of much discussion in re-
cent years, and a range of initiatives have been implemented to lower prices.
Furthermore, a range of new suppliers have entered the market, which has
resulted in lower prices. Still, the evidence suggests that there is room for even
lower prices in the Danish market.

Entrepreneurship

Entrepreneurial activity is vital in times of rapid change. Emerging compa-
nies need to be able to introduce new technologies and production proces-
ses, thereby a [ecking productivity and wealth. New companies can also force
existing companies to optimise their production processes and to introduce
new services and products.

e parformance index is comprised of two sub-indices: new firm creation
and new firm growth (Figure 20). Le_paformance index is comprised of 4
indicators, which have all been updated. Data coverage is limited; hence, only
19 countries are covered by at least two of the updated indicators.

e shhre of new firms and the subsequent number of high growthcompanies
are a Lecked by a range of conditions and skills. Nine areas have been selected
in outlining the Danish framework conditions. Lepdlicy areas are covered
by 50 indicators of which 27 have been updated.
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Figur 20
Measuring performance
and framework conditions

- Entrepreneurship

Performance

Start-up rates New-firm growth
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Framework conditions
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Wealth and
bequest tax
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Administrative
conditions

T
Start-up capital
(venture capital and loans
& guarantees)

T
Entrepreneurship
infrastructure

Culture

Incentives )
(bankruptcy legislation and Exit Public counselling Education
income tax)

The Danish Performance

Lisydar’s report confirms that Denmark trails considerably behind the top-
performing countries. Although things are moving in the right direction,
growth in new firms is lagging. [e_rabustness analysis allows for a robust
ranking of countries (Figure 21).

 Korea, Canada and the United States retain their top-3 rankings from last
year. Ireland is a newcomer to the top of the listing. Data for Ireland and
Canada re only available for 2 of the four indicators, which explains the coun-
tries’ robust rankings. Korea, Ireland and the United States are particularly
strong in new firm growth, while start-up rates are substantial in Canada. No
clear-cut distinction is possible between the four countries; hence, in the fol-
lowing analysis there are referred to as the top-4.

« Minor progress in Danish start-rates and new firm growth has moved Den-
mark up the ranking. In terms of new firm activity, Denmark performs well,
outperforming most other European countries. However, in terms of new
firm growth, there is still a sizable gap.

48




0% 20% 40% 60% 80% 100%

Korea
Canada
Ireland
USA
UK
spain | E—
Greece ] [ |
Norway ] :]

Switzerland |

Denmark

Finland
Italy

France ||

MW Top4 " Top7 [Top 10

Belgium
Netherlands 7]
Portugal 7:]
Sweden 7:]
Austria |

Germany

Measuring framework conditions

[eanhlysis points to a solid correlation between performance and framework
conditions, which would indicate that e [eckive entrepreneurship policies have

a positive impact on entrepreneurial activity (Figure 22).

» Korea, Canada, Ireland and the United States lead the ranking on both
the performance index and the index for framework conditions. e UK has
excellent framework conditions; however, the UK performance is negatively

a [ecked by significant regional discrepancies.

Figure 21
Performance robustness
analysis

- Entrepreneurship
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Figure 22

Correlation between per-
formance and framework
conditions

- Entrepreneurship

Figure 23
Denmark vis-a-vis the

top-4
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Danish strengths and weaknesses

[e top-4 countries have given high priority to most of the policy areas. Only
exit received low values (Figure 23). Denmark still trails the top-4 by some
length in five areas, while Danish conditions are better than those of the top-
4 in two areas. [ e-ar#as most in need of attention are education and incen-
tives. Culture is another challenging area.

Administrative Conditions
100

Incentives

Education

Start-Up Capital

Counselling

Wealth- and Corporate Taxes

‘ O Denmark n Top 4 (The United States, Canada, Korea, Ireland) ‘

[Ce_diktinction between low and high priority areas is di Cculk to discern
for this driver. As only a handful of countries have su [cieht performance
data coverage, results are more sensitive to individual countries. Counselling
appears to be a high priority area; however, this is due to a high value for
Ireland. Counselling is not significantly correlated to performance indicators.

e ardas of wealth and corporate taxes also su Lerlfrom a lack of correlation
to the performance indicators. In the 2005 Innovation Monitor wealth and
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bequest tax was a high priority area. However, extensive tax reductions in the
Eastern European countries for example have had limited impact on their
start-up rates or growth. Hence, the area is considered a low priority area in
this year’s report.

It has not been possible to quantify the quality of private advisory services.
Last year’s Innovation Group on Entrepreneurship documented the absence
of a private infrastructure of advisors and investors that could support the
growth of Danish entrepreneurs. [earda has been included as a high priority
area in Table 8 below.

| - High Priority Areas in the Top-Performing Countries

Start-Up Capital - Venture Capital and Loans & Guarantees

Il - Low Priority Areas in the Top-Performing Countries

Public Counselling

Wealth and corporate tax is given a green mark, although some would argue
that a reduction in corporate taxation would be helpful to promote further
entrepreneurship. [e_gréen mark is explained by the fact that Denmark has
abolished wealth taxes and has very lenient inheritance taxes. Secondly, most
companies do not report a profit in the first few years of existence; hence, they
will not benefit from a lower corporate taxation. Consequently, Denmark is
well-positioned in the area vis-a-vis the top-performing countries.

Developments since the 2005 InnovationMonitor
Denmark’s framework conditions for entrepreneurship show improvements
in all updated areas (Table 9).

[Ce mbst significant improvement is found in start-up capital. [e_bdild-up
of the Danish venture market has been facilitated by the Danish Growth
Fund, which in turn has led to higher investments levels. Financing in the
early stages of the venture market is at a level with world’s elite. e chhllenge
lies in securing financing for the expansion stages.

Table 8

The importance of
framework conditions

for entrepreneurship and
Denmarkis position vis-a-

vis the top-4
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Table 9
Developments since the

2005 Monitor

Size of Public Research T
Qualit of Public Research l
Revelance of Public Research Not updated
Commercialisation of Research T
Co-Operation in R&D l
Highly-Skilled Workers )
R&D Subsidies l
Access to Venture Capital T
Access to Knowledge and Technology T
Competitive Environment T
Utilising Skills of Customers and Suppliers No Change

Apart from more lenient procedures in closing insolvent enterprises, the area
of incentives has shown little improvement. [e Dhnish bankruptcy legis-
lation was adjusted in 2005. Last year this resulted in a shorter time for the
rescheduling of debt. In this year’s report, changes in bankruptcy legislation
have resulted in a simplification of the administration of insolvent estates.

Entrepreneurial culture has improved due to a higher appreciation for entre-
preneurship in the general public, which may be accredited to a strong focus
by the government and the media. Several TV documentaries on entrepre-
neurship attracted a large audience.

Exit has improved in two ways: First of all, the past few years has witnessed a
surge in equity investment by individuals and pension funds, which in turn
has led to a higher turnover in the stock markets. Secondly, First North, a
marketplace for unlisted shares, was successfully launched in 2005.

Overall, things are moving in the right direction. However, entrepreneurship
education is an area in need of attention. Incentives are slowly but steadily
improving. In the area of start-up capital attention should be directed towards
Improving access for expansion capital.
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Chapter 6

From benchmarking to policy prioritisa-
tions - The PolicyMonitor

[Cis_chapter summarises the analysis of the microstructures and provides a
comprehensive overview of Denmark’s ranking in the 27 framework conditi-
ons across the four innovation drivers. [eavkrview — the Policy Monitor — is
a tool for tracking Denmark’s position in each of the framework conditions
over time

It should be stressed that a green mark should not been taken as an indication
that the area in question should be neglected, but rather that the Danish ef-
fort is at a level with the OECD elite and should be maintained in order to
remain at this level.

[Ce mbst significant improvements are seen in the framework conditions for
human resources. All but a few of the areas have improved, and Denmark be-
longs to the OECD elite in this area. A significant share of the improvement
is explained by a higher enrolment in higher education. [equhlity of higher
education and management skills are areas in need of attention.

Overall, the framework for knowledge building and knowledge sharing has
improved. Still, Denmark trails the best-performing countries. Commerciali-
sation of research and co-operation in R&D are the weakest areas, although
commercialisation has seen some improvement over last year. Highly skilled
workers is another area in need of attention, which in part is explained by
the lack of quality in higher education identified in the section on human
resources. Finally, if Denmark should consider spending more on supporting
company R&D

e inHicators for ICTs show a solid Danish performance. Only a few is-
sues are detectable. [Ce_mhin challenges continue to be high-speed access

charges.

e frdmework for entrepreneurship has also improved. However, entrepre-
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neurship is the area with the largest gap vis-a-vis the top-performing coun-
tries. Entrepreneurship incentives and entrepreneurship education are the
areas most in need of attention. Incentives have benefited from changes in
the bankruptcy legislation. However, high taxes have a dampening e [eck on
incentives. [e_Dhnish record in entrepreneurship education is troubling, as
is the quality of private advisory services.

Overall, the numbers show that Denmark is improving framework conditions
at a higher speed than most other OECD countries. Denmark has improved
in 15 of the 20 updated areas. L[edidtance between Denmark and the top-
performing countries has been narrowed, and Denmark is well-positioned
to claim a place among the OECD elite by the year 2010. L[iswlll require a
sustained e [ork in implementing reforms and a dedicated e Lork in alleviating
the areas in need of attention. ey ihclude co-operation in R&D, commer-
cialisation of research, entrepreneurship education and portions of the area of
entrepreneurship incentives. In those areas, substantial initiatives are deemed
necessary.
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PolicyMonitor

Input for flexible organisation

Target area

T
Management skills 15 i
Scope and relevance of higher education 13 T
Scope and relevance of life-long learning 7 T
Education expenditure 3 T
Education incentives 12 l
Scope and quality of basic educaiton 12 -

Size of public research 7 T
Relevance of public research 2 -
Quality of public research 6 l
Co-operation in R&D 15 l
Commercialisation of research 7 T
Highly-skilled workers 12 i
R&D financing 26 l
Access to venture capital 5 T
Access to technology and knowledge 4 T
Competition 5 1
Supplier and customers skills 5

Basic ICT skills 5 -
Telecommunication charges 10 -
Infrastructure 2 -
Digital consumers 1 -
Digitalisation of higher education 1 -
Access to public content 2 -
Data security 6 -
Private content 2 -
Sophisticated ICT skills 2 -
Administrative conditions 6 -
Incentives (bankruptcy and income tax) 20 T
Start-up capital 15 i
Exit 23 T
Wealth and bequest tax 6 -
Public counselling 7

Entrepreneurship education 15 -
Culture 17 i

Private advisory infrastructure
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Appendix 1

Data Description

Human Resources - Performance

Knowledge Workers

Indicator Updated since 2005
Number of researchers +
Share of professionals +
Literacy in the information age -
Organisation and Management

Willingness to delegate authority +
Share of employed population being managed by -
objectives

Adaptability of companies to market changes +
Worker motivation +
Companies with a clear business strategy -
Competent managers +
Competent managers with international experi- +

ence
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Human Resources - Framework Conditions

Education Expenditure

Indicator Updated since
2005
Expenditure on all levels of education +
Expenditure on all levels of education per student +
Annual expenditure on primary education per student +
Annual expenditure on secondary education per student +
Annual expenditure on tertiary education per student +
Education Incentives
Salary reard by attending higher edudation +
Public subsidies for students +
Tax treatment of training -
Occupational expectations +
Scope and Quality of Basic Education

Percentage of the 25-34 year olds that has attained at least upper secondary +
education

Reading skills -
Math skills -
Science skills -
Prefernce for co-operative learning -

Scope and Quality of Higher Education
Share of population with higer education +
Share of 25-34 year olds with higher eduation +
Share of PhDs +
Entry rates to higher education +
Survival rate -
Unemployment rates for higher education +
Interaction between companies and higher education +
Scope and Quality of Life-Long Learning
Number of persons involved in life-long learning +
Course hours per participant +
Participation in self-directed learning -
Local availability of specialized research and training services +
Flexible Organisation
Flexibility and adaptability of people +
Sum of difficulty of hiring index and difficulty of firing index +
Teleworking -
Influence on working hours -
Management Skills

Quality of management schools +
Share of female managers +
Experienced managers +
Rating of efficacy of corporate boards +
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Knowledge Building and Knowledge Sharing - Performance

Knowledge Building

Indicator Updated since 2005
Business assessment of innovation activity +
Companies, which have introduced new or technilogically -
enhanced products

Numer of patents in the United States, Japan and the EU per +
million inhabitants.

Registered trademarks per million inhabitants +

Knowledge Sharing

Import of technology -
Business assessment of the application of new technology +
Production process sophistication +

Knowledge building and knowledge sharing - Framework conditions

Size of Public Research

Indicator Updated since 2005
Share of private R&D financed by the government +
Public researchers per 10 000 workers -
Quality of Public Research
Scientific articales per million inhabitants in 5 000 periodicals -
Business assessment of the quality of research +
Relevance of Public Research
Scientific articles cited in US patents -
Publications in 19 industry relevant publications per million inhab- -
itants
Business assessment of the relevance of research +
Co-operation in R&D
Share of companies working on innovation in co-operation with -
government institutions
Business assessment of research collaboration +
Business financing of public research as share of GDP +
Commercialisation in R&D
Incubators per million inhabitants -
Business assessment of technology transfer from universities to +
companies
Educational Competences
Private researchers +
Share of professionals +
Quality of management schools +
Forwign knowledge workers attracted by national business +
R&D Subsidies
Share of private R&D financed by the government +
Business assessment of R&D subsidies -
R&D subsidies for SMEs -
R&D subsidies for large companies -
Access to Venture Capital
Venture capital investments in start-up as share of GDP +
Venture capital investments in expansion as share of GDP +
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Knowledge Building and Knowledge Sharing - Framework Conditions

Access to Technology

Indicator Updated since
2005
Business assessment of intellectual property rights +
Business assessment of development and application of technology -
Business assessment of local availability of specialised research and train- +
ing services
Competition
Index for product market regulation -
Business assessment of competition legislation in own country -
Business assessment of regulation of product and services standards +
Skills Among Customers and Suppliers
Business assessment of buyer sophistication +
Business assessment of government procurement of advanced technology +
products
Business assessment of local supplier quality +
ICT - Performance
Business Digitalisation
Indicator Updated since 2005

Percentage of employed using computers +

PCs per office workers -

Companies using the internet +

Companies with access to internet +

Sophisticated ICT-Use

Share of companies using the internet for sophis- -
ticated services

Companies receiving orders via the internet +

Companies placing orders via the internet -

Companies selling on the internet +
Companies purchasing via the internet +
Extent of business internet use New
Share of companies using the internet for sell- +

ing/purchasing

Business assessment of the extent to which ICT +
developments respond to business demands
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ICT - Framework Conditions

Digitalisation in Education

Indicator Updated since
2005
PCs per 100 pupils - Primary and secondary education -
PCs per student - upper secondary education -
PCs with internet access - upper secondary education -
PCs and PCs with internet acess - upper secondary education - index -
Share of students with access to PC for home study New
Internet access in schools +
Share of teachers having computer and internet training -
Advanced ICT Skills
Advabced ICT workers in share of labour force -
Business assessment of the supply of people with ICT skills +
Share of ICT graduates -
Data Security
Laws relating to ICT New
Share of internet users having experienced computer problems +
Internet users with security measures +
Business assessment of level of data security +
Access to Content
Gorvernment prioritization of ICT +
Importance of ICT to government’s vision of the future New
ICT pervasiveness +
Government ICT readiness -
Availability of online services +
Share of individuals using the Internet for interacting with public authorities +
Quality of public internet services -
Percentage of public services with full availability online +
E-participation index New
E-government readiness index New
Virksomheder med online-salg til det offentlige -
E-government - overall maturity score +
Private Content
Secure internet servers New
Internet hosts New
Percentage of enterprises having website/homepage +
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ICT - Framework Conditions

Telecommunication Charges

Indicator Updated since
2005
Internet access by DSL in OECD, incl. tax, monthly charge USD PPP New
OECD basket of medium user mobile telephone charges New
Business monthly telephone subscription New
OECD basket of residential charges, total USD PPP New
Monthly charge (USD PPP) +
Proliferation of Infrastructure
Telecommunication lines per 100 inhabitants (stationary) +
Telecommunication lines per 100 inhabitants (mobile) +
Availability of DSL lines +
Broadband access per 100 inhabitants +
Cellular mobile subscribers per 100 inhabitants New
Quality of competition in the ISP sector New
Employee Basic ICT Skills
Households with access to teleworking +
Expenses for ICT-related education per inhabitant -
Percentage of enterprises using e-learning applications for training and +
education of employees
Business assessment of supply of ICT-knowledgable workers +
Business assessment of quality of company ICT-training programs -
Use of e-learning +
Share of population with access to teleworking +
Digital Consumers
Households with internet access +
Share of population using the internet fra any location +
Computers per 1 000 inhabitants +
Internet subscribers per 100 inhabitants +
DSL Internet Subscribers New
Internet users New
PC households online New
Internet users per 1 000 inhabitants +
Personal computers New
PCs per 100 inhabitants +
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Entrepreneurship - Performance

Growth
Indicator Updated since 2005
Growth in new companies - turnover +
Growth in new companies - employee +
Start-Up
Total Entrepreneurial Activity - TEA +
Business demography indicators - Birthrates +

Entrepreneurship - Framework Conditions

Administrative Conditions

Indicator Updated since
2005
Barriers to competition -
Public ownership -
Public involvement in business operation -
Number of procedures for starting a business +
Number of days for starting a business +
Starting a business cost (% of GNI per capita) +
Regulatory and administrative opacity -
Enforcing contracts number of procedures +
Enforcing contracts - Time +
Enforcing contracts - Costs (% of debts) +
Minimum of capital required for starting a business New
Difficulty of hiring index +
Difficulty of firing index +
Rigidity hours index +
Number of administrative procedures when recruiting first employee -
Number of administrative procedures when recruiting additional employees -
Firing costs +
Enforcing contracts, procedural complexity Index -
Start-Up Capital
Extent of guarantee in % of the credit -
Private credit (% GDP) +
Interrest rate spread +
Legal Rights Index +
Venture capital investment as a share of GDP, early stage +
Cost to create collateral (% of income pr. capita) -
Venture capital investments - expansion and replacement as percentage of +
GDP
Exit
Market capitalization of newly listed companies relative to GDP +
Capitalisation of primary stock market +
Turnover in Primary Stock Market +

Buyouts
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Entrepreneurship - Framework Conditions

Wealth - and CorporateTax

Revenue from bequest tax

Revenue from recurrent taxes on net wealth as a percentage of
GDP - Three year moving average

Top marginal bequest tax rate

SME tax rates.

Taxation of corporate income revenue

Incentives

Taxation of dividends — top marginal tax rate

Taxation of capital gains on shares - long term

Length of time that creditors still have claims on a bankrupt’s as-
sets (2000)

Highest marginal income tax plus social contributions

Average income tax plus social contributions

Actual cost to close a business

Actual time to close a business

Education

Entrepreneurship education at primary and secondary levels

Entrepreneurskip education at higher education

Counselling

Government programs

Culture

Cultural and social norms

Entrepreneurial motivation

Selfemployment preferness

The wish to own one’s own business

Desirability of becoming selfemployed

Risk
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