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About this publication
This report is published by ATV’s Science 
& Engineering project, which is a five-year 
initiative, 2017-2021, that investigates Den-
mark’s capacity in Science & Engineering. 
The project’s aim is to ensure that Denmark 
becomes one of the world’s five leading 
Science & Engineering regions. 

Previously, the project has published reports 
on Danish Science & Engineering companies’ 
contribution to Denmark’s GDP, the potential 
for growth among Danish Science & Engi-
neering companies as well as reports form 
study trips to a number of the world’s leading 
Science and Engineering regions, e.g. Silicon 
Valley, Boston, Shanghai, Bengaluru and Delhi. 

Lia Leffland 
Academy Director, 
Danish Academy of Technical Sciences

Denmark might not be as competitive in its most 
favoured technologies as many of us think.

This is the surprising conclusion in ATV’s analysis of 
global activities in research and patenting activities 
in the technology fields, which today are considered 
among Denmark’s competitive advantage. 

The thought-provoking conclusion of this report is 
that Denmark comes up short in seven of eleven key 
technology areas when measured against the world’s 
strongest Science & Engineering regions. The 11 techno-
logy areas include climate technology, water technology 
and medical and pharmaceutical technologies which, 
historically have been regarded as Danish strongholds.

And in digital and data-transmitting technologies, Den-
mark is currently going from bad to worse. Measured by 
patents per capita, Denmark only takes out 25 percent 
of what they do in densely populated regions such as 
London, Boston, Shanghai, and Tokyo, among others.

The report singles out the 30 regions worldwide with 
the largest activity in patenting and research within 
technology areas that are of strategic importance to 
Denmark and where Denmark is therefore also more 
active compared to other areas.

Anders Bjarklev 
President, Danish Academy 
of Technical Sciences 

Charlotte Rønhof 
Chair, Science & Engineering 
Committee, Danish Academy 
of Technical Sciences

Three critical observations are:

1. Denmark is not among the top-30 regions

2. In seven of the technology fields, Denmark 
takes out fewer patents per capita than the 
average of the top-30 regions

3. The biggest deficit is in “technologies of the 
future”, such as AI.

The analysis is a wake-up call to revise and sharpen 
Denmark’s technology strategy and the internationali-
sation of our research and development activities. Our 
economy and welfare are at stake. 

It is the wish of ATV that the report should be used as a 
road map for understanding and developing Denmark’s 
part in the global division of labour of the future, inclu-
ding an ambitious and coordinated effort in research, 
innovation and business development. 
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The tech fields have been chosen with an eye to the 
strategic priorities of the Danish Executive Board for 
Business Development and Growth (Erhvervsfremme-
bestyrelsen). Thus, the chosen technology areas are all 
areas in which Denmark historically has been highly 
competitive. In addition, the selection includes artificial 
intelligence (AI) and robot technology, which are two 
generic areas that are expected to drive future develop-
ment in practically all other areas of technology and in 
business in general. 

30 Leading Technology Regions
To have a benchmark against which to measure 
Denmark’s competitiveness, the analysis identifies 
the world’s 30 most productive regions in terms of 
both research and patenting activity. This is done for 
Denmark’s eleven strategic technology areas as well as 
for the 10 technology areas that saw the highest global 
activity in patenting (November 2019). 

TAKING THE 
TEMPERATURE 
OF DENMARK’S 
STRENGTHS IN 
TECHNOLOGY 
This report is the most comprehensive analysis to date 
of activities in research and patenting in technology 
fields of strategic importance to Denmark. The report is 
also the most comprehensive comparison of Denmark’s 
capacity in these strategic technology fields vis-à-vis 
other leading regions in the world.

The analysis provides a picture of Denmark’s techno-
logy capacity in an international context, and the 
conclusion is unequivocal: Denmark’s competitiveness 
is under pressure. If we want to keep up with the world’s 
leading tech regions, we must rethink Denmark’s future 
strategy for technology and globalization.

The analysis is part of the Science and Engineering Pro-
ject of ATV, the Danish Academy of Technical Sciences. 
It is carried out in cooperation with the Technological 
Institute of Denmark (TI). By way of data mining, TI has 
analysed millions of data points concerning research 
publications and patents from all over the world.

Using research publications and patents as a proxy, 
the report benchmarks Denmark’s ability to develop 
knowledge and new products in selected technology 
areas that are of great importance to Denmark’s future 
competitiveness.

11 Strategic Technology Fields
ATV and the identified 11 strategic technology fields:  

• Advanced materials
• Artificial intelligence
• Biotechnology
• Climate technology
• Food technology
• Life science
• Pharmaceutic technology
• Robot technology
• Sound technology 
• Water technology
• Wind technology

TOP-30 REGIONS:

• Atlanta 

• Beijing 

• Boston 

• Chengdu 

• Cincinnati – Indianapolis 

• Denver 

• Great Lakes (Chicago – Toronto 
– Detroit – Pittsburgh) 

• Hongkong/Shenzhen 

• Houston 

• Jinan 

• Keihanshin – Kobe – Osaka 
– Kyoto 

• London

• Melbourne 

• Minneapolis 

• The Netherlands 

• North Carolina 

• Ottawa 

• Paris 

• San Francisco Bay Area

• Seattle 

• Seoul 

• Shanghai 

• Singapore 

• Southern California

• Sydney 

• Southern Germany 

• Taiwan 

• Tel Aviv 

• Tokyo

• Wuhan
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A Road Map to Future Global Division of 
Labour
This report is a road map for navigating and 
understanding the future global division of labour 
in tech. As such, the report is organised in three 
main chapters:

Chapter 1 – “Denmark’s Tech Strengths Illustrated 
by Use of Big Data” - analyses trends in research 
and patenting in global tech development over 
the last 20 years. 

Chapter 2 – “The World’s Strongest Science & 
Engineering Regions” - provides an overview of 
today’s 30 strongest regions and an additional 
description of the top 10 regions.

Chapter 3 – “A Global Perspective on 11 Strategic 
Tech Fields” – lists the main actors of the tech 
fields and systematically reviews Denmark’s 
strength in each field and compares it to the Top 
30 regions.

A New Benchmark
The analysis introduces a new index for bench-
marking Denmark’s technology strength: the Top 
30 Index. This new index compares the patent 
activity per capita in Denmark and compares it 
to the activity in the Top 30 regions. If the Top 30 
Index is above 1, Denmark takes out more patents 
per capita than the average in Top 30, if the 
number is below 1, Denmark takes out fewer. 

BALANCE OF 
STRENGTH PATENTS PUBLICATIONS

TECHNOLOGY FIELDS TOP 30-S&E- 
REGIONS GLOBALLY DENMARK GLOBALLY DENMARK

Advanced materials 0.27 962,781 2,110 4,832,134 21,812 

Artificial intelligence 0.22 90,824 163 542,263 2,314 

Biotechnology 2.70 40,177 887 1,370,909 15,356 

Climate technology 0.33 451,205 1,201 2,155,911 16,907 

Food technology 2.19 50,756 909 2,591,571 30,193 

Life science 0.68 362,579 2,019 1,747,980 18,624 

Pharmaceutic 
technology 0.69 871,154 4,905 2,135,914 25,387 

Robot technology 0.17 68,573 98 319,636 1,584 

Sound technology 1.89 59,921 929 138,508 1,567 

Water technology 0.26 97,915 211 283,137 2,479 

Wind technology 8.93 17,411 1,273 81,947 3,914 

11 in total 0.58 3,073,296 14,705 16,199,910 140,137 

Leading technologies, 
Nov. 2019 * 0.22 55,599 100 - -

*Calculated as the most patenting areas worldwide in November 2019 and Danish patents for corresponding fields.  

The table demonstrates the relative strength for Denmark compared to Top 30 Science & Engineering regions in 11 tech fields. In the list are also the 
global number of patents since 2000 with at least 5 quotations, the number of which are Danish, as well as the number of Danish articles and quotati-
ons. The relative strength cannot be directly extracted from the table. 
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Denmark’s Competitiveness is Under Pressure  
In seven of the technology fields that are of stra-
tegic importance to Denmark, Denmark takes out 
fewer patents than the average in Top 30 regions. 
Only in four of Denmark’s strategic technology 
areas – biotech, food tech, sound tech and wind 
tech – the index is above 1. This puts Denmark’s 
future competitiveness under pressure. 

Top 30 Regions Take out 40 Percent More 
Patents than Denmark 
On average, the world’s 30 strongest tech regions 
take out 40 percent more patents per capita 
than Denmark. To be specific, the Top 30 regions 
take out 3.61 patents per 1,000 capita, whereas 
Denmark takes out 2.57 per 1,000 capita. 

Denmark Lags Seriously Behind in Technologies 
of the Future 
Denmark’s relative strength is especially weak in 
robot technology (Top 30 Index = 0.17) and arti-
ficial intelligence (Top 30 Index = 0.22). Likewise, 
Denmark is also lagging in the technologies that 
generate most activity globally, i.e. digital and 
data transmitting technologies. In this case, the 
index is also 0.22. This is worrying, since these 
“technologies of the future” will have growing 
importance for the development of most other 
tech fields. 

Technology Is an Ever More Important 
Parameter for Competitiveness 
In general, the analysis documents that globally, 
the activity in research and patenting has explo-
ded over the past twenty years. This indicates 
that tech is becoming an ever more important 
parameter for competitiveness. On a global scale 
the activity in technology patents has grown 
around 350 percent. Over the last three years the 
growth has been especially strong. In 2019 alone, 
the number of publicized patents reached six 
million. Twice as much as in 2016.

Over the Last 20 Years, Denmark’s Relative 
Activity in Patenting Is Halved  
Whilst the number of patents globally has grown 
approximately 3.5 times over the last 20 years, 
the activity in Denmark has only doubled. This 
means that Denmark is increasing its patenting 
activity at half speed, compared to the global 
average. 

China Has Become the World’s Patent Factory 
The analysis reveals a tectonic shift from West to 
East in the global balance of power in tech devel-
opment. In twenty years, China has moved from 
an insignificant patenting activity to a dominant 
position in virtually every field in this analysis. 
A global ‘patent snapshot’ from November 2019 
proves the point, since Chinese patent owners 
were behind two out of three patents. Europe is 
still strong on scientific publications, but when it 
comes to patents – as an expression of commer-
cial use of technology – we are being left behind 
by the USA and by China.

MAIN OBSERVATIONS
Publication Hotspots for Denmark’s Strategic Technologies

Patent Hotspots for Denmark’s Strategic Technologies
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Publications in English related to ATV’s S&E Project

The vision of the Danish Academy of Technical 
Sciences is that Denmark should be one of five 
leading Science & Engineering regions in the 
world, for the benefit of future generations. 

The Academy pursues this vision by way of the 
Science & Engineering Project which is supported 
by four foundations and seven universities. 11 
prominent Danish business and research leaders 
provide oversight to the project. 

In the preliminary phase of the Science & En-
gineering project, ATV defined and analysed 
Denmark’s Science & Engineering businesses, 
defined as enterprises that build their business 
on STEM competencies (Science, Technology, 
Engineering, Mathematics). The analysis demon-
strated that S&E businesses are more productive 
and innovative, and that they in general create 
more jobs and more value for Danish society 
than other parts of the business community.

ATV believes that the better Denmark becomes 
at creating and growing S&E businesses, the 
stronger our foundation for growth, welfare and 
prosperity will be. That is why ATV has launched 
an annual mapping, a report called “State of 
the Nation” which documents S&E businesses’ 
influence on Danish economy. The latest map-
ping demonstrated that the population of S&E 
businesses in Denmark is growing, adding up to 
a total (2019 numbers) of 2,340 with more than 
300,000 full-time employees, equivalent to over a 
fifth of the work force in the private sector.

Today, the S&E businesses create more than 25 
percent of the total turnover of Danish busines-
ses. The S&E businesses contribute with DKK 332 
bn – a whopping 22 percent more than the DKK 
273 bn contribution from industry.

ATV’s Science & Engineering Project

• International Top Talent - A Key Ingredient in 
a Leading Science & Engineering Region, Dec. 
2019

• India – Land of Opportunities, Nov. 2019 (a 
summary of the full, Danish report)

For more information and dialogue, please 
contact: 

Martin Bech, PhD 
Senior Advisor, International Partnerships 
Mail: mab@atv.dk 
Mobile: +45 3024 9959

Recommendations 
for a Future Strategy for 

Technology and Globalization 

... rethinks and strengthens its strategic 
technology focus. 
It is necessary to rethink Denmark’s strategic 
priority for a new, global division of labour in 
tech development. ATV recommends that an 
investigation is initiated, with the purpose of 
pinpointing Denmark’s role and opportunities for 
competing and collaborating with the world’s Top 
30 tech regions. This should include uncovering 
of niches and specialist areas where Denmark 
has a competitive advantage.  

... develops an involving strategy. 
Starting from an identification of Denmark’s 
competitive advantages, we should put together 
an ambitious strategy for technology and 
globalization. The strategy must be based on a 
close dialogue involving not only academia and 
tech innovators, but also the labour market, the 
private sector, the large private foundations and 
pension funds, as well as a higher degree of 
coordination between the relevant ministries. 

... invests in technologies of the future. 
Over several years, Denmark has underinvested 
in digital technologies. At the same time, 
the investments in the same areas have 
accelerated in the world’s strongest Science 
& Engineering regions. If we are to keep our 
competitive advantage in, e.g. wind technology 
and sound technology, we need to develop 
our competencies in AI and other data-based 
technologies. We must have an ambitious focus 
for the digital technologies of the future – in 
basic research, in capacity building, and in the 
areas where we already have a competitive 
advantage.

... creates strong ties to Top 30 regions. 
In a globalized world, knowledge is created 
jointly, and solutions flow freely across borders. 
Therefore, it is important to build strong 
relations to leading tech regions. Against this 
background, ATV recommends that relations 
to the Top 30 regions that are identified in 
this report, are strengthened, e.g. by way of 
university collaborations and by expanding and 
strengthening the Innovation Centre Denmark 
network. Also, Denmark should prioritize and 
influence joint European ventures to bring Europe 
on a par with China and the USA.

ATV RECOMMENDS THAT DENMARK
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ATV – the Danish Academy of Technical Sciences – is an independent, 
member-driven think tank

We are working to make Denmark one of the five leading science and 
engineering regions in the world – to the benefit of future generations

Our members contribute to the implementation of recommendations 
from projects

See atv.dk


