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Introduction

Eight out of ten public sector workplaces have introduced at least one workplace innovation 
over a two-year period. This and previous editions of the Innovation Barometer show that. 
The third edition of the Innovation Barometer is the first to focus on the role of technology  
in public innovation. 

In this publication, we present brand new figures showing that one third of innovations  
are technological in the sense that they are a technological solution in themselves or that 
technology is an important part of the innovation. The innovations are based on new or 
known technologies and many of them help to increase efficiency in the workplace. 

The figures also show that it is very common for workplaces to collaborate with others  
on the solution, especially other public workplaces and private companies. Both citizens and 
employees play a positive role in many technological innovations – but there is potential for 
even better involvement.

Public innovation is doing something new that creates value 
In early 2020, the Innovation Barometer asked public workplaces whether they had intro-
duced an innovation in 2018-19. Innovation is defined as a new or significantly changed way 
of improving workplace activities and performance. 

It can be new or significantly changed products, services, processes and organisational forms 
or ways of communicating with the outside world. Innovation must be new 

for the workplace itself, but need not be unique. Adaptations of others’ solutions or actual 
copies also count. While the innovation need not be entirely new, it is a requirement that the 
innovation has created one or more forms of value:  
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World champions in public digitalisation
Technology is a broad term that can describe both purely digital solutions and larger or 
smaller physical products. This publication covers both, but also shows that it is digital 
solutions in particular that are dominating the innovation work of public sector workplaces 
these years.

Denmark is doing very well when it comes to using digital solutions in the public sector. In 
fact, according to the UN, we are world leaders in public digitalisation. We are in a unique 
leadership position thanks to our holistic, citizen-centred approach and intergovernmental 
cooperation that ensures coherence between the municipal, regional and national levels. 

The technological infrastructure and the vast amounts of data we have collected over decades 
give us a technological starting point with data as the “raw material” to ensure the well-being 
of the future. 

This foundation gives us a crucial potential – through technology, innovation and cross-cutting 
collaboration – to continue delivering the quality that characterises our public sector as we 
face a future of climate challenges, demographic pressures and more. Harnessing both 
familiar and new technological opportunities can give us the acceleration needed to maintain 
our global leadership in public digitalisation. But we need to keep the courage, the investment 
and the forward-looking mindset, required to move with the pace of technological develop-
ment and change and challenges we face.

This publication addresses the many considerations that need to be taken into account in  
the development and application of technological solutions: we need to put people at the 
centre so that solutions match the needs of the people who will ultimately use them. 

We must ensure that we understand first and foremost the problem we want to solve, or the 
scope of the opportunity we want to seize, and only then deploy the technological toolbox  
to achieve goals and missions. We need to focus on turning technology into value for citizens 
and society – both to create a more efficient and coherent public sector, to create better 
citizen experiences and to prioritise public investment. We need to break down silos and  
build new bridges to foster collaboration – both within the public sector and with the public 
sector as a facilitator of cross-sector collaboration with other actors. We don’t need special-
ised technology skills in every public workplace, but we do need be good at harnessing  
the skills of those who have them. 

The publication also offers good advice on using data and involving the end user when 
working with technological solutions, and inspiration can be drawn from two cases of public 
innovation where technology has played a crucial role.

https://digst.dk/nyheder/nyhedsarkiv/2020/juli/ny-fn-maaling-danmark-er-fortsat-verdensmestre-i-offentlig-digitalisering/
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When technology plays a role in public 
innovation  

Public innovation is often based on a problem to be solved or a need to be met. But innova-
tion can also arise from new opportunities: for example, the possibilities offered by new 
technologies to solve public sector tasks in new ways. Data from the Innovation Barometer 
show that new technology is the cause or a contributory cause of 12% of public innovations 
being launched. 

The Innovation Barometer also shows the role of technology in public innovation.  

One in three innovations is technological

25 %

10 %

34 %

26 %

Technology is an 
important part of 

the innova�on

The innova�on itself 
is a technological 

solu�on

Technology is not 
part of the 

innova�on at all

Technology is only 
a minor part of
the innova�on

 

Figure 1: The figure shows whether the workplace’s latest innovation is a technological innovation. The figure is based 
on the question ”To what extent is technology part of the latest innovation? Think of technology as both physical and 
digital solutions”. The question is only asked to those workplaces that have introduced at least one innovation in the 
period 2018-2019. The percentages in the figure do not add up to 100% as the figure does not show the 5% who 
answered ”Don’t know”. Data are weighted to represent the public sector overall. n=1,877. 
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One in ten public innovations is itself a technological solution, while technology is an  
important part of a further 25% of public innovations. These solutions are referred to in this 
publication as technological innovations, and together they account for 34% of public 
innovations (not 35% due to rounding). 

In the remaining innovations, technology is only a minor part of the innovation (34%) or is not 
included at all (26%). We refer to these as non-technological innovations.

It is particularly in government workplaces that technological innovations – i.e. those  
innovations in which the solution itself is technological or in which technology is an important 
– occur. In government workplaces, 52% of innovations are technological, while 37% of 
regional innovations and 32% of municipal innovations are technological.  

One in ten public innovations is itself a techno-
logical solution, while technology is an important 
part of a further 25% of public innovations.

 
Technological innovations cover many different types of solutions and a wide range of technol-
ogies. Most technological solutions used by public sector workplaces, are digital technologies. 
But they can also be physical solutions, such as equipment to perform manual tasks. Some 
technologies have been known and used by public workplaces for so long that we hardly think 
of them as technological solutions – just think how differently many workplaces would 
function without computers or the internet. Other technologies are a more recent acquaint-
ance, such as the use of artificial intelligence in task-solving. 

There are several ways of defining which technologies are new.1 This can be a difficult 
assessment, made no easier by the fact that technologies are evolving rapidly. Many of the 
technologies currently perceived as new will soon be familiar. 

1  One example is KL’s Technology Radar, which maps the maturity and relevance of various new technologies for 
municipalities.

https://videncenter.kl.dk/teknologier/kommunernes-teknologiradar/
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The Innovation Barometer asks about the workplace’s own experience of whether the 
technology is new to the workplace. It is therefore the practical reality for the workplace that 
determines whether the technology is new or known. As Figure 2 shows, this means that 
there is some overlap between new and familiar technologies. There is no firm boundary 
between when a technology is new to public workplaces and when it is familiar, as techno-
logies that are new to one workplace may be familiar to another. 

3D-prin�ng and laser cu�ng

Apps

Professional and administra�ve 
programmes 

Physical equipment and furnishings

Informa�on screens and 
smartboards

Communica�on pla�orms
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RPA (Robo�c Process Automa�on)

Video communica�on and other use 
of image, sound and video

Drones
Computers

Data collec�on and use

Digitalisa�on and 
automa�sa�on

Websites

Learning tools and 
resources

Mail and calendar 
systems and other 

planning tools

GPS-technology

Ar�ficial intelligence 
(AI), e.g. Machine 
Learning and NLP 
(Natural Language 

Processing)

Sensors, IoT (Internet of 
Things) and Smart City

Virtual reality (VR) and 
augmented reality (AR)

Self-service solu�ons

New 
technologies

Known 
techologies

Figure 2: The figure is based on workplaces’ own descriptions of the technology included in the latest innovation and 
shows a sample of the technologies that are new and known to the workplace. The area in the middle shows 
technologies that are significantly new to some workplaces but familiar to others. 

Nevertheless, there are patterns in which technologies are new and familiar in public sector 
workplaces. Artificial intelligence, virtual reality and the use of sensors are examples of 
technologies that are most often new to individual workplaces. Conversely, technologies such 
as computers, digitisation solutions and planning tools can be used in new ways to solve tasks, 
while the technology itself is familiar. 

The broad middle group of technologies that are both new and familiar includes apps, tablets, 
social media and robotics. The middle group in particular illustrates that technology that is 
new to the workplace does not always equate to high-tech solutions. For example, it may 
seem surprising that social media is not only familiar but also new technology for some 
workplaces. Thus, although employees probably have plenty of experience with social media 
in their private lives, using social media in a work context may be new.
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Overall, technology that is new to the workplace is included in 9% of public innovations. 
Innovations involving only known technology are more typical, accounting for 25% of public 
innovations. 

 

New technology is part of one in ten innovations

9 %

25 %

65 %

Non-technological
innova�ons

Innova�ons with known
 technology only

Innova�ons with
new technology

Figure 3: The figure shows whether innovations are based on new technology, only on known technology or are not a 
technological innovation at all. The figure is based on the question ”Is the technology involved in the innovation new to 
you and/or a significantly changed way of using technology that you already use?”. The question is asked only of those 
workplaces that answered that the innovation is itself a technological solution or that technology is an important part 
of the innovation. ”Innovations with new technology” covers those workplaces that answered that the technology  
is new to them, while ”Innovations with known technology” is all other technological innovations, including those  
that answered ”Don’t know” to whether the technology is new. ”Non-technological innovations” correspond to those 
workplaces that were not asked the question at all. Data are weighted to represent the public sector as a whole. 
n=1,877. 

Innovation with new technology can mean that the public sector itself helps to develop the 
technological solution or that it uses technologies that have already been developed. There 
are of course differences between the two approaches, but there are also many similarities. In 
both cases it is important to keep the focus on what the technology should contribute, so that 
the technological solution is not created for the sake of the technology itself. No matter how 
good a technological solution is in its own right, workplaces will not get value from it unless it 
improves the task and is used by end users. These considerations apply, of course, both when 
the public sector itself is involved in developing the solution and when innovation is “just” 
about buying and using a new technological solution. 

This publication focuses on the specific characteristics of technological innovations – both 
those based on new technology and those based on known technology. However, it is an 
important point that technological innovation is in many ways similar to public innovation in 
general. For example, technology can be part of all types of innovation – product innovation, 
service innovation, process and organisational innovation and communication innovation.  
As with all public innovation, technological innovation is also usually inspired by or reuses  
the solutions of others, and is therefore rarely something that the workplace has come up 
with entirely on its own. At the same time, nine out of ten technological innovations relate  
to the core tasks of the workplace, which is also true for public innovation in general.  
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CASE

”My hospital friend Wheel” helps  
children master hospital situations 

An iPad on an animal-shaped stand with augmented reality games that 
children aged 1-4 can control remotely distracts them from hospital 
situations that can be associated with anxiety or pain. Parents and 
healthcare professionals say the innovation improves children’s  
experience and the quality of healthcare they receive.  

Children under four are a difficult target group to support when they come to 
hospital and need tests and treatment, as it is difficult to explain to children what  
is going to happen. Health professionals often find that children feel feel uncom-
fortable and sad in hospital situations. Here, diversion is the most commonly used 
strategy. In the past, health workers have used soap bubbles to shift the focus,  
but due to COVID-19 this has not been possible in the past year.  

Using augmented reality and computer vision, Aarhus University Hospital in colla-
boration with the company Doctor Universe, developed ”My hospital friend Wheel”, 
which is an iPad on a mobile stand shaped like an animal. The iPad has two games 
designed for children aged 1-4 years. The games use augmented reality and compu-
ter vision, so the child plays non-touch, i.e. with gentle movements in the air – either 
alone or with a parent. In this way, the child’s attention is diverted from the hospital 
situation to playing with something fun and exciting.

The technology makes it possible to avoid touching the screen by children and 
parents, thereby minimising the risk of infection during hospital visits at a time when 
COVID-19 is in focus. At the same time, ”My Hospital Friend Wheel” is easy to use 
for both staff children and manages to entertain and distract children aged 1-4 
years. Evaluation shows that the vast majority of children respond positively to 
”Wheel”, and three out of four children are fully or partially distracted. Future 
research may show whether ”Hjulle” also helps children to become less anxious  
or to experience less pain in different hospital situations. 

The innovation was nominated for the Center for Public Innovation Audience 
Award 2021.

FØR

NU

https://www.coi.dk/viden-og-vaerktoejer/materialer/laes-stjael-fortael-2/
https://www.coi.dk/viden-og-vaerktoejer/materialer/laes-stjael-fortael-2/


If you want to reuse the solution, please contact:
 
Charlotte Drejdal Dyekjær 
Development Nurse Children and Youth, Aarhus Universitetshospital

Tlf. +45 21 58 46 41 · chardyek@rm.dk
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The possibilities of technology

Innovations based on new or known technology are developed not for the sake of the 
technology itself, but because the public workplace can benefit from using the technology  
to solve problems, facilitate workflows or improve services to citizens. By starting from the 
problem, the skills of the staff and the needs of the citizens, we avoid either becoming very 
technology-obsessed and falling in love with new and exciting technologies, or becoming  
so technology-averse that we lose sight of whether this was actually the solution we needed. 
Technologies are in the toolbox along with many other possible tools to solve public sector 
problems large and small. The right solution may be based on on simple or advanced tech-
nology – and it may not require technology at all.

The Innovation Barometer shows that both technological and non-technological innovations 
create many forms of value for public sector workplaces: increased quality, efficiency, 
employee satisfaction, citizen involvement or the achievement of policy goals. 

The overall pattern of public value creation is the same: whether or not public innovation 
involves technology, increased quality is the value most often created by the innovation.  
In relative terms, both technological and non-technological innovations are less likely to 
increase citizen participation or achieve policy goals.

Technological innovation creates efficiency more often

Teknologiske innovationer Ikke-teknologiske innovationer

Politiske målBorger-
inddragelse

Medarbejder-
tilfredshed

EffektivitetKvalitet

72%

60%
51%

40%
35%

47%

33%
28% 31% 35%

Figure 4: The figure shows the value created by the workplace’s latest innovation for technological and non-technolo-
gical innovations respectively. The value of effectiveness No statistically significant difference is observed for the values 
of citizen involvement and achievement of policy objectives at a significance level of 0.05. The question is only asked  
to workplaces that have introduced at least one innovation in the period 2018-2019. The percentages in the figure add 
up to more than 100% because workplaces had the option to select multiple answer options. Data are weighted to 
represent the public sector overall. n=1,877.
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However, there are also differences in the values of technological and non-technological 
innovations have created:

When public innovation includes technology, six out of ten innovations create increased 
quality. This high proportion is exceeded by non-technological innovations, which create 
quality even more often (72%). The same pattern holds for employee satisfaction, where 
non-technological innovations create employee satisfaction slightly more often (51%) than 
technological innovations do (40%).

In contrast, efficiency is increased much more often when technology is part of innovation: 
almost half of technological innovations increase efficiency, compared to only 35% of techno-
logical innovations. 

of non-technological innovations. The new technological opportunities are thus used to a 
large extent to solve tasks smarter, which can free up time and resources to solve other tasks 
– after the start-up period.

Innovations using technology also create citizen involvement and meet policy objectives in 
new, innovative ways. Overall, this happens neither more often nor less often than when 
innovation does not include technology. However, specifically for innovations based on known 
technologies, they create citizen involvement more often (35%) than innovations with new or 
no technology do (27% and 28% respectively). This may be related to the fact that many 
communication technologies and digital self-service solutions that can be used to better reach 
citizens have been in use for a long time.

Although innovations with technology create more forms of value, there can also be draw-
backs to technological innovations. Increased digitisation can give employees mouse injuries, 
on social media “trolls” can block well-intentioned attempts at openness, and artificial 
intelligence can lead to opaque decisions for both staff and citizens. Therefore, the use of 
technology – and especially new technologies with which there is no experience – will often 
be a trade-off between advantages and disadvantages, requiring thorough discussions in 
boards and policy committees. Add to this the fact that the consequences are not known in 
advance, as this is innovation, and therefore new ground to be broken.

Some of the disadvantages of technological innovation relate to the way data is incorporated 
into solutions. A large proportion of these innovations collect and expose data in one way or 
another. This may be in the form of technologies to directly capture data, such as record-
keeping systems or sensors. It can also be in the form of the many methods that turn data into 
knowledge and action in everything from relatively simple business intelligence solutions to 
advanced approaches such as artificial intelligence. Some technologies are not directly about 
data – but still produce data that may need to be dealt with. This may be the case, for 
example, with communications platforms.

Data is essential for many new technologies, and without it many technological innovations 
would not be possible at all. With high quality public registers and a high degree of digitisa-
tion, the Danish public sector is well equipped to both collect data and use data to develop 
solutions that create value for citizens. The Danish CPR register is a unique opportunity to link 
data across many public bodies, which is for example very valuable in the development of 
new therapies.
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Historically, according to Statistics Denmark, Danes have had high confidence that public 
authorities collect, store and use their personal data in a lawful and ethical way. This is a trust 
that the public sector must safeguard if citizens’ data is to continue to play a role in public 
technological innovations. In recent years, new rules in the EU’s General Data Protection 
Regulation (GDPR) have put greater focus and requirements on how both public and private 
actors store and use personal data. This has created new administrative challenges in many 
places in the public sector. These resources can also be seen as an investment in maintaining  
a high level of trust in public data processing – with all the benefits that brings.

Below, you can read Lisbeth Nielsen, Director of the Health Data Agency, on how to use data 
in innovation work without losing citizens’ trust.

3 TIPS 

Lisbeth Nielsens best advice for using data in innovation without losing  
citizens’ trust:

1. Know and understand your data – and have the skills to work with it.  
Data is not just data. You need to know what you’re looking for and know your data 
well enough to understand what it can and can’t do. This requires you to have (or ally 
yourself with people who have) the skills to work with data professionally. 

2. Be transparent and ethical in your use of data.  
Be open about what you know about citizens – and what you use citizens’ data for. 
Both to the outside world and internally within your organisation. At the same time, 
make sure you understand data ethics, GDPR and other legislation before you start 
using data. It sounds obvious, but it’s hugely important.

3. Don’t leave data alone – human expertise is (still) needed. 
Everything is more complex than you can find in one data point. This must be remem-
bered in the debate about what to do with artificial intelligence and decision support. 
There always needs to be some kind of human factor. You need to make sure you 
know not just your data, but your business – so you can identify inappropriate biases.

Lisbeth Nielsen 
Director, Sundhedsdatastyrelsen 

Tlf. +45 32 68 85 02 · lnie@sundhedsdata.dk

https://www.dst.dk/da/Statistik/Publikationer/VisPub?cid=29450
mailto:lnie%40sundhedsdata.dk?subject=
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Put the end user at the centre 

When technological solutions are developed and deployed in public workplaces, it is not 
sufficient that the technology itself works. The solution must fit the organisation and the core 
mission – and it must be used in a way that matches the intention of introducing it, whether 
the decision was political or administrative, local or central.

Successful implementation of technological solutions also means that the solution fits the 
needs and behaviour of the end-users. End users are those who will ultimately use the 
solution – typically citizens, businesses or a group of employees in their own workplace.End 
users should always be involved when technological solutions are developed and deployed. 
Otherwise, solutions are introduced that may not be used in the way they were intended and 
do not create value as expected. For example, if a self-service solution is too difficult to use, 
citizens will have to call a staff member for help, and the solution will have neither made the 
service easier for citizens nor freed up staff time for other tasks. If an AI-based solution is not 
transparent to case handlers who need to be supported in making better and faster decisions, 
it will create frustration for staff and may become a threat to legal certainty for citizens.

Only the end-users know the circumstances of the specific use case and have the necessary 
knowledge about what is required from them to use the solution. But who is the end-user? 

Users of technological solutions can be divided into three groups:

Primary users are those who will use the solution – the actual end users, who should 
preferably be able to use the solution without unnecessary help or explanations. 
Depending on the Depending on the solution, this could be schoolchildren at certain 
grade levels or patients with a specific disease. In other words, people with a specific 
task to perform with the new solution.

Secondary users are those who can help the primary users to use the solution – or as 
gatekeepers can stand in the way of its use if it goes against their views. They may be, 
for example, parents of school pupils or relatives of patients.

Tertiary users are those who speak on behalf of primary users. They have an interest 
in the solution, but are not required to use it themselves. Their views are general  
and negotiated and are often important to hear, but cannot replace the involvement 
of end-users. They are, for example, interest groups such as schools and parents or 
patient associations.

When citizens are involved to make a solution relevant and user-friendly and to give 
them a say in its design, they should be primary users, i.e. end-users. If a solution  
is developed for school pupils, it should be school pupils who should user-test and 
assess whether the solution can be easily used to solve the task.
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When citizens are end-users
Citizens are often end users of public solutions and the Innovation Barometer shows that 
citizens play a positive role in just over half of public innovations based on technology.

15 %

Collaborates

of technological innova�ons have ci�zens as a 
posi�ve factor. Specifically, ci�zens ...

53 %

Ini�ates

10 % 49 %

Promotes

Figure 5: The figure shows the share of technological innovations where citizens play a positive role. The percentage 
covers workplaces with technological innovations that have indicated a positive role for citizens in at least one of  
three questions: Whether citizens were one of the reasons why the latest innovation was launched, whether citizens 
facilitated the latest innovation to some or a great extent, and whether there has been collaboration with citizens on 
the latest innovation. The three sub-elements add up to more than 53% because citizens may have played a positive 
role in technological innovations in more than one way. The figure refers only to those workplaces whose latest 
innovation in the period 2018-2019 is technological. Data are weighted to represent the public sector overall. n=733.

The interaction is most often the result of citizens having promoted the innovation along  
the way (49%) and less often by citizens being a contributing factor to the innovation being 
launched (10%) or by working directly with citizens on the innovation (15%). In comparison, 
citizens play a role in 59% of non-technological innovations. Thus, technological innovations 
are not characterised by interaction with citizens to the same extent as other innovations.

The fact that citizens do not play a role in technological innovations in more cases may be due 
to, the involvement of end-users is mainly done by the supplier of the solution and therefore 
does not appear in the answers of public managers. It may also be due to the fact that citizen 
involvement is not necessary in many cases – because many solutions are not aimed at 
citizens as end-users, but are for example for internal use in public workplaces.
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However, the figures may suggest that there is potential for even greater involvement of 
citizens in the planning, development and deployment of technological solutions in public 
services, as is the case for other innovations.

When the citizen is the end-user of a technological solution, it is important to recognise that 
citizens are experts in their own everyday lives. For example, citizens who approach the public 
sector with a particular illness are experts in living with that illness. They have a knowledge of 
their own situation that is different from the professional knowledge of staff in the field. 

For most solutions, there will not be a member of staff next to the citizen to help them use it. 
Therefore, the solution must be self-sustaining and easy for the target group to understand 
and use. 

The public sector has a responsibility to ensure that the voice of citizens is heard and influ-
ences the solutions developed and used. When the public sector makes demands on solutions 
(for example on external suppliers), citizens’ needs must be carried through to the final coded 
solution. Here, different methods can help to involve and maintain the voice of citizens.

Typical methods for involving citizens as end-users:

• Mapping user journeys

• Conduct interviews and workshops, preferably audio or video recorded

• Observe behaviour in concrete situations

• Ask citizens to take pictures of specific situations in their own daily lives

• Produce sketches, mock-ups and prototypes

• User testing systems, solutions or products.

Common to these qualitative methods of listening to citizens’ ideas and understanding their 
needs and behaviour in concrete situations is that they are inexpensive to use. By getting 
close to a limited number of future end-users, it is possible to gain insights that do not 
necessarily represent the target group as a whole, but that provide a nuanced and in-depth 
knowledge of the user situation that cannot be obtained through questionnaire surveys or 
public consultations. By observing how 5-10 end-users interact with the (sketches of the) 
solution, and by basing the solution on the reasoning, language and needs of the users rather 
than those of the administration, more accurate solutions can be created.

However, the figures suggest that there is potential 
to involve citizens even more in the planning,  
development and deployment of technological 
solutions in public services. 
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When employees are end users
Employees in public workplaces play a dual role in public innovation. When solutions are 
targeted at external parties such as citizens or businesses, it is employees who are first in line 
to see if the solution works as intended – and to try to remedy the problem if it does not. But 
employees are often end-users themselves of technological innovations, because they are the 
ones who will use the solution.

The Innovation Barometer shows that employees very often play a positive role in public 
innovation. Employees help to initiate 25% of technological innovations and have stimulated 
as many as 79% of technological innovations. However, both percentages are lower than for 
those innovations where technology does not play a prominent role. 

In some cases, employees act as a barrier to public innovation. This happens in one fifth of 
innovations involving new technology and in 13% of innovations based on known technology. 
Employees are less likely to inhibit public innovation that is not technological. Here, only 8% 
of innovations are hampered by employees.

Employees are less likely to be promoters  
for technological innovation

Medarbejderne 
fremmede innova�onen

Medarbejderne 
hæmmede innova�onen

Innova�ons with
new technology

Innova�ons with known
 technology only

Non-technological
 innova�ons

18 % 71 %

81 %

86 %

13 %

8 %

Figure 6: The figure shows whether employee involvement facilitated or hindered the latest innovation for new 
technology innovations, known technology only innovations and non-technological innovations respectively. The 
overall difference is significant at the 0.05 level of significance. The question is asked only to those workplaces that 
introduced at least one innovation in the period 2018-2019. Percentages in each bar sum to less than 100% because 
”Don’t know” and ”Not applicable” responses are excluded. Data are weighted to represent the public sector overall. 
n=1,877.

Thus, although employees are much more likely to promote than to inhibit technological as 
well as non-technological innovations, they are relatively more likely to end up playing a 
negative role in technological innovation. However, this is related to whether the employees 
themselves were one of the reasons why the innovation was initially launched. 
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When employees themselves have helped to initiate the innovation, there is virtually no 
difference between employee involvement in innovations with and without technology: the 
vast majority of innovations are facilitated by employees and only a minority are inhibited, 
whether the innovation contains new technology, contains known technology or is without 
technology. 

This suggests that early consideration of the employee perspective can help ensure that 
employees ultimately support the solution. This may avoid the solution being perceived as 
irrelevant or challenging by employees. 

Employees, with their expertise and knowledge of the workplace, play an important role in 
finding and developing good technological solutions. For example, there is a lot of knowledge 
in how employees have worked on a task in the past. It may be knowledge of the tips, tricks 
and shortcuts they have learned to make the task easier to solve, or of crucial unwritten rules. 
Among the employees there may be lead users, who are individual dedicated employees who 
are at the forefront of what is actually needed in relation to the task, for example how an 
existing system can be improved. With a combination of professionalism and foresight, a lead 
user can point to different challenges and solutions than outsiders can.

The 80/20 rule
The core task, the workplace, the end users and the skills of the employees all need to be 
considered when planning new technological solutions, and this is where the 80/20 rule can 
be applied. The 80/20 rule is a rule of thumb that reminds us that the solution itself only 
represents around 20% of the total work when it is put into use, while 80% of the time and 
effort, and perhaps even the economy, needs to be calculated for everything else that needs 
to be in place to make the solution deliver the desired value. 

In particular, a lack of insight into the daily lives and situations of end-users can  
pose problems for the successful implementation of technological innovations.  
An anthropological study on the implementation of electronic accessories for care 
beds illustrates this. A similar example concerns an elderly woman who had difficulty 
getting in and out of her bed, but could otherwise manage much herself. She was 
granted a new bed with smart features that would make her more independent and 
that was easy for her to use. But when staff visited her later, they saw that she was 
using the new, expensive bed as an ordinary bed. It turned out that she slept with her 
dog in the bed and was afraid that the dog would get stuck in the smart features.

Even if the technological solution works and there is a good match on paper between user 
and technology, it is often still necessary to take into account the specific situation of the end 
user. 

To make solutions sustainable, it is also important to bear in mind the training of new staff in 
using the solution when there is a change in staff. For example, Fagbladet FOA describes how 
the Paro robot seal is gathering dust in the country’s care centres because staff no longer 
know how to use it to help people with dementia.

https://antropologi.ku.dk/erhvervskontakt/igangvaerende_projekter/Demensteknologier_i_praksis._Rapport._02.03.2018.pdf
https://www.fagbladetfoa.dk/Artikler/2018/09/05/Robotsaeler-glemt-paa-plejecentre
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Below you can read what advice senior advisor at Copenhagen Solutions Lab, Kim Spiegelberg 
Stelzer, has for thinking the end user’s perspective into technological solutions.

3 TIPS 

Kim Spiegelberg Stelzers best advice for incorporating the end-user perspective into 
technological solutions is:

1. Why involve the end user? 
In order to get a solution that hits the mark and actually works, gets implemented and 
put into use when it is finished, it is absolutely essential to get the end-user’s knowl-
edge involved in the project. The end user has knowledge of the reality in which a 
solution will operate. Even if you think you have come 360 degrees around a problem 
and possible solutions, new and relevant knowledge will certainly emerge by getting 
the end-user’s perspective. After all, it is the end users who will use the solution, and 
therefore they should also feel that it is their new tool.

2. How to involve the end-user? 
The end-user must be involved in a way that allows them to provide their perspective 
on both problems, opportunities and solutions. Often they can contribute practical 
knowledge, insights and concrete data. There can be many advantages to designing 
and developing in partnership, where the end-user is directly involved, contributing to 
data collection and testing solutions. In Copenhagen Solutions Lab we always work in 
partnerships with citizens, companies and/or universities.

3. When should you involve the end user?  
It is particularly important to get the end-user involved right from the start. This is 
where you can influence the outcome the most and ensure the right overall direction. 
At the same time, “good” ideas that work on paper or in theory, but where there are 
practical circumstances in reality and everyday life that get in the way of good 
intentions, can be quickly killed off.

Kim Spiegelberg Stelzer 
Senior Advisor, Copenhagen Solutions Lab 

Tlf. +45 26 11 28 34 · kss@cphsolutionslab.dk
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Technology is something we work  
on together 

Falling in love with a specific technology is rarely the best start to an innovation process that 
should focus on solving a problem rather than looking for a problem that fits the technology. 
Rather, a general curiosity to explore new technological possibilities and a willingness to  
try them out – and perhaps fail along the way – is essential to continually expand innovation 
opportunities as technologies rapidly evolve. The Innovation Scoreboard shows that this 
curiosity is very much present in public sector workplaces. Managers in eight out of ten public 
sector workplaces find that they and their staff are curious to explore new technological 
solutions and opportunities:

 

We are curious about new technological solutions  
and opportunities

Completely disagrees Partly disagrees Partly agrees Completely agrees

79 %12 %

Figure 7: The figure shows the extent to which public workplaces agree that workplaces are curious about new 
technological solutions and opportunities. The percentages on the right show the total proportion who answered 
”Strongly agree” and ”Strongly agree”, while the percentages on the left show the total proportion who answered 
”Strongly disagree” and ”Strongly disagree”. The percentages do not add up to 100% because the 3% who answered 
”Don’t know” and the 6% who answered ”Not applicable” are excluded. Data are weighted to represent the public 
sector as a whole. n=2,271.

Perhaps not surprisingly, it is often in those workplaces that are curious about new technolog-
ical solutions and opportunities that the workplace’s latest innovation is technological. When 
the workplace manager “strongly agrees” that the workplace is curious about technological 
solutions and opportunities, more than half of the innovations new or known technology.  
For those workplaces where the manager disagrees or only partially agrees with the state-
ment (or do not have an opinion on the issue), only one in four solutions is technological.  
In other words: Technological innovations occur twice as often in the technology-curious 
workplaces. So there is a clear link between mindset and action. Stimulating curiosity in more 
people may therefore be a way to promote the uptake of technological innovations.
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Desire is the driving force in public workplaces that develop innovations based on technology. 
They may not have the most advanced technological skills and capabilities in-house, but they 
can collaborate with other actors on development and innovative procurement of new 
solutions. Thus, the role of public actors becomes to be good at researching the needs and 
tasks of citizens and workplaces, good at collaboration and curious to test what technology 
can do for the task.

The Innovation Barometer shows that collaboration on new technology is widespread.  
As many as 84% of innovations involving new technology are collaborated with others  
outside the workplace. The same is true for 77% of innovations that involve known technology 
– and only 64% of innovations that are not technological. While collaboration is common for 
all types of public innovation, it is even more common when technology – especially new 
technology – is involved. 

Collaboration takes place with many different actors, such as private companies, knowledge 
institutions, volunteers, and within one’s own organisation (municipality, region or within  
a ministry) or across the public sector. Often, several actors are involved at the same time.

Both internal and external collaboration have many benefits for public sector workplaces. 

Internal cooperation leads to better learning and transfer of knowledge from task to task and 
to better coordination across professional and organisational boundaries. External collabora-
tion provides better solutions and more flight envelope for innovation. Innovation is nurtured 
by diversity because it brings in more perspectives on a problem and more eyes to see 
possible solutions.

The more experience of collaboration you have, the better and more often you manage to link 
different ways of understanding the world and bring different kinds of knowledge to the table. 
The high level of cross-collaboration thus contributes to good solutions.

As many as 84% of innovations involving new 
technology have involved collaboration with 
others outside the workplace. 
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Two types of partnerships stand out in the collaboration on innovations involving technology: 
collaboration with public sector workplaces within the own sector and collaboration with 
private companies.

There are many collaborations on technological innovations

Social enterprises

Foreign actors

Founda�ons

Voluntary organisa�ons

Other public workplaces
within other sector

Research ins�tu�ons

Ci�zens

Other public workplaces
within own sector

Private companies

Collabora�on within
 own organisa�on

Technological innova�ons Non-technological innova�ons

1 %
1 %

3 %
1 %

5 %
4 %

6 %
9 %

7 %
7 %

12 %
12 %

15 %
15 %

20 %
9 %

29 %
12 %

46 %
40 %

Figure 8: The figure shows which partners public workplaces have collaborated with on the workplace’s latest 
innovation for technological and non-technological innovations respectively. Collaboration on technological innovation 
is significantly more frequent with other workplaces in the own organisation, other public workplaces in the own 
sector, private companies and foreign actors. Conversely, cooperation with voluntary associations is significantly  
less frequent, while no statistically significant difference is observed for the remaining partners at a significance level  
of 0.05. The question is asked only to the workplaces that have introduced at least one innovation in the period 
2018-2019. The percentages in the figure add up to more than 100% because workplaces had the opportunity to  
select multiple collaborators. Data are weighted to represent the public sector overall. n=1,877.
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Cooperation with public sector workplaces within your own sector means a municipal 
workplace has cooperated with another municipality; a regional workplace has cooperated 
with another region; or a government workplace has cooperated with government work-
places outside its own ministerial area. In short, it is cooperation with others similar to 
oneself, but under the leadership of another mayor, regional council chairman or minister. 
This type of collaboration occurs in one in four innovations involving new technology and in 
just under one in five innovations involving only known technology. By comparison, within  
the same sector, only 9%, or just under one in ten, of non-technological innovations are 
collaborative. 

 

Cooperation with public workplaces  
in the same sector

25 %
18 %

9 %

Non-technological
innova�ons

Innova�ons with known
 technology only

Innova�ons with
new technology

 

Figure 9: The figure shows how often public workplaces have collaborated with other public workplaces in their  
own sector on the workplace’s latest innovation for new technology innovations, known technology innovations  
and non-technological innovations respectively. The overall difference is significant at the 0.05 level of significance.  
The question is asked only to those workplaces that have introduced at least one innovation in the period 2018-2019. 
Data are weighted to represent the public sector overall. n=1,877.

Working with others like yourself makes you stronger in many ways: you have more  
experience, knowledge and data to draw on, you can share the costs and other expenses of 
innovation, and you’re generally more likely to be pulling your weight. In addition, a solution 
created in collaboration with others in the same sector can end up more relevant and easier 
for other workplaces to reuse, as it is not limited by addressing only one municipality, one 
region or one government department particular circumstances.

Technological solutions are also more often created in collaboration with private companies. 
Close to four out of ten innovations based on new technology have involved collaboration 
with private companies, and one in four when the solution involves known technology.  
By comparison, business collaboration occurs in only 12%, or just over one in ten, of  
non-technological innovations.
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Cooperation with private companies

38 %

26 %

12 %

Non-technological
innova�ons

Innova�ons with known
 technology only

Innova�ons with
new technology

Figure 10: The figure shows how often public workplaces have collaborated with private firms on the workplace’s  
latest innovation for new technology innovations, known technology innovations and non-technological innovations 
respectively. The overall difference is significant at the 0.05 level of significance. The question is asked only to those 
workplaces that have introduced at least one innovation in the period 2018-2019. Data are weighted to represent  
the public sector overall. n=1,877.

Collaboration with private companies on new technology innovations is often both attractive 
and necessary for public actors, especially in cases where the workplace itself is involved  
in developing or adapting a technological solution. The development of new technologies 
requires large investments and is rapid, and it is therefore not always possible or profitable  
for public actors to build and maintain the specialised competences needed to realise the 
innovation potential of technologies in their own workplace.

However, good collaboration on technological innovation requires much more than comple-
menting each other’s competences. Both parties need to be skilled in project management,  
in keeping the focus on end-users, and in understanding and respecting each other’s different 
frameworks, i.e. the business operates under market conditions and the public party is always 
placed in a political context. An innovation collaboration on a technological solution is a pair 
race where the needs of the users and jointly develop possible solutions within the 

(legal, financial, timetable, etc.), while remaining open and curious about the ideas and 
expertise of the partner. It can be smart to work in an agile way, i.e. to work together to keep 
the end-user in focus in a process of continuous testing and learning, and to launch the 
solution in small workable chunks, instead of letting the public partner provide and describe 
all the requirements in advance and then let the supplier bid for and develop the solution  
in one go. 

The establishment of cooperation with private companies must comply with the rules of, inter 
alia, the Public Procurement Act to ensure equal treatment and transparency. In many cases, 
a call for tenders is necessary prior to – or as part of – the cooperation. This can act as a 
barrier to innovation collaboration, but procurement rules do not preclude early dialogue 
with and involvement of suppliers in the process. For example, an early meeting between the 
public actor’s understanding of the problem and a company’s specialised technical knowledge  
can qualify the requirements for the solution before the task is put out to tender. However, 
the process must not one company over others. In addition, in the case of collaborative 
innovation, much more flexible procedures are available for tendering than for the procure-
ment of a “commodity”, for example.
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CASE

Intelligent traffic signal reduces  
congestion and CO2 emissions 

A new and significantly cheaper type of traffic signal retrieves real-time 
data about the speed and geo-position of cars, creating better flow  
and reducing waiting time for road users in Vallensbæk municipality. 
The solution also contributes to reducing traffic emissions of CO2,  
heavy metals and NOx and provides the residents of the area with  
an experience of less traffic noise.  

Congestion on the roads is a major challenge that has an impact on the growth, 
prosperity and, not least, the sustainability of society. At national and local level, 
there is a need to find new solutions to reduce rush hour congestion. A smoother 
traffic flow reduces both the amount of wasted time citizens spend queuing and  
the emissions of CO2. Current traffic signals are controlled either through predefined 
time programmes that do not necessarily reflect traffic on the road, or through 
flexible control systems that require expensive technology such as radar or cameras.  

In Vallensbæk Municipality, GPS signals from vehicles are used for flexible manage-
ment of traffic signals. Historical traffic data forms the basis for an algorithm, which 
then uses the GPS data for signal control. Anonymised GPS data is received in real 
time and provides information about the position and speed of the vehicles. For 
example, if speeds fall below the set speed limit, the traffic signal system is told  
to activate a different signal programme to adapt the signal display to the current 
traffic volume. This can prevent congestion on the line. 

The new system is easier to scale than traditional flexible control solutions, as it 
does not require an investment in costly hardware. The system has so far been 
implemented at several intersections in Vallensbæk Municipality, which expects  
to scale up to more locations in the municipality and across municipal boundaries.  
In one intersection alone a 21% reduction in wasted time during the morning rush 
hour and an 18% average speed increase from 32 km/h. to 38 km/h. in the most 
congested direction during the morning rush hour. This corresponds to a reduction 
of 1.5 tonnes of CO2 per year.

Vallensbæk municipality has worked with partner organisation Gate 21 and the 
company Technolution on the project. The case is scaled up and Gate 21 is testing 
the solution in Tårnby Municipality together with A/S Øresund and in Albertslund 
Municipality. The innovation has its origins in the Capital Region project ”The 
Regional Data Hub”, which tested how big data can contribute to challenges and 
create better and more sustainable cities and communities. 

The innovation was nominated for the Centre for Public Innovation’s NEW 
TOGETHER BETTER award 2021.

FØR

NU

https://www.coi.dk/viden-og-vaerktoejer/materialer/laes-stjael-fortael-2/


If you want to reuse the idea, contact:
 
Johanne Høgsholm 
Road and traffic employee, Vallensbæk Kommune 
Tlf. +45 47 97 43 31 · jho@vallensbaek.dk 

Lise Søderberg
Senior Project Manager, Gate 21 
Tlf. +45 21 25 14 26 · lise.soederberg@gate21.dk
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Here’s how we’ve done it

The Innovation Barometer is conducted in collaboration with Statistics Denmark. The survey 
2,271 public sector workplaces, and the results are representative for the public sector.  
The responses were collected in January and February 2020 via a web-based questionnaire 
sent by email to the workplace’s top manager. Responses relate to any innovation activity  
in the years 2018-2019. Responding to the questionnaire was voluntary, and the response  
rate is 50 percent. You can find out more about the survey methodology at  
innovationsbarometer.coi.dk and at Statistics Denmark. 

The correlations and differences highlighted in the text are significant at a significance level of 
0.05, unless otherwise stated.

The data for the Innovation Barometer was collected before COVID-19 hit Denmark and the 
world around us and therefore does not reflect the changes that have taken place in public 
workplaces during 2020 and 2021. As an example, video communication and teleworking 
solutions have rolled into Danish workplaces at a pace that would have seemed unthinkable a 
few years ago, leading to the maintenance of task solutions without large groups of 
employees being gathered in workplaces. In some workplaces, this has led to considerations 
of whether to organise themselves differently or to carry out work in other ways in the future. 
Technological solutions have also helped to comply with distance and hygiene requirements in 
the workplace, and “My Hospital Friend Wheel”, which you can read more about on pages 
10-11, is a concrete example of how a new solution can avoid contact and the associated risk 
of infection. Finally, solutions such as the infection control app and coronapas have been 
developed specifically to deal with the COVID-19 situation. 

Overall, then, there is no reason to believe that the role of technology in public innovation has 
diminished under COVID-19 – on the contrary, technological solutions have been crucial in 
keeping infection under control.

https://innovationsbarometer.coi.dk/
https://www.dst.dk/da/Statistik/dokumentation/statistikdokumentation/innovation-i-den-offentlige-sektor


Find more facts and figures  
on public innovation at  

innovationsbarometer.coi.dk

http://innovationsbarometer.coi.dk


The Innovation Barometer is the world’s first official statistic  
on innovation in the public sector. The statistics are produced by 
the Centre for Public Innovation in collaboration with Statistics 
Denmark and are representative of the entire public sector in 
Denmark. Three rounds of data have been collected; in 2015,  
in 2017 and most recently in January-February 2020. You can  
read more about the surveys at innovationsbarometer.coi.dk  
and at Statistics Denmark.

Public innovation is defined in the survey as a new or significantly 
changed way of improving workplace activities and performance. 

Inspired by the Danish survey, innovation barometers on the 
public sector have been produced in all the Nordic countries,  
and more are on the way. 

You can read more about the international surveys at  
innovationbarometer.org.

w
w

w
.coi.dk

ISBN Electronic (English edition) 
978-87-94408-03-5

https://www.dst.dk/da/Statistik/dokumentation/statistikdokumentation/innovation-i-den-offentlige-sektor
https://www.innovationbarometer.org/

