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disclaimer
This report was prepared in the spring of 2015 by Quercus Group – a consultancy company specialised in clu-
ster development and international matchmaking in the field of cleantech. The content of the report is based on 
knowledge acquired through discussions, interviews, desk research and meetings in Singapore and Denmark 
in April-May 2015 with a number of key stakeholders including officials on government and city level, private 
companies, universities and organisations. The report may therefore not cover all aspects of Smart City oppor-
tunities and needs in Singapore for Danish competencies. 

Denmark and Singapore are both among the world’s most ambitious countries in the field of smart city. The 
report was prepared for the Royal Danish Embassy in Singapore to foster long term collaboration, partnerships, 
mutual learning and business opportunities between Denmark and Singapore – to enable both nations to keep 
and expand their positions as leaders in the global transition towards smarter, liveable and sustainable cities 
– to the benefit of its citizens.

“Our vision is for Singapore to be a Smart Nation – A nation 

where people live meaningful and fulfilled lives, enabled seam-

lessly by technology, offering exciting opportunities for all. We 

should see it in our daily living where networks of sensors and 

smart devices enable us to live sustainably and comfortably. 

We should see it in our communities where technology will 

enable more people to connect to one another more easily and 

intensely. We should see it in our future where we can create 

possibilities for ourselves beyond what we imagined possible”

- Prime Minister of Singapore, Lee Hsien Loong, Nov. 2014
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executive summary
Singapore has embarked on an ambitious plan to become the world’s first and leading Smart Nation that will 
exceed the capabilities of the smart city. The aim is to meet the challenges of our time and ensure liveability, 
sustainable growth opportunities and build stronger communities for its people. The Singaporean govern-
ment is investing heavily in ICT, putting in place the policies and building the infrastructure and ecosystem to 
support and enable the Smart Nation Vision. An integrated part of the Smart Nation programme is fostering a 
new ‘smart culture’ that centres on citizen dialogue and involvement, and breaking down silos for co-creation 
between the public and private sectors, academia and the citizens of Singapore. 

Due to its vision to become the first carbon-neutral country in the world by 2050 and its focus on the cities 
to reach this goal, Denmark has on numerous occasions received widespread recognition as a global, green 
frontrunner and a smart city pioneer. There is a long tradition among the Danish cities to take a holistic appro-
ach to urban development, where Denmark truly distinguishes itself by taking into consideration the people, 
environment and businesses thereby ensuring sustainability of solutions and ultimately growth. As the world 
will see a major expansion of medium-sized cities, Denmark is showing great potential, breaking new grounds 
in a smart and, most of all, liveable way. 

Liveability is one of the strongest common denominators between the Danish and Singaporean smart city 
efforts, as in both cases liveability is not just a means to an end, it is an end in itself. However, the ways in 
which smart city solutions are deployed to ensure this are radically different; in Singapore, the development 
of the smart city approach is mainly top-down, commencing from a tech point of view, moving to policy, to 
increasingly focusing on the people. In Denmark, the approach is more bottom-up and has its base in addres-
sing climate changes for which holistic urban planning and citizen involvement have been key driving factors 
in the development of Danish smart city policies and solutions. Moreover, the Danish smart city approach is 
rooted in a mind-set that above all is people-based, drawing upon the innovative use of technology and data 
to make better lives for people. That being said the development of Danish solutions takes point of departure 
in the challenge at hand while also asking the question ’what are the societal gains and the added value of 
this solution?’, thereby paving the way for horizontal integration of solutions for traditionally vertical domains.

In combination the smart city agendas and competencies of these two small and geographically distant nati-
ons imply tremendous market opportunities for Danish solutions in Singapore, as well as promising investment 
opportunities in Denmark for Singaporean investors.

Singapore can benefit from Denmark’s smart city expertise within:

• Holistic urban planning and policy making
• Citizen involvement and integrated public-private partnership approach
• Active mobility – biking infrastructure and public engagement
• Intelligent traffic solutions
• Smart lighting 
• Green building – design, energy efficiency, cooling and retrofitting
• Smart grid solutions
• Health and welfare technologies and solutions
• Data handling 
• Water – Water management and blue/green infrastructure

 
Singapore has a pragmatic approach to reaching its goals and has one of the world’s most transparent and 
highly adaptive and responsive government agency networks. Singapore has no concerns about acquiring so-
lutions and technologies that can support national goals and is consistently declared the easiest country in the 
world to do business in. There is however a very strong and longstanding political priority of acquiring the skills 
and competencies that will allow the nation to develop its own solutions, which may pose obstacles for foreign 

companies to enter the Singaporean market. For this reason it is essential, that Danish companies wishing to 
enter the Singaporean market are very conscious and precise about what they have to offer and have a clearly 
defined scope of what they wish to achieve, as competitive factors and the business pace reside at a radically 
different level than what is common for the Danish home market.

Easing the way into Singapore - how to enter the market:
 

• Come well prepared and have a clear value proposition and business model
• Establish partnerships with local companies that already have a brand within Singapore
• Establishing and maintaining the right connections – networking is everything
• Physical establishment helps to build a name, build trust to potential partners and clients, discover 

opportunities and maintain relationships
• Doing business in Singapore requires high-level involvement, also at the political level
• Consider Singapore not only as an interesting market in itself but equally as the bridge to Asia 
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background
Building on strong maritime traditions, the close relationship between Denmark and Singapore reaches far 
back in time, even preceding the official diplomatic ties established in 1965 following Singapore’s move to in-
dependence. Over the past 50 years these ties have grown to some of great strength and warmth from which 
both nations have benefitted significantly with competencies and experience being exchanged at all levels, 
from high-level bilateral visits over longstanding trade and business relations to close collaboration between 
leading national research institutions, universities and think tanks. 

In recent years, both Singapore and Denmark have launched ambitious initiatives and made bold moves 
towards addressing the challenges of the 21st century in a ‘smarter’ way, rewarding them leading smart city 
reputations in Europe, Asia and the rest of the world. The main focus is to offer a better quality of life to their 
citizens through more efficient and sustainable solutions in regards to energy, water management, smart grids, 
buildings, intelligent transport systems etc., as well as securing the foundation for continued economic growth 
in the years to come. Building on a mutual understanding that innovation stems from collaboration, Denmark 
and Singapore have the opportunity to bridge each other’s gaps and jointly lead the rest of the world as pio-
neers of smart solutions for tomorrow’s cities.

Purpose
The purpose of the research study is to identify Singapore’s most pressing needs and ambitions within the 
concept of Smart City, hereby gaining insights into concrete central gaps that Danish companies can fill. The 
study also seeks to identify key smart city players in both Singapore and Denmark in order to pave the way 
for potential cooperation, partnerships, and business opportunities for Singaporean as well as for Danish 
companies. 

findings
In response to increased urban density in the already packed city-state and a growing ratio of elderly citizens, 
Singapore is working to become the world’s first and leading Smart Nation. The Singaporean government is 
investing heavily in ICT, putting in place the policies and building the infrastructure and ecosystem to support 
and enable the Smart Nation Vision. An integrated part of the smart nation programme is fostering a new 
‘smart culture’ that centres on citizen involvement and breaking down silos for co-creation between the public 
and private sectors. To this end, Singapore is openly inviting all relevant technologies and competencies re-
quired to reach the objectives of the Smart Nation project.

Apart from Danish competencies within smart grid, water, energy efficiency in buildings, smart mobility, data 
handling etc., there is in Singapore a particular interest to collaborate with Denmark and Danish solutions for:

• Breaking down the silos of knowledge, ensuring collaboration and integration of initiatives
• Citizen involvement for meaningful and value creating public engagement 
• Danish design thinking for strategic urban planning and policy-making
• Applying a societal-need-driven model for the development of integrated solutions

While CO2 reduction is a hot topic in Europe it is not a key selling point in the communication with Singapo-
rean stakeholders. This is not to say that it is not an area of focus for government policies and initiatives, but 
it is advisable to use arguments related to sustainable resource use, convenience and timelines of solutions, 
opportunities for business and better living in the communication to Singaporeans. 



Co-Creating the Cities of Tomorrow 
– Danish Smart City Competencies in the Singaporean Market

Co-Creating the Cities of Tomorrow 
– Danish Smart City Competencies in the Singaporean Market

2015 2015

10 11

The world is in the midst of a digital revolution and we 
are interconnected in ways that seemed unimaginable just 
two decades ago. Thanks to the Internet, social media, 
smart phones and cloud-based services, ‘smart’, digital 
devices play an increasingly central role in people’s lives. 
Cities around the world are evolving to above all becoming 
infinite data hubs created on the basis of smart devices in 
constant movement around the city on cars, buses and 
people, or embedded in the infrastructure as sensors, 
smart meters and other monitoring devices. Tapping into 
this data, and leveraging the nearly unlimited possibilities 
offered by the gathering, storing, analyses and sharing of 
this data is a major concern and priority of modern citi-
es worldwide, as the potential for developing the much 
needed smart and efficient solutions to the global urban 
challenges and climate change is next to unlimited. 

The cities will be the main economic driver of the 
21st century and against the backdrop of economic and 
technological change, rapid urbanisation and climate 
related challenges, cities around the world are looking 
for ways to balance the use of resources while accom-
modating growth in a smart and sustainable manner. In 
the most basic of terms, the concept of the Smart City can 
be viewed as a strategy for developing a sustainable and 
liveable city by means of ICT and implementing high-tech 
solutions in the underlying infrastructure of the cityscape. 
Apart from the use of data, what sets the Smart City aside 
from earlier concepts such as ‘Eco cities’ is the emphasis 
on investing in human and social capital, openness and 

collaboration and breaking down ‘knowledge silos’ that 
exist between and within sectors, business and authori-
ties, and which ultimately obstruct the valuable exchan-
ge of knowledge and collaboration. Thereby the ‘smart’ 
in Smart City is not just about adopting and integrating 
new, high-tech ICT solutions, but is as much and argu-
ably more importantly, about creating a platform and a 
system for knowledge exchange between the public and 
the private sectors, the knowledge institutions and the 
city’s inhabitants. The use of open data to change and 
manage behaviour is a fundamental building block of the 
Smart City and where the true value of the Smart City lies. 
This requires a shift from traditional top-down governance 
structures to new forms of governance and policy-making 
that adopt more of a horizontal, bottom-up approach to 
support and foster collaboration and networking between 
the various actors across society. 

the ‘smart’ thing about smart cities

The ‘smart’ in Smart City 
is not just about adopting 

and integrating new, high-
tech ICT solutions, but is as 

much and arguably more 
importantly, about creating 

a platform and a system 
for knowledge exchange 

between the public and the 
private sectors, the know-
ledge institutions and the 

city’s inhabitants Introducing Singapore
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introducing singapore 
Singapore is a city-state with a population of 5.4 million 
and a total land area of about 716 km2. Despite having 
no natural resources the nation has within a remarkably 
short span of time developed from a third world country 
whose existence independent from Malaysia was openly 
doubted. Today Singapore is an indisputable first world 
country with one of the highest standards of living for its 
citizens and represents an exemplary model of near-mi-
raculous Asian economic development. Today, Singapore 
is a major global financial centre where constant change 
and innovation are inherent to the small city-state. Firm 
governing and just a single layer of government has al-
lowed for speedy decision-making giving the country 
an upper hand in the implementation of radical policies 
and projects. Based on Singapore’s transformation and 
extraordinary success story over the past few decades, it 
should be clear where to look for state-of-the-art techno-
logies and the most sophisticated solutions for the cities 
of tomorrow.

Why Singapore
Singapore has since 2006 consecutively topped the Wor-
ld Bank’s Ease of Doing Business rankings. Along with a 
friendly and open business environment, Singapore hosts 
a number of key ingredients that makes the nation an at-
tractive place to settle down both as a business and as a 
private citizen:

• Highly educated, flexible and dedicated labour 
force 

• A safe, corruption free, clean and welcoming living 
environment where 20% of the population consists 
of expats – making it easy to connect with people 
professionally as well as socially 

• No language barriers: Singapore is the only coun-
try in Asia where English is the first lan-guage 

• World-class schools that makes it easy for foreig-
ners to establish themselves with children and 
family

• Strong infrastructure including an extremely ef-
ficient port and container terminals where delays 
are next to non-existing, an efficient airport and 
attractive trade conditions due to Singapore’s duty 
free trade zone towards the rest of ASEAN

• First-mover on tech: Everything related to new te-
chnology, new trends and innovation is welcomed 
by Singapore. Companies that want to be tech 
frontrunners do themselves a favour by being pre-
sent in Singapore as they will need to stay ”alert” 
and on top of their game to succeed in this market

• Bridge to Asia: Singaporeans are respected all over 
the world, and have high credibility not least in the 
rest of Asia. The ASEAN countries can be reached 
by plane within 2 hours from Singapore, making 
the country a perfect hub for an Asian headquarter

Singapore as a smart city hub – gateway to regional 
growth

A strong argument exists for Singapore to be the regional 
hub for Smart City activities around ASEAN – Singapo-
re, India, Malaysia, Indonesia and Vietnam. For instance, 
Singapore and India are already collaborating on a couple 
of large Smart City projects and the ecosystem and in-
frastructure players from Singapore are already active in 
India. As presented throughout the report, the regional 
markets look to Singapore for trends and latest develop-
ments, and partnership with Singaporean companies and 
institutions should also be viewed as a gateway to co-de-
veloping and solving regional challenges.

Also, Singapore is simply a nice place to be, not 
in the least because of the warm climate, good nightlife, 
world famous cuisine and the many other leisure time ac-
tivities the bustling city-state has to offer.

”Singapore is easy to deal with, as 
Singaporeans are generally happy 
to help foreign companies enter the 
market”

- Poul Due Jensen, Grundfos

It is important to keep in mind that settling down in 
Singapore as a business requires long preparations and 
hard groundwork.

The standards in Singapore are high and compani-
es wishing to enter the market should not underestimate 
the effort that is required to make an impression. That 
being said, Singapore is easy to deal with, as Singapore-
ans are generally happy to help foreign companies enter 
the market. There are even vast amounts of funding, grants 
and incentive schemes available to those that are willing 
and able to engage fully and committedly with relevant 
key local stakeholders. Broadly speaking, foreign compa-
nies that are well prepared and have a clear value propo-
sition are generally taken under the wings of Singaporean 
authorities and business partners to accelerate establis-
hment, local integration and business opportunities. On 
the other hand, businesses that are not clear on their 
vision and mission in Singapore will be told to be better 
prepared. So aspiring companies should keep in mind that 
Singaporeans are happy to help, but propositions should 
be concrete and not just vaguely described. 

”There are vast amounts of funding, 
grants and incentive schemes available 
to those that are willing and able to 
engage fully and committedly with 
relevant key local stakeholders”

- Peter WIlmar Christensen, 
Green Wave Systems

Finally, as in any other market, establishing in Singapo-
re requires time and a wholehearted focus. Business in 
Singapore is not built by spending a week or two in the 
country and then returning to Europe. Although Singapo-
reans are open and welcoming it takes time to establish 
a network and shape the right way to operate in and from 
the Singaporean market.

According to projections from IHS Technology, the Asia-Pacific will take over the lead as the region with 
the largest representation of smart cities in 2025. In contrast to Europe, projects in this region are more 
often focused on creating new infrastructure rather than replacing legacy systems. There is hence a po-
tential to create more scope for investments in smart city projects in this region.

INDIA
 - Smart City vision: 100 smart cities by 2022
 - Demographic urgency: Home to 25 of the 100 most rapidly urbanising cities - urban population to 

double from 400 to 800 million inhabitants by 2050
 - Singapore, US, Germany and Sweden have, among others, already made commitments to colla-

borate with India. Singapore-based infrastructure companies like Ascendas and CapitaLand are 
already present and active in India

 - Denmark is not yet directly in the mix of the development, Singapore could be the bridge to India
 - Singapore is a partner country of the new state capital of Andhra Pradesh
 - For more, please visit www.indiansmartcities.in 

MALAYSIA
 - Smart City Iskandar Malaysia was endorsed by the Prime Minister of Malaysia on 1st November 

2014
 - The economic region of Iskandar will act as pilot for smart city projects in Malaysia for which more 

are planned
 - For more, please visit www.iskandarmalaysia.com.my/SCIM/index.html

INDONESIA
 - In December 2014, the capital city of Jakarta launched a smart city project
 - Indonesia will spend US$ 2.4 million in 2015 on this project and more is planned

THAILAND
 - A part of the Smart Thailand scheme, the first smart city project has been launched in Nakhon Nayok 

province. The pilot project will demonstrate the potential for the Smart Thailand initiative
 - Focus areas under the pilot project include e-Government and connectivity

BOX 1

smart city initiatives in asia
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singapore and 
sustainability
Singapore offers an interesting example regarding the de-
velopment and implementation of urban solutions. Sus-
tainability has been at the heart of Singapore’s national 
development agenda long before it became a buzzword. 
As a small city-state, Singapore has had to develop its 
own solutions to address constraints such as land and 
lack of natural resources. Sustainable development in 
Singapore builds on three fundamental pillars, “promoting 
social and economic well-being while protecting the en-
vironment”. To guide Singapore’s progressive develop-
ment until 2030, the Ministry of the Environment and Wa-
ter Resources and the Ministry of National Development 
with support from a wide range of governmental agencies 
have published the Sustainable Singapore Blueprint 2015. 
The 2015 Blueprint builds on the 2009 Blueprint, the 2013 
Land Transport Master Plan and the 2014 Urban Rede-
velopment Authority’s Master Plan. The current Blueprint 
outlines the national vision and targets for building a more 
liveable and sustainable Singapore with key initiatives in-
cluding:

• Smart city pilots with sustainable features at Mari-
na Bay, Jurong Lake District and Punggol

• Ambitious plans to ramp up public transport infra-
structure 

• Renewed greening efforts to make Singapore a 
City in a Garden 

• Minimum energy and water efficiency standards for 
more household appliances

• More Active, Beautiful, Clean Waters (ABC Waters) 
projects 

• A new Maritime Singapore Green Initiative
• The 3R fund to encourage waste reduction and 

recycling
• The Department of Public Cleanliness to integrate 

cleaning functions across the Government
• The Centre for Liveable Cities to promote know-

ledge-sharing on urban development with other 
countries

Part of the Singaporean sustainability agenda is also 
to continuously build and commercialise on Singapo-
re’s brand as a regional green frontrunner. To this end, 
Singapore has positioned itself as a ‘Living Laboratory’, 
opening up its national urban infrastructure to local as 
well foreign companies for developing, testing and com-
mercialising innovative urban solutions and technologies.  
Moreover, the commercially driven government enterpri-
se, Singbridge, was recently established and is committed 

to developing eco-cities throughout Asia. One of the most 
prominent projects so far is the Guangzhou Knowledge 
City, China. For these reasons and others, Singapore has 
also become the preferred training hub for mayors from 
across the Asian continent to better understand the pro-
cesses behind developing and implementing sustainable 
solutions for their cities.

  

Singapore has become the pre-
ferred training hub for mayors 
from across Asia to better un-
derstand the processes behind 
developing and implementing 

sustainable solutions 
for their cities

the smart nation vision
Like many other nations across the world, Singapore is 
faced by the challenges of urban density and an ageing 
population. In fact, with nearly 8,000 people per square ki-
lometre, Singapore is the world’s third most densely popu-
lated nation, and according to projections, this is a figure 
that is only expected to rise. At the same time the number 
of elderly people aged 65 and above is expected to swell 
to 900,000 by 2030, yielding a 1 in 5 ratio. These devel-
opments are bound to put pressure on the healthcare sy-
stem, transport networks and the ability to sustainably use 
resources such as water, food and energy. This creates a 
sense of urgency in terms of ensuring a Singapore that is 
well positioned for the future, and constitutes the point of 
departure for Singapore’s ambitious Smart Nation vision.  

To become the world’s first and leading Smart 
Nation that will exceed the capabilities of the smart city 
in terms of liveability, growth opportunities and creating 
stronger communities, the Singaporean government is in-
vesting heavily in ICT (US$1.44 billion in 2014 and a plan-
ned US$1.63 billion in 2015), putting in place the policies 
and building the infrastructure and ecosystem to support 
and enable the Smart Nation vision. An integrated part 
of this is fostering a new ‘smart culture’ that centres on 
citizen involvement and breaking down knowledge silos 
for co-creation between the public and private sectors. 
Finally, the Smart Nation project is also set in motion to 
provide smoother, easier and more personal government 
services for its citizens, the research and the business 
communities. 

 
In 2015, US$1.63 billion worth of 
ICT tenders will be made avai-

lable for furthering the
Smart Nation Initiative

To lead the Smart Nation project, Singapore has set up 
the Smart Nation Programme Office (SNPO), which is a 
national-level coordinating agency. The SNPO has a coor-
dinating role across the various government agencies on 
both the vertical and horizontal axes to create an integra-
ted whole-of-government, whole-of-nation approach to 
building the Singapore Smart Nation. To lead and facilitate 
the roll-out of systems and initiatives to the Smart Nation 
project the government has appointed the Infocomm De-
velopment Authority (IDA). 

Singapore’s Smart Nation plan builds on the pre-
vious Intelligent Nation 2015 (iN2015) Master Plan. The 
iN2015’s general goal was to establish a pervasive and 
globally competitive infocomm industry to provide a plat-

form for further innovations from both public and private 
sectors, and the result is that Singapore is well underway 
in the establishment of the infrastructural backbone to 
support the further development of big data, analytics 
resources, Internet of Things, and other transformational 
infocomm and media (ICM) technologies. Moving forward 
the results from the iN2015, executive deputy chairman 
of the Infocomm Development Authority (IDA), Steve Leo-
nard, has declared 2015 to be a “year of prototyping”1  in 
preparation for an expected major roll-out of technologies 
and tenders from 2016 and onwards. 

“The Smart Nation Programme Office 
is located under the Prime Minister’s 
office, which signals strong intent”

- Director, Infocomm & Media, EDB

For the next decade focus is shifted towards developing 
smart communities that hold innovation, integration and 
intelligence as the driving force. With the aspiration to be-
come a Smart Nation, Singapore aims to lead the world 
in the fuller use of technology to work, live and play. This 
implies the harnessing of data to improve the quality of 
people’s lives, to boost business opportunities for enter-
prises and create an anticipatory government that is bet-
ter equipped to serve and anticipate it’s citizens’ needs. 
To reach these goals the Singaporean government and all 
its agencies have dedicated themselves fully to further en-
hancing national capabilities on all aspects from talent and 
industry to infrastructure and governance. This requires 
trying out new ideas, building on them, testing them and 
from here advancing further. There is in this connection 
also a deep focus on securing the privacy of the citizens’ 
data and bolstering national security for cyber attacks.

To pave the way for the Smart Nation vision, the 
IDA will be building up innovation space within two focus 
areas – Tech Innovation and Business Innovation. 

”2015 is a year of prototyping”

- Steve Leonard, Vice chair, IDA

Building blocks of the Smart Nation
 

Tech Innovation
Increasing connectivity is a basic prerequisite for reaching 
the goals of the Smart Nation initiative, which inclu-
des the ‘E3A’ vision: “Connecting Everyone, Everything, 
Everywhere, All the time”. As an enabler for this the IDA 

1. Speech held during Smart Nation Innovations 2015
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has launched a series of innovative technologies initiati-
ves that are to form the infrastructural foundation of the 
Smart Nation. These initiatives include the Smart Nation 
Platform (SNP) and the Heterogeneous Network (HetNet). 
Opportunities for the industry to work with the IDA on the-
se initiatives are progressively released.

 
Opportunities for the industry to 
work with the IDA on these initia-
tives are progressively released

The Smart Nation Platform
The SNP revolves around establishing the building blocks 
of the Smart Nation ecosystem. The SNP constitutes a sy-
stematic premise to enable greater pervasive connectivity, 
better situational awareness through data collection, and 
efficient sharing of collected sensor data. There is a focus 
on keeping the building process of the SNP agile in order 
to refine and improve along the course of development. 

In summation, the SNP is built around three key 
areas: ‘ Connect, Collect & Comprehend’ for furthering the 
infrastructure and building a common technical architec-
ture to sustain a Smart Nation ecosystem (see illustration 
below).  

Plans for the SNP are to be rolled out in two pha-
ses; launched in late 2014, phase 1 deployment is con-

Building blocks of the smart nation 
ecosystem

Connect: Providing connectivity to sensors 

• Aims to enable and provide speedy, 
secure cost-effective and scalable na-
tionwide communication infrastructure

Collect & Comprehend: Operating system
 
• Data sharing and better situational 

awareness through better real-time 
data collected from a mesh of sensors 
nationwide

box 2

the smart nation platform

Source: Infocomm Development Authority

For IDA Collaboration 
Opportunities scan QR-code or 
visit:
 www.ida.gov.sg/Programmes-Partnership/Collabo-
ration-Opportunities
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cerned with establishing a nationwide sensor network for 
wired and wireless seamless connectivity through which 
data can be captured, shared and analysed. Work on the 
first batch of critical components for the SNP has started 
in collaboration with the tech industry, while tenders for 
upcoming projects will be released progressively. See box 
3 for a more details on SNP phase 1. 

For reaching the target of providing nationwide 
deployment, phase 2 encompasses the process through 
which the IDA will seek the industry’s expertise relevant to 
Singapore’s environment, for identification of other core 
SNP capabilities to be developed, as well as views and 
inputs on the technical design and architecture of SNP for 
large scale deployment. A co-creation approach consti-
tutes the foundation of this phase, which was kicked off 
with a series of Industry Roundtable sessions. These have 
been completed and the next step is competitive dialogu-
es covering more specific and targeted discussions with 
pre-qualified industry participants to solicit inputs and 
views that will help shape the SNP and the coming nati-
onwide deployment.

The Heterogeneous Network 
IIn support of enabling pervasive, high-speed connecti-

Business opportunities for large enterprises and start-ups with relevant experience in communications and 
sensors deployment will be available. Expected availability is end-2015

Important areas in which the industry can actively collaborate with IDA to realize the Smart Nation vision 
include: 

• Communications infrastructure, including the design and implementation of a core network, fibre 
connectivity and deployment of Aggregation Gateway (AG) Boxes for government sensor commu-
nications; 

• Secure wireless network to enhance communication capabilities for government agencies in areas 
with limited coverage for government sensor communications; 

• The deployment of common sensors across Singapore to improve sensing capabilities for enhan-
ced data-driven planning and citizen service response; 

• The development of a Smart Nation Operating System (SN-OS) to provide data pro-cessing, ana-
lytics and sharing capabilities to bolster cross-agency integration. 

Four tenders for Data Centre, IP Core, AG Boxes and Data Fusion and Sense Making AG Boxes have 
been released. IDA has awarded the Data Centre tender and will be working with its appointed Contractor, 
Singtel. 

Other tenders involving areas such as Data Exchange will progressively be released.

box 3

smart nation platform - phase 1: deployment 

vity, the IDA has launched the Heterogeneous Network 
(HetNet) initiative to enable everyone to be seamlessly 
online from the moment they leave their home until the 
moment they return. HetNet trial networks will be laun-
ched at the Jurong Lake District (JLD) (see box 4), with 
expected roll-out from Q3 2015 and targeted completion 
by the end of 2015. This initiative is strongly supported by 
the industry with key players such as Singtel, M1, Starhub 
and MyRepublic that have entered into partnerships with 
the IDA in the first phase of HetNet trials that will be explo-
ring areas such as intelligent and seamless roaming within 
and across mobile network operators, dynamic resource 
management focusing on spectrum agility and service 
agility, peak data rates, as well as consistency in quality of 
service and user experience, and load distribution among 
networks.

Business Innovation
In the area of business innovation, IDA is collaborating 
with Sentosa Development Corporation (SDC). Under 
the SDC, Sentosa Island is a living lab for testing, devel-
oping and commercialising sustainable solutions and bu-
siness processes within leisure and tourism. The aim of 

Envisioned as ‘a leading model for Singapore in 
developing a mixed-use urban district that is sustai-
nable, smart and connected’, Jurong Lake District 
constitutes one of Singapore’s primary Living Labs, 
hosting a range of trials and pilots for shaping the 
Smart Nation. 

At least 15 trials involving more than 20 partnering 
companies will be rolled out from the third quarter of 
2014, and will see over 1,000 data sensors deployed 
in three main areas: urban mobility, sustainability, 
and improving sensing and situational awareness. 
Various government agencies will also be part of the 
trials, including Jurong Town Council, Land Trans-
port Authority and National Parks Board.

One such pilot is the uClim, a web-based service 
aiming to empower planners with real-time environ-
mental information including air quality, temperature 
and relative humidity to enable monitoring, visuali-
sing and quantifying of microclimates. BioMachines 
is leading the pilot, which will be used to assess the 
potential for urban planners to use uClim as a tool 
for planning, designing, and implementing solutions 
that support the creation of comfortable outdoor 
spaces for social gatherings.

There are also plans to leverage technology to 
provide services and applications that can benefit 
Singaporeans through the IoT@Home initiative. 
IoT applications are evolving and different types of 
smart devices are being designed for use in homes, 
including wearables and home appliances. However, 
solutions as these typically work in silos thereby 
limiting the broad applicability of the device.

The IoT@Home initiative aims to address this chal-
lenge by enabling seamless interoperability between 
connected smart devices when applied in a home 
setting. It involves working with the industry to iden-
tify relevant open standards and open architecture, 
as well as developing and testing innovative IoT 
application for homes. The initiative focuses on key 
areas of applications that include wellness, active 
ageing, home-based care, and sustainable living.

Source: URA and IDA

box 4

jurong lake district - a living lab
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the IDA-SDC collaboration is to enable tech companies 
to co-innovate and develop sustainable technologies and 
solutions that address a range of real-business challenges 
within the tourism and hospitality sector. With the purpo-
se of transforming the visitor’s experience and improving 
operational efficiency the main focus areas are transporta-
tion, safety and security services, and landscaping. These 
projects will address challenges related to crowd and traf-
fic management, and automated business operations for 
waste management, energy management, data analytics 
and drones.

The ‘Big Moon Shots’ – Singapore 
wants to get ‘smarter’
Apart from the work the IDA is leading to establish the 
infrastructure and ecosystem of the Smart Nation, the 
Smart Nation Programme Office works with 6-7 vertical 
domains, where each domain drives a problem statement 
and the Smart Nation development. The top three do-
mains, are referred to as ‘big moon shots’:

• Urban Habitat
• Transport 
• Health care 

In other words, these are the sectors where the most 
economic weight will be put in upcoming years and 
where companies can identify entry points to the lucra-
tive Singaporean market. In order to meet the demands 
related to these domains and build the required compe-
tencies, Singapore has launched numerous smart city 
initiatives from strategies (e.g. the Smart Nation Platform 
and Smart Mobility 2030) to entire sustainable districts 
built from scratch (Jurong Lake District and Punggol Eco-
Town). These Living labs are a fundamental tool for devel-
oping the Smart Nation. Finally, Singapore has also made 
strides into open data by opening up for over 11,000 data 
sets from more than 60 public agencies to foster social in-
novation and deeper co-creation with citizens for research 
and apps development. Part of this initiative is also One-
Map, which is the government’s one-stop geospatial data 
sharing platform. 

OneMap
http://www.onemap.sg/index.html

Open Data Singapore 
– find the 11,000 data sets here 
http://data.gov.sg/home.aspx

urban habitat 
Related to the urban habitat is naturally the framework of 
the built environment and how this adds to the liveability 
and sustainability of the city. Singapore’s mix of populati-
on density, land and resource constraints, and climate has 
made the buildings domain a key development priority. 
Moreover, the government is aiming at a 35% energy-in-
tensity reduction by 2035. With 70% of Singapore’s ener-
gy consumption being used for cooling, green building 
is a hot topic. For example, Singapore has most recently 
emerged as test bed for innovative ventilation and air-con-
ditioning technologies that Western and Asian manufac-
turers aim to commercialise in China and the rest of the 
South East Asian region. 

Green Building Figures
 - In 2009, a national target was set to green at least 

80% of Singapore’s building stock by 2030
 - In 2012, commercial buildings were taking up about 

38% of the nation’s total electricity con-sumption
 - There was a 60% year-on-year growth of the certi-

fied green buildings from 2008 to 2013
 - In 2014, Singapore had achieved more than 

25% of the 2030 national target of greening 
80% of Singapore’s building stock

Following the encouraging results from previous versions 
that revolved around managing the energy demands of 
the built environment and formulating a national strategy 
for Singapore’s sustainable environment, Singapore’s 
Building and Construction Authority (BCA) unveiled the 
3rd Green Building Master Plan in September 2014. The 
plan is inspired by the vision of developing Singapore as 
“global leader in green buildings with special expertise in 
the tropics and sub-tropics, enabling sustainable devel-
opment and quality living”. More specifically, the master 
plan aims to accelerate the country’s green building agen-
da and proliferation of green buildings for contributing 
towards Singapore’s overall efforts to provide a quality 
living environment for its people. It is the aim that this will 
also contribute to Singapore becoming a climate-resilient 
global city that is well positioned for green growth. 

Intelligently lighting up the land 

As part of reaching the national target of greening 80% 
of Singapore’s built-up area by 2030 with more eco-fri-
endly technology, the 3rd Master Plan has earmarked 
over US$37 million in incentive schemes for the existing 
building stock and another US$ 38 million for the Green 
Buildings Innovation Cluster in support of developing and 
testing green building solutions that are custom tailored to 

the tropical and sub-tropical climates. Moreover, follow-
ing the 3rd Master Plan the Singaporean government has 
passed legislation encouraging increased use of energy 
efficient and sustainable lighting, from industrial and re-
sidential buildings to streetlights; the 1st and 2nd Green 
Building Master Plans focused heavily on promoting ener-
gy efficient space cooling, therefore focusing on sustai-
nable lighting solutions has been the next natural step. 
It is commonly acknowledged that lighting accounts for 
up to 20% of a building’s energy consumption and has a 
potential of 50% increase in energy efficiency. That being, 
in 2013 the BCA and Singapore Green Building Council 
(SGBC) signed an MoU with University of California, Da-
vis, to establish Singapore’s own applied research centre 
with demonstration and training facilities for sustainable 
lighting by 2015. 

 
 Singapore’s government has 

passed legislation encouraging 
increased use of energy efficient 
and sustainable lighting, from in-
dustrial and residential buildings 

to streetlights

From a bigger perspective, the Asian green lighting mar-
ket seems to be an early adopter of new, more energy effi-
cient solutions, and is expected to account for 45% of the 
global general lighting market by 2020. While the market 
is pretty much oversaturated on the hardware side, with 
an overload of manufacturers and suppliers of materials, 
chips, packages, lamps, fixtures etc., the number of play-
ers on software side is limited, and the market for lighting 
control systems is mushrooming at growth rates of 20% 
annually to double in size to US$2.6 billion by 2016

 

The Zero Energy Building – BCA Acade-
my is an example of successful smart 
city collaboration between government, 
universities and the private sector in 
Singapore. It is known as Singapore’s 
greenest building and it is the first of its 
kind in South East Asia – retrofitted to 
produce enough energy to sustain itself.

the zero energy building – bca academy
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 The market for lighting control 
systems is mushrooming at 

growth rates of 20% annually to 
double in size to 

US$2.6 billion by 2016

of building occupants to reduce energy consumption by 
changing their habits and operations the government is 
inviting the citizens of Singapore to become part of the 
solution rather than a part of the problem. This can be 
considered yet a reflection of the participatory governan-
ce movement the Smart Nation initiative was launched to 
achieve.

 
 The government is inviting the 
citizens of Singapore to become 

part of the solution

Green building is only now increasingly being adopted as 
a core strategic component of sustainable economic de-
velopment in Asia. To further this development Singapore 
has embarked on marketing the Green Mark to become 
the preferred rating tool in Southeast Asia, China, and 
parts of tropical Africa. It has been remarked that the Gre-
en Mark is viable candidate to directly challenge the glo-
bally adopted LEED rating tool of the U.S. Green Building 
Council, which is likewise expanding in the Asian region.

Smart housing 

Singapore has also launched a range of projects to test 
and develop solutions that will integrate smart concepts 
in Singapore’s housing stock. Public housing, under the 
Housing Development Board (HDB), accounts for more 
than 80% of Singaporeans’ homes, which signifies an 
enormous potential for truly greening up the building stock 
and making the liveability profile of Singapore even stron-
ger. Consequently, the HDB has launched the Smart HDB 
Town Framework (see box 5), which focuses on four key 
dimensions, namely Smart Planning, Smart Environment, 
Smart Estate, and Smart Living, to promote liveability, ef-
ficiency, sustainability and safety throughout its portfolio 
of estates and towns. Many of the new urban solutions 
will be test-bedded in Punggol Northshore, an upcoming 
district in Punggol Eco-town.

 
 Preserving and maintaining 

pieces of historical architecture 
is a key consideration of 

Singapore’s citizens

While there currently is a strong focus on Singapore’s 
spectacular landmark projects such as the Marina Bay 
Sands Hotel, preserving and maintaining pieces of hi-
storical architecture is a key consideration of the citizens 

Key areas for those interested in sup-
plying lighting solutions in Singapore in-
clude daylight harvesting, increased use 
of LED technology, lighting education, 
light management systems, light design 
and usage and guidelines, energy map-
ping (auditing services), control systems 
using networking technology, services 
for integrating control systems and new 
lighting technologies into building auto-
mation systems, and the development 
and test-bedding of new technologies

Singapore is greening the region
The BCA’s Green Mark Scheme is a programme that, sin-
ce its launch in 2005, has enhanced the envi-ronmental 
performance by helping to guide the design, construction 
and operation of buildings for increasing energy efficiency. 
Moreover, the BCA Green Mark scheme is not just applied 
to new and existing individual buildings, but also deployed 
to parks, supporting infrastructures, districts, rapid transit 
systems, and even occupant-centric spaces within buil-
dings such as in supermarkets, restaurants and health-
care facilities. Green Mark is built around a set of criteria 
that consists of five environmental impact categories for 
each type of building: energy efficiency, water efficiency, 
environmental protection, indoor environmental quality 
and other green features such as the adoption of clean 
innovative technologies, and is as such a rating tool that 
encourages increased energy efficiency and reduction th-
rough improvements such sun-shading exteriors (e.g. gre-
en roofs and walls), water-efficiency fittings and metering, 
apps that visualise energy flows and carbon emissions, 
and environment-friendly air conditioning and ventilati-
on systems. Depending of the final score, a building can 
be rated: Certified, Gold, Gold Plus, Platinum or Pearl. In 
2014, 125 buildings received the GoldPLUS and Platinum 
Award, a 34% increase compared to the previous year. 
With the recently added Pearl rating, active engagement 



Co-Creating the Cities of Tomorrow 
– Danish Smart City Competencies in the Singaporean Market

Co-Creating the Cities of Tomorrow 
– Danish Smart City Competencies in the Singaporean Market

2015 2015

24 25

A framework launched to better leverage on ICT solutions in energy and waste management, 
lighting and Complex Modelling Systems to plan for homes that are liveable, sustainable, green 
and efficient,  as well as ‘smart’ and people-centric. The framework signifies opportunities for 
companies that offer in-house ICT solutions – e.g. devices that monitor elderly people and are 
able to react to sudden events have been already tested, but related possibilities seem endless. 
With this framework the HDB also seeks novel IoT standards, which would open up opportu-
nities for new players, as displayed by the already implemented Home Energy Management 
System.

Although clear initiatives and solutions have already been implemented, companies should see 
the test-beds and constantly evolving infrastructures as gateways to ever more innovative solu-
tions and systems, and thereby market opportunities.

box 5

the smart hdb town framework

of Singapore. These buildings are a strong anchor in 
Singaporean national identity and there is an increasing 
focus on preserving buildings of architectural significance 
or buildings that are representative of their time in a gre-
ener and more sustainable manner. 

Singapore is the place to be in terms 
of green walls and natural ventilation 
solutions. It is very interesting what is 
going on out there”

- Oanh Nyugen Henriksen, 
3XN Architects

As Singapore becomes an even more built-up city, the 
continuous planning for lush landscaped spaces be-
comes crucial to provide relief from high-density urban 
living. Given land constraints, Skyrise Greenery is there-
fore deeply encouraged and promoted as a core com-
ponent of sustainable urban development and increased 
urban greening. It is a term that covers both rooftop and 
vertical greenery. In conjunction with other current green 
building developments, Singapore is today recognised as 
a frontrunner within green walls and rooftops as well as 
within natural ventilation in high rises.  

Heavily backed by government policies and incen-
tive schemes that encourage the use of energy efficiency 
technologies and adoption of innovative architectural de-
sign, Singapore has emerged as a model of green building 
in Asia and can presence in this market can pave the way 
to the growing markets of the region.

Entering the Singaporean market
Any foreign product or supplier that wishes to enter 
Singapore’s building and construction sector requires of-
ficial green certification. Singapore Green Building Coun-
cil (SGBC) and the Singapore Environment Council (SEC) 
are the two green product certification bodies approved 
in Singapore.

Officially launched in 2009, the Singapore Green 
Building Council presents itself as “the only non-profit 
organisation with a concerted private-public sector part-
nership to achieve a world-class and sustainable built-en-
vironment in Singapore”. The organisation presents a list 
of product categories for which it can provide a green 
certification under the Singapore Green Building Product 
(SGBP) certification scheme (See figure).

The Singapore Environment Council (SEC) is a 
non-governmental organisation whose declared purpose 
is to “influence thinking on sustainability issues and co-
ordinate environmental efforts in Singapore”. The SEC 
administrates the Singapore Green Labelling Scheme 
(SGLS), which is the region’s most established eco-label-
ling scheme. Furthermore, the BCA provides vast infor-
mation on a number of topics including existing buildings 
retrofitting, the conception of new green buildings and the 
use of photovoltaic panels on buildings to name a few1. 

While the policies and technical as well as archite-
ctural characteristics of Singapore’s building stock are key 
components of Singapore’s ability to ensure increased 
liveability, sustainability and growth of the nation, there is 
also a strong focus on greening the cityscape. This offers 
yet a range of market opportunities for solutions that can 
enhance Singapore’s urban habitat.

2. For more information please visit: www.bca.gov.sg and www.greenmark.sg

Singapore: reconnecting urban dwellers 
with nature

From the very beginning, a key principle leading Singapo-
re’s development was to build a beautiful and liveable 
country in order to attract people, skills and the much-ne-
eded foreign investment required to catapult the nation’s 
development from third to first world country. The strategy 
was and still is close integration of the natural environ-
ment with urban development, and as such Singapore 
has had a focus on creating a liveable city before the term 
was even coined, giving it a competitive advantage over 
other cities in Asia. Building on decades of planning and 
greening the cityscape, and cultivating a rich biodiversity 
to conserve its natural heritage, Singapore is known as 
the ‘Garden City’. Led by the government agency Natio-
nal Parks (NParks) Singapore’s greening efforts are today 
guided by the ‘City in a Garden’ vision, which focuses on 
six key areas:

1. Engaging and inspiring communities to co-create a 
greener Singapore

2. Enhancing skills and opportunities of the lands-
cape and horticulture industry

3. Enriching biodiversity in the urban environment
4. Establishing world-class gardens
5. Optimising urban space for greenery and recreation

6. Rejuvenating urban parks and enliven streetscape

Ensuring liveability for its citizens is still a key concern for 
the Singaporean government, whose focus is increasingly 
on fostering social cohesion and public involvement th-
rough holistic urban planning. There are plans to create 
more urban spaces that support an active and engaged 
community, but which can also fulfil some of the ne-
eds and challenges related to Singapore’s sustainability 
agenda. A prime example of this is the development of 
the spectacular Gardens by the Bay in Marina Bay, which 
has become one of Singapore’s most popular attractions 
embedded with environmentally sustainable functions. 
As remarked this project is at the pinnacle of holistic and 
sustainable urban development in Singapore, but there is 
also a strong focus on bringing this kind of thinking into 
the framework of Singaporeans’ everyday life, which is for 
example reflected in the HDB Greenprint initiative (see box 
6)

Source: sgbc.sg 
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The Rail Corridor is a 24km rail that stretches 
from the north to the south of Singapore.  
The Rail Corridor which was formerly known 
as the Keretapi Tanah Melayu (KTM) Railway 
Line was first established in 1903. However 
since July 1st  2014 the railway is no longer 
in use, uniquely left to become a green cor-
ridor.  The railway crosses through Singapo-
re’s urban and rural landscapes, providing 
residents with a sanctuary from metropolitan 
living.  The Urban Redevelopment Authority 
of Singapore is open to local and interna-
tional architectural and landscape firms, to 
aid in developing the railway. In time it is the 
hope that the Rail Corridor will become a hub 
for community development. locks of the 
smart nation ecosystem.

box 7

current urban development project – the rail 
corridor 

With the aim of bringing sustainable living 
into the existing HDB estates, the HDB 
Greenprint is a comprehensive and integra-
ted framework of goals and strategies to 
guide greener HDB town development and 
create sustainable homes. In the Greenprint 
framework, HDB is extending the concept 
of green and sustainable lifestyles beyond 
Punggol, so as to build Green Neighbour-
hoods, Green Flats and Green Communities. 
Apart from initiatives related to waste, water 
and energy core activites are related to:

• Green Commuting
• Landscape and Greenery 
• Community Engagement 

HDB will pilot the Greenprint at Yuhua estate 
in Jurong. Thirty-eight blocks of flats in Yu-
hua will be the first to be transformed into a 
“Green Neighbourhood”.  The findings from 
this pilot project will be used to refine the 
Greenprint model, before it is rolled out to 
other HDB towns.

box 6

hdb greenprint

transport 
Currently there are approximately one million cars on the 
road in Singapore, but with limited land space it is not 
possible to increase either number of vehicles or stret-
ches of road, which already assume 12% of total land 
use. However, the number of urban kilometres travelled is 
expected to triple by 2050. For these reasons and others, 
gearing Singapore’s transportation system to remain 
smooth and agile under the pressure of increased urban 
density is a key priority in Singapore, and it is inevitable 
that the some of the basic characteristics of the nation’s 
transport system have to change with its environment to 
meet the demand. The Land Transport Authority (LTA) is 
the key governmental institution responsible for planning, 
operating and maintaining Singapore’s land transport in-
frastructure and systems, and here the key priority is to 
encourage public transportation as well as any other gre-
en or more efficient means for commuting.

In 2008, the LTA released the first Land Transport 
Master Plan, which was reviewed and updated in 2013 to 
set the strategic direction for meeting the travel needs of 
Singapore up until 2030. Having taken into consideration 
that the process of building and planning the transport 
system for the future must also include balancing livea-
bility and sustainability issues with capacity build-up, the 
2013 Master Plan will continue to work for the ‘Peop-
le-centred Land Transport System’ vision formulated the 
first time round, with a special focus on ‘Enhancing Your 
Travel Experience’. To this end the LTA has, via extensive 
commuter surveys, identified three key aspects of travel 
to address:

1. More connections
2. Better service – no matter the mode of transport
3. Liveable and inclusive community – safe and con-

venient public transport for all needs

“Transportation should be available, 
timely, comfortable, affordable and 
convenient. That is the main driver”

- IT Planning, LTA 

The key target is ambitious aiming at 75% public trans-
portation by 2030, the tag line being to make public trans-
port the preferred mode and reducing reliance on private 
transport. 

National cycling plan

With the aim of gearing the land transport system to en-
hance the liveability of the nation’s environ-ment, Singapo-

re launched the National Cycling Plan in 2013. The plan is 
the result of the collaborative efforts of no less than six 
governmental agencies. A main goal of the National Cy-
cling Plan is to establish 700 km of bike paths by 2030, 
and the strategies of the plan include:

• Building an integrated, comprehensive cycling 
path network  

• Enhancing connectivity and convenience of the 
cycling network

• Developing a safe cycling culture through educati-
on and programmes

Based on the joint collaborative forces of 
the LTA and the URA, the town of Ang Mo 
Kio will from 2018 serve as testing grounds 
for establishing a new generation of walking 
and cycling infrastructure in Singapore for 
promoting walkability and bikeability in the 
country. The pilot is the first step towards 
Singapore becoming a “Car-Lite” nation, a 
key vision of the 2015 Sustainable Blueprint, 
and the results of the pilot will guide the 
decision-making in regards to selecting the 
next towns for implementation. The prelimi-
nary plans for the pilot project include 16-km 
walking and cycling network, and stron-
ger cohesion between walking, biking and 
public transportation e.g. with the planned 
2.6-km corridor that will provide seamless 
connection between commuters’ homes and 
Bishan-Ang Mo Kio Park and Yio Chu Kang 
MRT stations.

box 8

ang mo kio: a walking and cycling town

Prime Minister Lee Hsien Loong has highlighted Copenha-
gen and Danish biking competencies as a major inspiration 
for creating a bike-friendly city1  and Danish experiences 
and competencies have been a key resource behind the 
plans for the Ang Mo Kio pilot project. Danish Gehl Archi-
tects, specialised in people-centric urban design and stra-
tegic planning, conducted the ‘Bikeshop’ workshop as part 
of the joint research project between Singapore’s Centre 
for Liveable Cities (CLC) and Urban Land Institute (ULI) for 

3.Prime Minister Lee Hsien Loong’s Speech at Clean & Green Singapore 2015 Launch 
on 8 November 2014
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formulating strategies for promoting active mobility. The 
workshop involved a wide range of stakeholders, in all 55 
participants from government agencies, the private sec-
tor, universities and other interest groups2.

In July 2014, the LTA issued a Request for Informa-
tion (RFI) for the provision, operation and mainte-nance of 
a public bicycle sharing system. The RFI exercise is plan-
ned to be concluded by Q4 2014, and the LTA will use the 
information to craft a tender for the bike-share pilot that is 
expected launched by end-2015.

Smart mobility 2030

Intelligent traffic systems (ITS) have a major role to play 
in this transformation towards smarter urban mobility and 
Singapore has already deployed many awarded intelligent 
solutions, both enabling (mobile applications, traffic flow 
management etc.) and coercive (taxing congestion areas, 
vehicle quotas). Although challenges exist, Singapore has 
successfully and continuously developed the infrastructu-
re and implementation of different intelligent transport sy-
stems, and the LTA is consistently awarded for innovative 
approaches to marketing and communication as well as 
for state-of-the-art technologies and practices. For these 
reasons, Singapore is regarded as one of the least conge-
sted major cities in the world.

There are four focal areas in which the deployment 
of ITS is aimed at providing improvement to the transport 
infrastructure and where new business opportunities lie: 

• Informative - one of the central topics is further 
and more efficient data gathering to better inform 
the users. Among others, this involves opportu-
nities for companies to offer new transport data 
collection and GNSS technologies, dynamic big 
data processing, and issues regarding security and 
privacy.

• Interactive – Singapore places focus on the fact 
that more and more devices are interconnected, 
which gives new possibilities, e.g. intelligent (bus) 
fleet management, smart junction management, 
crowdsourcing, enhanced integration between 
public transport and road operations.

• Assistive – refers to the more interconnected 
vehicles and infrastructures. Advanced vehic-
le-to-vehicle (V2V) and vehicle-to-infrastructure 
(V2I) communication technologies should provide 
safety at junctions by alarming drivers, but also 
turning vehicles into moving sensors as they are 
connected to the ITS ecosystem via GNSS-enab-
led devices.

2. Gehl Architects – Gehl Blog

 Prime Minister Lee Hsien Loong 
has high-lighted Copenhagen as 
a key inspiration for creating a 

bike-friendly city

• Sustainability – Singapore continuously places 
more effort to be more sustainable, offering a test 
bed for sustainable ITS solutions with alternative 
energy sources and greener transport modes.

Although Singapore is already ahead of the curve in ITS 
development, especially on the tech side, the LTA con-
tinues to maintain an open-minded and innovative pro-
blem-solving approach that warmly welcomes new soluti-
ons and further collaborations in the ITS sector.

For the next 15 years, Singapore has outli-
ned its overall ITS vision, key strategies and 
focal areas in the programme “Smart Mobility 
2030“. The key strategies are to:

• Implement innovative and sustainable 
smart Imobility solutions

• Develop and adopt ITS standards
• Establish close partnerships and 

co-creation.

box 9

smart mobility 2030

LTA Tender
To keep updated on LTA Tender 
Information, please visit: 
http://www.lta.gov.sg/apps/tender/?pgno=4
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The Singaporean Health 
Agenda
Health is one of the big moon shots identified by the 
Singaporean government and one of the key underlying 
reasons for launching the transformation of Singapore into 
a Smart Nation. The increase of the ageing population and 
a growing prevalence of chronic diseases will put pressure 
on Singapore’s health-related costs and infrastructure. 
There is also a strong focus on enabling preventive and 
out-of-hospital care, and reducing the average length of 
stay in hospitals. The iN2015 Healthcare and Biomedical 
Master Plan has been formulated with the goal to accele-
rate sectoral transformation through an infocomm-enab-
led personalised healthcare delivery system to achieve 
high quality clinical care, service excellence, cost-effecti-
veness and strong clinical research. 

 
There is a strong focus on 
enabling preventive and 
out-of-hospital care, and 

reducing the average length of 
stay in hospitals

There is currently a 90% daily bed occupancy rate in pub-
lic hospitals and although 11,000 beds are to be added by 
2020, this alone will not relieve the strain on the healthcare 
system. Another concrete issue is related to the admini-
stration of medicine, where 50% of patients prescribed 
either take the wrong medicine, the wrong dosage or for-
get about their pills altogether. One way in which Singapo-
re is tackling these issues is by focusing intently on the 
opportunities presented by medical technology innovati-
ons and applications, including telemedicine for which the 
Ministry of Health launched national guidelines in January 
2015. Currently, several public hospitals are trialling a te-
lehealth rehabilitation system that allows patients to carry 
out therapy sessions in the comfort of their homes facili-
tated by wireless data transmission sensors that feed di-
rectly to the therapist. In addition, IT solutions to improve 
efficiency and logistics in hospitals are being tested and 
implemented. 

On a general level, the IDA aims to achieve the fol-
lowing outcomes through the adoption of infocomm in the 
healthcare sector:

• A common information network and data stan-
dards that enable integration and coordination 
of care such that patients are treated at the 

most appropriate point of care;
• Linkages to outsourced clinical services or 

clinical decision support systems to reduce 
duplicate tests, costs and medical errors;

• Allowing individuals greater ease to access 
health information to manage their own health;

• Linkages between biomedical and healthca-
re to facilitate translation of new biomedical 
discoveries into novel healthcare applications 
and treatments.

 
 Nearly US$4 billion of govern-

ment funding has been invested 
in this sector so far, and since 

2011 VC funding within healthca-
re has increased fivefold

Hosting a vibrant innovation ecosystem with access to 
superior engineering, pharmaceutical and electronics ta-
lent and which is backed by vast investment funds and 
strong governmental support, Singapore is Asia’s leading 
medtech hub. It is home to the regional headquarters of 
all of the global top 10 medical technology companies 
and more than 30 medtech manufacturers with regional 
and global commercial-scale production facilities. Heavy 
investments are made to become Asia’s innovation ca-
pital, and the Singaporean government has so far inve-
sted nearly US$4 billion in building up industrial, human 
and intellectual capital in this area. R&D in the biomedical 
sciences remains a priority in Singapore’s long-term stra-
tegy to boost its economic competitiveness and achieve 
sustained growth. The government seeks to develop the 
sector even further and is fully committed to establishing 
Singapore’s position as a leading international biomedical 
sciences cluster – the ‘Biopolis of Asia’. With the region’s 
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healthcare needs yet to be fully met, the underlying intent 
is to help countries in the region to leapfrog their limited 
healthcare infrastructure through healthcare innovation 
from Singapore, and medical technology companies can 
look forward to more growth opportunities to enhance 
their economic presence. It is worth noting that health 
IPO1  exits are on an increasingly consistent basis out-
performing sectors such as water and energy, and that 
venture capitalist funding within healthcare has increased 
fivefold since 2011.

 
 Singapore aims to leapfrog the 
limited healthcare infrastructu-

res of the region’s countries with 
healthcare innovation from the 

home market

Singapore provides an ideal base for companies to devel-
op new technologies and product innovations, test-bed 
new solutions and systems for the regional and global 
market, as well as to nurture the growth of R&D and com-
mercialisation activities. More than US$ 50 million have 
been committed under the Sector Specific Accelerator 
(SSA) Programme to encourage the formation and grow-
th of start-ups in medical technology in Singapore. The 
four appointed accelerators, Clearbridge BSA, Singapo-
re Medtech Accelerator, Zicom MedTacc and Medtech 
Alliance will identify and invest in high-potential medical 
technology start-ups to bring their ideas to the market as 
well as help these start-ups create a successful business. 
Bio*One Capital is another example of a dedicated fund 
manager for Biomedical Sciences. Bio*One Capital be-
longs to EDBI, the corporate investment arm of EDB, and 
invests in innovative healthcare IT, services, devices and 
therapeutics companies; and has played an instrumental 
role in growing Singapore’s biomedical sciences industry 
over the past decade. With more than 40 portfolio compa-
nies globally, Bio*One Capital continues to back innovati-
ve fast-growing companies that target significant market 
opportunities with a clear exit strategy.

Moving to meet the increased requirements of a 
growing aging population, Singapore is prepared to invest 
more than US$ 370 million on a range of services for the 
elderly, while 10 nursing homes, 21 Senior Centres, and 
45 Senior Activity Centres will be constructed. However, 
these investments in infrastructure are not occurring in the 
same high pace as the demographic changes. There is 
also an issue of a lack of workforce in the industry, which 
adds to the sense of urgency related to this development.

The Singaporean government supports a range 

1. Initial Public Offerings

of projects and initiatives that will push the development 
forward and the IDA will collaborate with key public and 
private healthcare institutions, i.e. National Healthcare 
Group (NHG), Parkway Hospitals, Raffles Medical Group 
(RMG) and SingHealth, to accelerate the development of 
innovative healthcare solutions and products through a 
Healthcare Call-for-Collaboration (CFC). 

Other IDA-initiated CFCs include: 

• To Develop New Models of Distance Care for the 
Ederly (2015); 

• Improving Healthcare Quality and Efficiency Th-
rough An Innovative Use of IT (2007)

 
In the fall of 2014, the govern-

ment programme, SPRING 
Singapore, released US$ 46 
million into the Singapore’s 

medtech startups. 

Tender & Calls
Keep updated on tenders and 
calls: http://www.ida.gov.sg/Programmes-Part-

nership/Sectors/Healthcare



Other opportunities in 
Singapore
While the ‘big moon shots’ have a heavy priority on the 
current agenda, Singapore also has a prioritised, long-term 
focus on its energy and water sectors. 
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Towards a solar Singapore
A decade ago Singapore had no energy production of its 
own, and almost all energy is still imported. Moreover, 
consumption has increased by one-third in the past deca-
de - a development that is not about to stop and a further 
30% increase is expected by 2050. While almost 90% of 
the primary energy consumption comes from natural gas 
and petroleum, renewable energy accounts for only 1% of 
Singapore’s consumption, but has a potential of 10% by 
2020. For a range of geographical and locational factors, 
solar energy is deemed the most viable solution for increa-
sing the use of renewable energy in Singapore, thereby 
making it ‘big’ on everyone’s agenda. Boosting this sector 
is a national priority in terms of innovation, public recogni-
tion and return on investment. 

Singapore has awarded innovation within solar 
energy since 2009, the latest winners being the 707kWp 
system at the Singapore Sports Hub and the largest ro-
oftop installation on Sheng Siong Supermarket headquar-
ters. Moreover, a new floating solar power system is plan-
ned in Tengeh Water Reservoir. International companies 
on the Singaporean market include REC - with its unique 
PID-free solar panels on a membrane roof, and Sika AG – 
construction industry, which focuses on roofing products 
and systems.

Constant solar energy research is conducted by 
SERIS, Singapore’s national institute for applied solar 
energy research. Main research areas include: novel PV 
concepts, silicon materials and cells, PV modules, solar 
energy systems, and solar and energy efficient buildings. 
Moreover, National Solarisation Centre was especially 
created to tackle the country’s challenges related to lack 
of awareness among audiences, limited system integrati-
on capabilities and the fluctuating output to the national 
grid. Finally, due to its strategic location and strong tech-
nical competencies, Singapore is considered as a solar 
hub in the Asia region, despite its limited land.

Singapore aims to become a zero-waste nation
Connected to the energy agenda is amount of waste dis-
posed in Singapore, which has increased sixfold over the 
past 40 years. This is a serious issue that is related the 
nation’s limited land resources, which already in 35-45 
years time will not be able to sustain landfills large enough 
to meet waste management needs. Therefore Singapo-
re aims to become a zero-waste nation, and there is an 
increased focus on acquiring technologies and solutions 
for converting waste to energy. Danish supplier of techno-
logies and equipment for transforming waste to energy, 
Babcock & Wilcox Vølund, have in fact already played a 
prominent role in the establishment of a new state-of-the-
art waste-to-energy plant located in Sakra, Jurong Island, 
which is now under construction and expected to be 
completed in early 2016. The facility will be the largest of 
SembCorps W-t-E projects in Singapore.  

 Singapore aims to become a 
zero-waste nation, and there is 
an increased focus on acquiring 
tech-nologies and solutions for 

converting waste to energy

Energy

Water is challenging for all waterfront cities and increa-
singly so in the context of climate adaptation. Water 
management has to be considered from many aspects, 
including clean water supply for citizens and protecting 
the cities from flooding. Due to land constraints, abundant 
rainfall and low-lying land, water was a huge challenge 
for Singapore in its early years, when the nation struggled 
with drought, flooding and water pollution. For these rea-
sons, sustainable water management and water supply is 
of highest political priority in Singapore, and the country 
has successfully turned a fundamental weakness into one 
of its core strengths through careful strategic planning and 
investments that have paved the way for integrated, effe-
ctive and cost-efficient solutions to the city-state’s water 
challenges. 

Leading water management nation
Singapore is known worldwide for its urban water mana-
gement, and is one of the few countries in the world to 
manage storm water on a large scale for its water supply. 
There is a network of drains, canals, rivers, stormwater 
collection ponds and reservoirs to collect rainwater before 
it is treated for drinking water supply.

Singapore is one of the top performing countries 
when it comes to water collection and wastewater treat-
ment, the water catchment area is two-thirds of Singapo-
re’s land surface. The water can be consumed directly 
from the tap as it fulfils the World Health Organization’s 
drinking water guidelines and its loss of 4.5 % is one of 
the lowest in the world. 

Singapore has an integrated water management 
system comprising Four National Taps:

• Rain water from local catchments areas
• Imported water from Malaysia
• Reclaimed water (NEWater)
• Desalinated water

Singapore’s overall water management strategy is cove-

red by the Source-Pathway-Receptor approach. The stra-
tegy deals with water from the origin of the storm water 
(Rain Garden, Porous Pavement, Retention Pond, Deten-
tion Tanks, Green roofs), routing (different canals for diver-
sion and centralization) and with keeping water away from 
affecting infrastructure through different measures (e.g. 
flood barriers for buildings).

Vegetated swales, cleansing biotopes, 
sedmentation basins, wetland swamp 
forest, bioretention swales, rain gardens, 
natural eco-filtration, reed beds, wetland 
filtering systems, infiltration trenches, 
integrated subsoil drainage, rainwater 
harvesting system, porous pavement, re-
tention pond, detention tanks or numerous 
green roofs.

box 10

examples of main solutions implemented in 
smart water management in singapore:

Water

Singaporean water challenges
Low access to alternative energy sources to filter water, 
small land area and February 2014 being the driest month 
of the country in almost 150 years, are only some of the 
challenges that determined Singapore to innovate in wa-
ter management. The water management and drainage of 
storm water is handled by the Public Utilities Board (PUB), 
an authority under the Ministry of Environment and Water 
Resources.
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The Public Utilities Board in Singapore manages flood 
risks in the following ways:

• Providing adequate drainage ahead of new devel-
opments

• Implementing flood protection measures by sti-
pulating requirements such as minimum platform 
levels and crest levels in the Code of Practice on 
Surface Water Drainage

• Improving drainage areas by widening or deepe-
ning drains, and or by raising low-lying roads 

According to PUB, household water consumption has 
lowered over the years. From June 2015 it will be manda-
tory for non-domestic users to submit a Water Efficiency 
Management Plan. This means opportunities for partners-
hips regarding educational programs, IT infrastructure 
and data management. Furthermore, the government also 
aims to lower the domestic water consumption from 150.4 
litres per person per day to 147 litres by 2030 by engaging 
and education the Singaporean population.

 There are opportunities for part-
nerships regarding educational 
programs, IT infrastructure and 
data management in the field of 
household water consumption

Future plans in Singapore - Storm water 
and blue/green infrastructure
In terms of storm water management, PUB and SPRING 
have launched a second grant call for SMEs to come up 
with new and innovative water technologies in all the areas 
of water management. Moreover, the construction of the 
Stamford Detention Tank and Stamford Diversion Canal is 
ongoing until 2017. 

 Over 100 potential locations 
have been identified for the im-
plementation of the ABC Waters 

Programme by 2030

Yet, a great challenge for Singapore is to engage the ci-
tizens in the water effort, promoting a greater sense of 
co-ownership of the challenges and higher appreciation of 
the nation’s water resources among the public. For these 
reasons the PUB has embarked on a new path to urban 
water management that takes point of departure in the 
3P (People, Public, Private) approach. Led by the Active, 
Beautiful, Clean Waters (ABC Waters) Programme, inno-
vative and environment-friendly solutions have been im-
plemented to cope with water challenges in a manner that 
focuses more on the softer aspects such as community 
involvement and increasing the liveability factor of the city. 
The effort is aimed at ‘transforming Singapore’s reservoirs 
and water bodies into beautiful and clean streams, rivers 
and lakes, creating a vibrant City of Gardens and Water’ 
and bringing people closer to water to foster a sense of 
co-ownership and placing greater value of this resource 
for the people of Singapore. Over 100 potential locations 

Key areas for those interested in supply-
ing water solutions in Singapore include 
int$ernal drainage system, structure within 
or adjacent to a drain/drainage reserve, 
natural hydrological features, environmen-
tal friendly and sustainable design, flood 
control, setting performance targets in 
accordance to ABC Water Management 
requirements, erosion and sedimentation 
control, and mosquito control.

box 11

key areas

Future plans in Singapore – water supply
While climate change threatens the access to clean wa-
ter worldwide, Singapore’s water demand is expected 
to double by 2060, from the current level of 400 million 
gallons a day. This sets the premises for the nation’s am-
bitious plans. Short term projects include The Deep Tun-
nel Sewerage System (DTSS), NEWater plant at Changi, 
which will increase the capacity by 50 million gallons per 
day by 2016, a third desalination plant at Tuas, which 
will add 30 million gallons per day, besides many smaller 
storm water management improvements. 

 
“To safeguard ourselves against chan-
ging weather patterns and support our 
growing water needs, we will continue 
to invest in our water infrastructure 
ahead of demand” 

- Deputy Prime Minister Teo Chee Hean 
on World Water Day celebrations, 21 

Mar 2015.

have been identified for the implementation of the ABC 
Waters Programme by 2030. So far, over 20 projects have 
been completed island-wide, and more will be rolled out 
up to 2017.

Case studies of projects successfully 
combining ABC Waters with community 
spaces and climate change adaptati-
on techniques, but also other featured 
innovations:

• Kallang River at Bishan-Ang Mo 
Kio Park – transforming a concrete 
canal into a natural river landscape. 
Besides the impactful design for the 
citizens, the park has key design 
features such as: soil bioengine-
ering techniques, cleansing biotope, 
green roofs and vegetated swales 
to facilitate infiltration, detention 
and cleaning of stormwater runoff

• ABC Waters at Sungei Ulu Pan-
dam – outdoor class environment 
for students of various colleges and 
universities to become accountable 
for water management and to be 
driven towards research in the area.

box 12

case studies

Keep updated on tenders 
http://www.pub.gov.sg/tenders/Pages/TendersHo-

me.aspx
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 Engaging the public and creating a sense of co-owners-
hip over the challenges the country faces constitute the 
main challenges for Singapore. This is also a key compo-
nent in the conceptual framework of Smart City, which is 
ultimately about exploiting ICT for transforming surpluses 
into resources, enhancing integration and multi-functio-
nality of solutions, and improving mobility and connec-
tedness to create better lives and a greener planet. Yet 
this is all contingent on participatory governance based 
on whole-of-society collaboration and open innovation. In 
Singapore, there has been a long trajectory of the govern-
ment handling national issues and developmental challen-
ges in an overly top-down manner. It has humorously been 
remarked that in a way this has caused the citizens of 
Singapore to be a little ‘spoilt’. The Singaporean govern-
ment and authorities are very much tuned in on the hurd-
le this implies for realising the Smart Nation vision, and 
there is now a strong focus on change management for 
changing the mind-set of citizens and businesses alike for 
aligning these stakeholders with the Smart Nation agen-
da: “When it comes to the smart nation it is actually about 
managing behaviours and not so much about managing 
technology. It is using technology to manage behaviour, 
and that is our challenge. It’s about co-owning the pro-
blem”, re-marks Group Director, Innovation and Infocomm 
Technology, LTA.
 

 “The big moon shots can only be achie-
ved through integration and integrated 
management”

-  Assistant Head, EDB.

As part of the solution the Singaporean government has 
established the Design Thinking Unit under the Prime 
Minister’s Public Service Division established. The aim 
of this unit is to involve users in redesigning policies and 
services, and social and public innovation is high on the 
agenda.

“The best solution may not always be 
the newest technology. We need to get 
into the process of solutionising that 
takes point of departure in the context 
of the market”

- Centre Director, Europe, EDB

Liveability is one of the strongest common denominators 

between the Danish and Singaporean smart city efforts, 
as in both cases liveability is not just a means to an end, 
it is an end in itself. However, the ways in which smart 
city solutions are deployed to ensure this are radically 
different; in Singapore, the development of the smart city 
approach is mainly top-down, commencing from a tech 
point of view, moving to policy to increasingly focusing on 
the people. In Denmark, the approach is more bottom-up, 
characterised by a societal-need-driven model often in-
volving triple helix collaboration. That being, addressing 
climate changes through holistic urban planning and citi-
zen involvement are the key driving factors in the develop-
ment of Danish smart city solutions.

“We really believe that the Danish de-
sign thinking can add value to Singapo-
re - The softer part, the policy part”

- Assistant Head, EDB

co-creating the cities of tomorrow : 
the danish and singaporean smart city link
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‘Smart’ Denmark from 
the bottom-up
There is no single definition of the Smart City, as it is a 
concept and an approach that is in constant development, 
which leaves the term open for interpretation depending 
on the underlying purposes for cities, governments and 
other stakeholders for pursuing a smart city approach to 
solving urban challenges. For this reason this report lends 
from the work of the former Copenhagen Cleantech Clu-
ster (CCC, now CLEAN) their definition of the concept, as 
it is arguably the Danish approach to Smart City develop-
ment that has served as the foundation for CCC’s defini-
tion, and which can thereby be viewed as a reflection of 
where key Danish Smart City strong suits reside. Accor-
ding to CCC, “the Smart City can be defined as a city, 
which systematically makes use of ICT to turn its surplus 
into resources, promote integrated and multi-functional 
solutions, and improve its level of mobility and connec-
tedness. It does all this through participatory governance 
based on collabo-ration and open source knowledge”1 .

A societal-need-driven model 
that draws on triple helix collabo-
ration between the government, 

businesses and universities 
characterises the Danish pro-

blem-solving approach

 
Denmark has a long tradition for holistic and inclusive 
environmental and urban development planning and po-
licy-making that involves a broad spectrum of key sta-
keholders, which is one of the most prominent reasons 
why Denmark is a smart society. A societal-need-driven 
model that draws on triple helix collaboration between the 
government, businesses and universities characterises 
the Danish problem-solving approach. Collaboration with 
all the relevant stakeholders is something inherent to Da-
nish culture, fostering innovation and a holistic view of the 
urban development being „smart“ in 6 dimensions:

• Smart economy High productivity, entrepreneu-
rship and ability to transform

• Smart mobility Strong ICT infrastructure and sus-
tainable transport systems

• Smart environment Sustainable resource ma-
nagement, pollution prevention, environmental 
protection

1. Copenhagen Cleantech Cluster, Danish Smart Cities: Sustainable Living in an Urban 
World (2013)

• Smart people Diversity, creativity and participati-
on in public life

• Smart living Cultural facilities, housing quality, 
health and safety issues

• Smart governance Political strategies and per-
spectives, transparency and community participa-
tion in decision making

Defining hardcore smart city gaps and business opportu-
nities for Danish companies in the Singaporean market is 
challenging, partly because of the Singapore’s technolo-
gical strength. Singapore is light years ahead of not only 
Denmark, but in many instances also the rest of the world. 
Yet, this is not to say that Denmark does not have anything 
to offer, as the smart city arguably hinges on how solutions 
are developed and integrated with and within the context 
of creating a sustainable and liveable urban environment 
for the citizens. This is again tied to the value chain behind 
the solutions, and this is where Denmark can contribute 
with a unique value proposition: Denmark is widely re-
cognised for the virtues of its holistic, societal-need-dri-
ven approach to solving urban challenges, often involving 
triple helix-collaborations, to policy-making and national 
development. One of Denmark’s key strengths is the abi-
lity to ensure citizen involvement from the initiation to the 
roll-out of almost any given project, and important initi-
atives to promote the social innovation agenda among 
policy-makers on all levels have been set in motion over 
recent years. This thinking disseminates down to the most 
prominent Danish smart city solutions, as these, devel-
oped under Danish conditions and for the Danish market, 
are ultimately concerned with the end-user. And this is 
where the true value of the smart city can be harvested – 
harnessing technology to co-create data with the people 
for whom life should become easier, healthier and based 
on sustainable growth.

For such reasons Denmark, and especially Copen-
hagen, like Singapore, has become a leading test bed 
for smart city solutions attracting companies and dele-
gations from around the world.  The feasibility of which is 
strongly supported by the Danish government’s focus on 
developing a digital infrastructure from early 2000s - the 
backbone of any smart city.
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CLEAN has since 2011 worked with an inno-
vation model, that combines public procure-
ment activities and triple helix collaborations. 
The CLEAN innovation model facilitates large 
radical changes in the cleantech area, by using 
a 3-step model. 

First, a complex challenge with a global 
growth potential is identified and experts e.g. 
universities and other are invited to provide 
useful analysis and insights to the challenge. 
It is important that a public sector operator is 
interested to buy a potential solution to the 
challenge. 

Second, an innovative procurement process 
is initiated and involves a dialogue process, 
where consortia of companies, universities etc. 
are competing to develop the best solution in 
dialogue with the public sector. 
Third, the winning consortia is invited to devel-
op the winning idea.     

A prime example of CLEAN’s innovation model 
put into practice is the establishment and de-
velopment of the ‘Big Data Digital Infrastruc-
ture Platform’ in the City of Copenhagen (see 
box 15 about Copenhagen Solutions Lab). 

box 13

innovative public procurement and the clean 
innovation model 

Ty Stange, copenhagenmediacenter.com

Digitalised Denmark 
– privacy by design
Denmark is a highly digitalised environment and e-govern-
ment and the digitisation of citizens has been a top priority 
in Denmark for over a decade with the adoption of the first 
national e-government strategy in 2005. Focus has been 
on the development of digital solutions to ensure closer 
public collaboration, optimising and modernising ser-
vices such as schools, health and elder care, and heavy 
investments in welfare technology have been made, and 
in 2013, Denmark ranked 1st on the UN’s International ICT 
Development Index (IDI), which measures ICT performan-
ce of 166 nations, while ranking 8th on the World Econo-
mic Forum’s annual Network Readiness Index. The Danish 
public sector is world leader in the adoption of IT and new 
technologies, and Denmark has strong competencies in 
handling, utilising and releasing public data without com-
promising the privacy of its citizens. The most recent eG-
overnment Strategy 2016-2020 has an increased focus on 
utilising public digitisation to support business growth and 
themes for the strategy include data protection, IT infra-
structure solutions, data sharing and digital welfare.

 The Danish public sector is 
world leader in the adoption of IT 
and new technologies, and Den-
mark has strong competencies in 
handling, utilising and releasing 
public data without compromi-
sing the privacy of its citizens

Denmark is renowned for its skills in quality, high-level data registration, as well as advancements in stan-
dardisation and open-data initiatives such as CITS, Open Data Aarhus and Open Data Copenhagen to name 
a few. The country is investing heavily in big data, e.g. Innovation Fund Denmark invests millions in new 
knowledge and technology creation, aimed at introducing innovations in the big data field. Moreover, Danish 
expertise in big data is combined with providing sustainable storage facilities, for example, Danfoss’ hi-tech 
solutions save up to 33% energy due highly efficient cooling units. The aforementioned combination of data 
and sustainability can be seen as one the main drivers for why Apple decided to place its biggest investment 
in Europe in Denmark with the establishment of one of the world’s largest data centers that is powered by 
renewable energy and that recycles surplus heat into the local district heating system. Likewise, Japanese 
tech-giant Hitachi, chose Denmark for its first Big Data Laboratory in mainland Europe because of Danish 
competencies in data availability, health technology, smart city and energy efficiency to name a few. Finally, 
Copenhagen’s 2025-carbon free strategy, extensive electronic databases and five new high-tech hospitals all 
offer great opportunities for testing solutions in digital healthcare and sustainability.

box 14

danish data handling competencies 
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 Rooted in the Danish government’s 2050 Carbon-Free Vi-
sion, smart city initiatives are springing up in every corner 
of the nation, examples of which include:

• Smart Aarhus – Aarhus is Denmark’s second-lar-
gest city, aiming at carbon-neutrality by 2030. 
The core project in this initiative is the Open Data 
Aarhus platform, launched with the aim of creating 
another kind of democracy, where citizens have 
the possibility to develop services based on their 
needs and interests. 

• SMART, Resilient Vejle – The city of Vejle is pre-
dicted to be underwater by 2100 – now its citi-zens 
are innovating and discovering new solutions every 
day. Part of the Rockefellar Founda-tion’s 100 Res-
ilient Cities Movement.

• SmartCityDK – a platform for Danish building se-
ctor’s leading companies and research institutions 
to meet and exchange ideas on how to create the 
smart solutions of the future building sector. The 
aim is to foster new and innovative business mo-
dels for smart cities.

• VInge – The Sustainable Town of the Future. A 
completely new sustainable and smart city, which 
will be constructed on a green field site. When fully 
developed there will be space for 20,000 residents 
and approx. 4,000 jobs. The municipality of Fre-
derikssund is aiming to create energy-symbiotic 
co-operation between the various enterprises in 
the municipality.

• DOLL – (Danish Outdoor Lighting Lab), A Pho-
tonics Green Lab, Europe’s largest living lab for 
Smart City and lighting technology - a unique 
collaborative platform involving the Danish muni-
cipalities, universities and research institutes and 
numerous leading multinational companies in 
developing future intelligent in- and outdoor LED-
lighting solutions.

All in all, Denmark has great ambitions for a greener, smar-
ter future with approximately half of the 98 Danish munici-
palities engaging in smart city activities. Of these around 
80% have plans to amp up these activities over the next 
two years. 

Denmark Singapore
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Copenhagen - the Danish 
Smart City Flagship
The capital city of Copenhagen is Denmark’s indisputable 
flagship in smart city developments, and the year 2014 
was an impressive showcase for what the city has to offer 
in this regard; it was awarded ‘European Green Capital’ by 
the European Union, proclaimed the ‘Most Liveable City in 
the World’ by Monocle, and took home the ‘World Smart 
Cities Award’ in the Best Project category for the ‘Copen-
hagen Connecting’-project at the Smart City Expo World 
Congress in Barcelona.

The City of Copenhagen’s smart city approach 
is firmly anchored in the three main targets of achieving 
carbon-neutrality by 2025, creating a greener, more sus-
tainable and liveable capital city, and supporting growth. 
This is a remarkable target and impossible to realise with 
mediocre city-planning and strategies, and Copenhagen 
has embarked on a myriad of paths reach its targets, 
examples including:

• Strategic Climate Action plan – Encompassing 
50 initiatives, each of which have to meet a 20% 
CO2-reduction by its midterm in 2015. 

• Nordhavn district – New sustainable neighbour-
hood housing and employing 40000 people (see 
box 16)

• Copenhagen Solutions Lab (see box 15)

Copenhagen Solutions Lab (CSL) leads the implementation of smart city initiatives in Copenhagen using the 
triple helix collaboration model, which means that citizens, companies, and knowledge institutions are all 
involved in the process of tackling urban hurdles like congestions and flash floods. 

CSL accomodates and deals with various innovations from ITS solutions to real time data sensors to the 
architecture of the „Big Data Digital Infrastructure Platform“ that shares data to both public and private sec-
tors. The platform is a groundbreaking private-public collaboration between Japanese tech giant Hitachi and 
CLEAN, Denmark’s leading cleantech cluster organisation. The platform creates better public solutions as 
well as new business opportunities for companies..

Currently, CSL’s tangible projects and solutions include:

• Copenhagen Open Data – public data on traffic, infrastructure, cultural activities among others. CSL is 
open for any ideas and projects that could enhance the project.

• Copenhagen Connecting – an award-winning digital infrastructure for Copenhagen encompassing ro-
ads, heating, electricity etc. (in collaboration with Leapcraft, DTU, CITILUM, CISCO and Silver Spring).

• Smart City Street Lab – based on the success of Copenhagen Connecting, the historic inner city area 
is an open testbed for solutions in the fields of smart parking, waste management, air quality and 
noise monitoring, water management, mobility monitoring, city wifi for tourists, data offloading, asset 
tracking services for citizens and tourists.

box 15

copenhagen solutions lab
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Built green since the 1970s
In Denmark the urban population percentage has been 
under growth from 70% in 1950 to almost 90% today, 
which is slightly above the European and Nordic countri-
es’ averages. The oil crisis of the 1970s largely triggered 
the development of valuable expertise within sustainable 
construction with low-energy buildings becoming a major 
Danish preoccupation since then. This coupled with the 
ambitious 2050 carbon-free vision lets Denmark offer a 
prolific environment for the development of clean techno-
logies and sustainable environmental projects. Through a 
strong focus on innovative design and architecture, sus-
tainable buildings and building materials, energy efficien-
cy, liveability and cross-sectorial collaborations, Denmark 
aims to be a leading green and sustainable society and is 
in many aspects already ahead of the development. Da-
nish keys strengths in green building include:

Building design and construction – The public policies 
developed since the 1970’s have encouraged a national 
orientation towards sustainable building, thus bringing 
forward companies with energy efficient and innovative 
business solutions: design, architecture, engineering, gre-
en roof, insulation, doors, windows, green energy produc-
tion, lighting, heating and cooling.  

Building operation and management – Denmark of-
fers a great climate for research and devel-opment, where 

Nordhavn is Scandinavia’s largest and most ambitious urban development project. A former industrial 
area by the sea is undergoing transformation to become a fully sustainable district for 40,000 residents 
and the same amount of jobs. With this project sustainability is not only tied to the environmental aspect, 
but also in a holistic sense for which six criteria were taken into account when forming the vision for the 
project:

• Islets and canals: 11 islets with each their own identity are separated by canals bringing out the 
importance of water – one of the main objectives is to rebrand and rethink a city by the water. The 
different types of ownership and various sizes of accommodation will establish a vibrant and exciting 
life on the islets.

• Identity and Cultural Traces: In respect of the disticnt identity of this former industrial port area, origi-
nal road structures and existing buildings will remain and retrofitted for energy efficiency.  Indigenous 
flora and fauna will likewise be used for the green areas.

• Five-Minute-City: Connectivity is key and regardless of where you live in the 11 islets, there will never 
bemore than 5-10 mins. walk to the nearest metro station, workplace or insitution. 

• Blue and Green City: a combination of city, water, beaches, and parks creates a vibrant environment 
where people are not far from city nor nature.

• CO2-Friendly City: energy-efficient buildings and district heating plants, wind turbines, biofuels and 
geothermal energy, are just some of the characteristics of an environmentally efficient urban area.

• Intelligent Grid: infrastructure in Nordhavn is developed to be dynamic and flexible in order to 
withstand the constantly changing surroundings over the years to come.

box 16

nordhavn - the sustainable city of the future

encouraging legislation allows for the growth of a market 
for building management systems: indoor climate ma-
nagement, building maintenance & retrofitting, building 
management system, energy management control sy-
stem, intelligent lighting, smart meters, energy modeling 
software, sensors (e.g. moisture, heat, motion), apps for 
intelligent buildings

Consultancy – Building development consultancy is 
a key Danish asset. From conception to implementati-
on, Danish companies have a proven record of creating 
high-performing systems that integrate buildings into lar-
ger systems of waste, transportation, energy, etc. Part of 
the Danish consultancy approach is also to incessantly 
consider the possibilities of cross-sector collaborations 
for the benefit of the people and with the end purpose of 
creating a liveable environment. 

Construction waste recycling – The many years of 
experience in recycling materials has in-creased the num-
ber of experienced companies in reusing and recycling 
specific waste streams, such as: PVC (hard), gypsum, 
unglazed tiles, concrete or asphalt, soil, rocks, iron & me-
tals insulation, waste wood, direct reuse of components 
- e.g. doors, windows, radiators.

Copenhagen’s new and sustainable neighbour-
hood Nordhavn will be a state-of-the-art showcase of 
what Denmark has to offer in terms of Danish green devel-
opment and urban planning competencies.
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Green mobility
Denmark, the green nation of Europe, although not facing 
the land shortage issues that Singapore does, has a com-
mon view on traffic as a source for increasing sustainabili-
ty and improving citizens’ quality of life. Moreover, the ca-
pital of Copenhagen has challenges similar to Singapore, 
as the city’s population is rapidly expanding. This coupled 
with the vision of carbon-neutrality by 2025 has spurred 
a new Intelligent Traffic Systems (ITS) framework for the 
near future. Building on Copenhagen’s Climate Plan 2025, 
a goal of the framework is to ensure that 75% of all trips 
made in the city should be done by bike, public transport 
or on foot.

 By 2025, 75% of all commutes in 
Copenhagen should be done by 
bike, public transport or on foot

Copenhagen has already tested eight of these soluti-
ons, which are the result of a public-private collabora-
tion of 14 companies and two universities. These solu-
tions e.g. involve prioritising buses and cyclists in the 
traffic, data-gathering devices, smart lighting at junctions, 
and others that could complement ITS developments in 
Singapore. 

The first two themes are the most funded, which 
is why more innovative solutions in these fields are to be 
expected in the near future. A good example would be 
CITS – Copenhagen Intelligent Traffic Solutions, which is 
a platform that consists of a network of WiFi access points 
that can geo-locate WiFi enabled devices on the streets 
without compromising privacy. The system enables offi-
cials to monitor the traffic in real time as well as run a 
variety of simulations and other applications.

The aforementioned can be considered something 
inherent to the Danish way of triple helix collaboration 
between universities, businesses and government. Den-
mark, and especially Copenhagen, has recently become 
a successful hub in the tech startup scene. This is due to 
the innovative solutions and research in the smart city field 
and ITS that are constantly emerging.

Additionally, Denmark is a “bike nation“ with over 
one million bike trips per day in Copenhagen alone, and 
continuous efforts are put into providing better conditions 
for cyclists in every aspect. Biking is a major source of 
reducing CO2 emissions and congestion and thereby 
increasing liveability. Almost every street in Copenhagen 
has a separate bicycle lane and ITS solutions have been 

copenhagen’s its framework covers 
five themes: 

• Mobility and green transport 
• Data and traffic management 
• Traffic safety 
• Information and services
• Streets that adapt to the rhythm of usage

box 17

Ty Stange, copenhagenmediacenter.com

Lighting metropolis – the world’s living lab for smart urban lighting
Eastern Denmark and Southern Sweden has launched a joint project with an ambitious plan to turn the 
Oresund Region (Southern Sweden and East Denmark including Copenhagen) into the world’s leading 
Living Lab and showroom for human-centric and smart urban lighting. The vision is to make the Oresund 
Region a place where people, cities and companies from all over the world invest, develop, demonstrate 
and showcase state-of-the-art indoor and outdoor lighting and lighting-related smart solutions. 

The project will establish a connected network of Living Labs across the region, where cities on both 
sides of Oresund open up their urban spaces and in close collaboration with leading businesses and uni-
versities implement the best examples found today within smart urban lighting. Alongside this, the project 
establishes a Swedish-Danish cluster platform to facilitate close collaboration between business, cities 
and academia providing innovation, testing and demonstration opportunities through connected living 
labs, using city investments as a driver for business development. 

The Oresund Region is already strong within lighting. The Swedish side is especially strong on lighting 
design, indoor lighting, the function of lighting and the significance of light for urban spaces and welfare. 
The Danish side is particularly strong on outdoor lighting, LED and smart urban lighting technologies.

Behind the project stands a strong public-private partnership consisting of three universities (Lund, 
Aalborg and DTU), strong cities like Copenhagen, Malmø, Lund and Albertslund, organisations (Danish 
Outdoor Living Lab (DOLL), Copenhagen Capacity, Invest in Skåne and Øresundskommitten) and a num-
ber of private companies. 

The project is focuses strongly on including foreign companies, universities and cities.  

box 18

ntelligent lighting – a danish-swedish stronghold

directed towards cyclists, including green waves that ad-
ditionally inform cyclists about the necessary speed, and 
smart lighting at junctions and intersections that turns 
brighter when a cyclist approaches. Copenhagen’s long-
term and focused strategic effort to promote biking as a 
preferred mode of transportation has led the city being 
nominated as the most bike-friendly city on the pla-
net. This is owed to a clear vision, and bold and con-
sistent investment in infrastructure and innovation, that 
above all is guided by a citizen-centric point of departure 
to ensure ‘smartness’ and sustainability of solutions. A 
key component of this is close integration with the urban 
planning process.  

Closely related to ITS development in Copenhagen 
and Denmark at large is the dissemination of climate fri-
endly, intelligent lighting, which is currently happening on 
large scale.

 Danish studies reveal that for 
every kilometer cycled, society 
enjoys a net profit of 23 cents, 

whereas for every kilometer 
driven by car, a net loss of 

16 cents is suffered

8 New Intelligent Traffic 
Solutions
http://kk.sites.itera.dk/apps/kk_pub2/pdf/1205_
zA7aIS8D1d.pdf
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The Danish health tech 
sector
The Danish Open Government tradition combined with an 
extensive public sector, close public-private partnerships 
and a strong scientific profile have played an important for 
role for Denmark’s internationally renowned position as a 
test bed for the development and implementation of in-
novative eHealth and welfare technology solutions. Den-
mark is also home to strong clusters within ICT and life 
sciences that contribute greatly to Denmark spearheading 
the development of innovative, health-related ICT soluti-
ons and state-of-the-art robot technology. Most recently, 
Denmark ranked 1st in the 2015 edition of the EU Coun-
tries’ mHealth App Market Ranking, for the country with 
the most advanced use of eHealth and the best market 
conditions for mobile health (mHealth) business. A key in-
gredient in this is the extensive digitisation efforts of the 
Danish government leading the country to be one of the 
most advanced with regards to Internet usage and digital 
skills of it citizens, spurring the demand and adoption of 
new technologies and solutions that support the health of 
individuals and the welfare sector in general.

 In 2015, Denmark ranked 1st 
among EU countries for offering 
the best market conditions for 

mHealth businesses and having 
the most advanced 

use of eHealth

Denmark is particularly strong within the field of med-
tech, where the country is a market leader within solu-
tions and systems for remote monitoring of patients, 
covering a range of aspects from sensors that constantly 
monitor and react to fluctuations in vital bodily functions 
(e.g. blood sugar levels and insulin regulation) to telemedi-
cine. Several of the leading Danish technological institutes 
are currently working closely together with companies, 
universities, institutes and publicactors for developing a 
national telemedical platform and ecosystem that is able 
to circumvent the lacking interoperability that constitutes 
the greatest barrier for successful large scale deployment 
and usage of telemedicine systems and solutions. Acou-
stics constitute another concrete field in which Denmark 
is a market leader developing advanced hearing aids with 
built-in WiFi that enables music streaming and smart pho-
ne functionality.

Denmark was in fact one of the first coun-
tries in the world to effectively let citizens 
engage with their general practitioner on-
line using a safe and secure medical portal 
that cuts across the entire Danish health-
care sector, thereby increasing quality of 
treatment and resource efficiency.

• 99% of authorised GPs keep electro-
nic health records

• GPs in Denmark receive 96% of lab 
results from hospitals electronically

• 85% of all prescriptions are sent to 
phar-macies electronically

• 81% of all referrals are made electro-
nically

Source: HEALTHCARE Denmark

box 19

a few figures on danish e-health:

5.6

Denmark's	total	population

55%

Ration	of	people	dependent	of	others

from	the	total	population

10.62	%

Health	expenditure	from	GDP

Create	infographics

Because there is a strong focus on digital healthcare, the 
Danish market is a proven market that goes beyond pilot 
testing, and products and solutions are rolled out on a na-
tionwide scale, meaning that the country is now a global 
leader in telehealth. 

 The average length of stay in 
Danish hospitals is the shortest 
in the EU with only 4.6 days in 

2010

As such, Danish companies are vastly experienced in de-
signing simple and useful solutions that have contributed 
to Denmark having the shortest average length of stay in 
hospitals in the EU. Another fundamental reason for the 
early discharges in Denmark is the unrelenting focus on 
maintaining a cohesive patient pathway throughout the 
course of treatment based on close collaboration between 
hospitals, local healthcare professionals and caregivers, 
thereby effectively reducing the number of readmissions. 
All in all streamlining and optimising procedures in com-
bination with enhancing communication and augmenting 
the quality of treatment has resulted in increased produc-
tivity levels in the Danish hospitals even though health 
expenditures have decreased and activity is on the rise.

As one among many, Denmark is faced by the 
challenges of a growing ageing population and a shrinking 
proportion of the working population to support the in-
creased care requirements for the elderly and chronically 
ill. Therefore, over the span of the next decade Denmark 
will be modernising a third of current hospital capacity with 
the building of 16 new elite super hospitals. With invest-
ments amounting to more than US$ 6.3 billion, including 
both greenfield investments as well as existing capacity 
expansion, new innovations in hospital construction are 
being made. The growing ratio of elders in society also 
puts pressure on elder care and a number of initiatives 
have been launched to meet the future needs and require-
ments of the Danish elder care sector based on innovative 
solutions and technologies. 

Some of these examples include, Living Lab Den-
mark, which is a national platform for public-private in-
novation partnerships that works for welfare innovation in 
the care home. Aalborg municipality’s ambitious project, 
Nursing Home of the Future - Well-being and Technology, 
is another example of a nursing home built on a vision of 
ensuring ‘well being, safety and nursing care’ supported 
by state-of-the-art technology, including a motion sensor 
floor that alerts caregivers in case a resident falls. The nur-
sing home will also be a living lab for testing, evaluating 
and implementing new welfare technologies, workflows 

The City of Horsens has initiated the project 
‘Horsens at the forefront of healthcare’, with 
the purpose of developing and building a 
knowledge base for creating a cross-sectorial 
telemedicine solution termed the ‘healthcare 
hotspot’. With this solution it will be possible 
for hospitals, private practitioners and muni-
cipalities to work together in better and more 
efficient manners allowing for an enhanced 
patient experience of consistency in treatment 
and care by optimising common resources. 
This requires the development of citizen-orien-
ted technology and organisational cooperati-
on, which also integrates the data, knowledge 
and information exchange needs of healthcare 
professionals. Because of the complexity of 
the project, which requires joint collaborative 
efforts between business partners with diverse 
expertise harnessed through the public-private 
innovation partnerships, the project exemplifies 
how digital platforms can be conducive to the 
breaking down of silos, increasing democrati-
sation and enabling citizen participation even 
in periods of great vulnerability.

box 20

case: cross-sectorial telemedicine solution - 
healthcare hotspot

The chief enablers of Denmark’s 

superior innovative capacity are the 

methods behind these solutions, 

methods that are centred on par-

ticipatory design, human computer 

interaction, patient co-creation and 

user-driven innovation. 
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and optimal staffing constellations.
A key player in the Danish health tech sector is the 

cluster organisation Welfare Tech, which is a market-dri-
ven, national cluster with a strong international outlook. 
The cluster has gathered the main Danish health and 
welfare tech competencies, which in combination have 
extensive knowledge within five narrowly defined focus 
areas related to health tech and home tech, and where 
Denmark has much to offer (see box 21).

Another key player and entry point to the sector is 
the recently established Copenhagen Healthtech Cluster 
(CHC) - a platform for connecting initiatives and delive-
ring new healthtech solutions that address the future he-
alth challenges of the Copenhagen region with a growing 
population.

CHC pursues to facilitate the development of new 
and better healthtech solutions and encourages partners 
from the public sector, the business community, the 
healthcare industry and academia to work together to 
identify key areas of need and create innovative health 
technology solutions that can be developed, tested and 
adopted by users in the Copenhagen region.

Preventive Health Innovation
Technologies and solutions for minimising risk by screening for diseases to enable prevention and 
early treatment, thereby averting hospitalisation and the development of chronic diseases. En-
couraging citizens to take ownership of their health and remaining active throughout their life span 
is also an area of concern.

Focus is on solutions related to monitoring, measuring, registration, equipment and ICT

Hospital & Health Innovation
Technologies and solutions for hospitals for optimising operations and logistics, enhancing quality 
of life for patients and healthcare professionals, and/or improving workflow and efficiency of tasks.

Focus is on solutions related to automation, logistics, equipment, fixtures, ICT and nursing

Rehab Innovation
Technologies and solutions for supporting patients, caregivers and healthcare professionals after 
hospital discharge, but where a need for care, follow-up treatment and rehabilitation remains. The 
target is to reduce the need for hospitalisation and enable citizens to remain in the comfort of their 
own homes through e.g. telemedicine and the provision of new opportunities for remote rehabilita-
tion and monitoring. 

Focus is on solutions related to healthy ageing, assistive technology, telemedicine, play and learn, 
mobility and rehabilitation

Social Service Innovation
Technologies and solutions aimed at improving efficiency of tasks and enhancing self-reliance 
capacities of socially disadvantaged citizens, such as weakened, elderly citizens

Focus is on solutions related to early warning, medicine handling, mediated communication, care, 
increased self-care and documentation

Health Ageing Innovation
Technologies and solutions for supporting and motivating a healthy and active lifestyle in the gol-
den years. Includes technologies that inspire movement or maintenance of physical strength and 
motor skills, solutions that encourage a healthy lifestyle e.g. through the diet or by social interacti-
on with family, friends and peers 

Focus is on solutions related to training, monitoring, patient empowerment, guidance, ICT and 
social networking

Source: www.welfaretech.dk

box 21



Denmark – a pioneer within 
renewable energy
With a goal of using 100% renewable energy by 2050, 
renewable and intelligent energy solutions are among Den-
mark’s main technological competencies
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PowerLabDK is a collation of internati-
onally world-class research facilities for 
electric power and energy, ranging from 
flexible laboratories over large-scale 
experimental facilities to a comple-
te full-scale electric power system at 
Bornholm. The facilities are established 
and funded in close collaboration with 
leading stakeholders from the energy 
industry. PowerLabDK is specialised in 
smart energy and the intelligent integra-
tion and interaction of renewable energy 
technologies. Our competent specialists 
are able to assist you analyzing testing 
and demonstrating smart grid /smart 
energy systems, monitoring and control 
solutions, integration of wind and solar 
power, demand response technologies 
and electrical vehicle integration.

For more information about 
PowerLabDK: 

box 22

powerlabdk – an experimental platform for 
electric power and energy

Denmark – a pioneer 
within renewable energy

Denmark has a goal of relying exclusively on renewable 
energy by 2050 and among Danish main technological 
competencies are renewable and highly efficient, intelli-
gent energy solutions. Consequently, Denmark is a major 
exporter of clean technologies and consultancy services 
related to ‘smart grid’. Today, more than one-third of Da-
nish electricity consumption is based on wind energy, and 
Denmark is home to state-of-the-art solutions within ener-
gy management, power trans-mission, power electronics 
and distribution solutions. Consequently, Denmark is the 
home to more than a third of all the smart grid projects and 
demonstrations in Europe. A great example is the ‘green 
island’ of Bornholm, which is a world-renowned test-bed 
for new renewable energy and smart city technologies. 

 Denmark is home to more than 
one-third of all smart grid proje-

cts and demonstrations in 
Europe

Solar cells – integrating efficiency with 
design
Solar power is one source of renewable energy that con-
tributes to the Danish renewable energy target, and is the-
refore a highly prioritised sector. In fact, in 2012, the 2020-
goal of 200 MW solar cell capacity was reached, eight 
years early! Currently, 36 MW capacity is mounted each 
month, and key energy sector players, DONG Energi and 
Dansk Energi estimate that a total capacity of 3,400 MW 
will be installed by 2030. Also within this field, Denmark 
has key strengths in the development of original soluti-
ons such as solar inverters. Building on the Danish design 
tradition and technical prowess, Danish solar companies 
are recognised for producing efficient and aesthetic so-
lar solutions that are integrated in panels and surfaces. 
Consequently, thousands of private households, industri-
es and office buildings across Denmark have chosen to 
use integrated solar cells to sustain their own electricity 
consumption.

A long history of water 
management
Danish value chains in the water sector 
Water plays wan important role in urban development and 
economic growth in Denmark, and Danish water com-
petencies are globally recognised and accompanied by 
a high global demand for Danish water technology and 
solutions. In Denmark, a year has approximately 171 days 
of precipitation, meaning that it rains or snows every other 
day. Along the years, this water-abundant climate has im-
posed the need for appropriate solutions for flooding and 
correct water management. Also, the country’s location 
next to the Atlantic Ocean and its low topography makes 
the country vulnerable and underlines the need for solu-
tions against the rising sea level brought about by the in-
creasing global temperatures.

Danish clean water supply relies on groundwater. 
However, the intensive use of groundwater due to urba-
nisation, industrialisation and intensive farming created 
the need for public policies. In response to this situation, 
Denmark created the world’s first Ministry of Environment 
in 1971. The early adoption of water management legisla-
tion has made the country a pioneer in the development 
of the Integrated Water Resources Management (IWRM) 
concepts encouraged by the Global Water Partnership 
such as: policies for the reduction of national water con-
sumption, groundwater data gathering thorough mapping 
and monitoring. Also, Denmark was the first country to 
pilot and apply the principles in international projects with 
water professionals facilitating the technical consultative 
process in countries such as Uganda, Vietnam and Bur-
kina Faso. 

 Denmark is a pioneer in the 
development of Integrated Water 

Resources Management

Water distribution
Against Denmark’s GDP increase of 40% in the last 25 
years, water consumption has decreased by 30%. This 
result can be attributed to a strong political focus on en-
couraging collaboration within the industry. Encouraged 
by legislation, water utilities, consulting companies and 
technology providers have worked together to develop 
new and cost-efficient leakage monitoring technologies 
and leakage management systems.

Consumers 
Arguably, all the categories of water consumers find them-
selves under constant pressure to reduce consumption 
and, hence, the living costs. However, taking on the real 
responsibility of making a significant change of the water 
consumption habits while providing great living conditi-
ons, is a matter of education and incentives among each 
category. 

 Against Denmark’s GDP increa-
se of 40% in the last 25 years, 
water consumption has decrea-

sed by 30%

To provide an example, starting in 1985, the Danish 
government has used three tools for water con-sumpti-
on regulation among private consumers: water meters, 
regulation by water and wastewater pricing, and environ-
mental taxation. These are some of the tools that have 
motivated people to decrease their water consumption. In 
combination with alternative means such as educational 
campaigns, water consumption has decreased drastically 
from 180 litres to 110 liters per capita per day. 

Wastewater management 

Wastewater treatment is an area in which Denmark has 
great expertise that builds on internationally reputed 
know-how, technology and solutions. Due to increased 
awareness and the wish for prevention, Denmark adopted 
its first national wastewater plan in the mid-1970s. This 
was later adopted by the European Union. Today around 
1,400 water treatment plants handle Danish wastewater 
before releasing it back into nature, and the nitrate load 
from agricultural areas has been reduced by 50%, while 
sewage treatment from urban areas is likewise highly effi-
cient. In fact, in the Danish capital of Copenhagen, parts 
of the harbour, heavily polluted by sewage and industrial 
waters in past times, now provides the frame for a popu-
lar recreational area with water that is clean enough for a 
swim on a hot summer day.

Managing Urban Water – the case of 
Copenhagen
Arguably, when it come to adaptation for the weather of 
the future e.g. heavy rainfalls, Copenhagen stands out 
once again as a great example of good practice, public 
policy coherence and effective stakeholder management. 
For this reason, the Copenhagen Climate Adaptation Plan 
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will be used for a partial description of the Danish appro-
ach to increased water level generated by climate change.

Measures against heavy rains 
- integrating blue/green infrastructure in 
the urban planning process
With meteorologists forecasting a precipitation rain in-
crease of 25-55% during the winter and a decrease of up 
to 40% in the summer, rains will become 30-40% heavier, 
while longer periods of drought are simultaneously expe-
cted. Today, the sewage system in Copenhagen to a large 
extent meets this requirement, but in recent years heavier 
and more frequent rainstorms that have pushed beyond 
the limits of the city’s sewer-thresholds and flood-condi-
tions with resulting extensive damages to both buildings 
and infrastructure, and protecting against climate change 
has become a reality the city faces. Moreover, with a futu-
re expected increase in water of 30-40%, capacity is sure 
to be exceeded. Hence, the capital city in collaboration 
with a wide range of stakeholders has come up with a few 
different action plans. Of these there is a preference for 
managing rainwater locally by the employment of green, 
low-tech solutions, where vegetation is used to absorb 
and retain rainwater or clean it. With this approach the 
amount of water going to sewage is significantly smaller, 
while the estimation of the investment is significantly lower 
than other more time consuming and high-tech solutions. 

The Danish water approach is under constant de-
velopment becoming increasingly sophisticated and attu-
ned to addressing the challenges of more extreme climate 
phenomena. Danish authorities are adopting an integra-
ted, cross-sectoral approach to urban water management 
that puts a combination of economic, environmental and 
social strategies into play. While higher in complexity, 
solutions concocted against this backdrop are ultimately 
more cost-efficient when regarding the societal added 
value. This shift is largely attributed to a general change 
in mind-set, where water is increasingly regarded as an 
asset that enriches the urban environment. The Danish 
experience is that integrating blue/green infrastructure in 
the early process of urban planning allows for synergies 
to be reaped and costs to be reduced.  In contrast to the 
common notion just a decade back that viewed water as a 
‘necessary evil’ in the cityscape, water is now considered 
a valuable asset with an enormous potential for enhan-
cing urban, everyday life as waterfronts, docklands, rivers 
and canals are increasingly proving the frame for creating 
exclusive areas capable of attracting both resourceful 
people and businesses, and providing a more liveable 
environment for all.

Wastewater treatment constitutes the 
bulk of electricity consumption in the 
Danish municipalities, typically accoun-
ting for 25-40% of total energy use. In 
the city of Aarhus, a local water treat-
ment plant supported by Danfoss speed 
drives, has successfully transformed its 
wastewater treatment facility to function 
as a combined heat and power plant 
on top of its wastewater treatment task. 
In combination, the heat and electrici-
ty production of this wastewater plant 
amounted to 190-200% in 2014, there-
by exceeding the electricity consumpti-
on of the facility by 90%. While excess 
heat for district heating is not a relevant 
gain in the context of Singapore, there 
is a lot of potential for solutions such as 
this in the Singaporean market.

box 23

case: wastewater to energy – a highly innova-
tive solution

The Copenhagen Climate 
Adaptation Plan 
http://en.klimatilpasning.dk/media/568851/copenha-
gen_adaption_plan.pdf

Nicolai Perjesi, copenhagenmediacenter.com

Copenhagen Climate Resilient Neighbourhood, locally known as St. Kjeld’s Neighbourhood, is a prime 
example of how the city of Copenhagen is using strategic urban development that combines integrated 
technical and social methods for creating a city that is more resilient against coming climate changes 
by creating urban microclimates that contribute to increasing social well-being. The goal of this urban 
redevelopment project is to create a green neighbourhood, rich in biodiversity and that is ‘bustling with 
life and activity’ by securing the city against torrential rain and flooding using a green-and-blue approach. 
The ambitions are to green 20% of the street surface and manage 30% of daily rainwater locally rather 
than directing it into the sewage system.

Today several broad streets and spaces in St. Kjeld’s Neighbourhood seem empty and unfinished and 
asphalt is the main characteristic of the neighbourhood. By innovatively redesigning the streets 20% of 
the street surface will be reclaimed for creating green urban spaces while maintaining effective traffic flow 
and parking. The extremely innovative neighbourhood will demonstrate how heavy rain can be managed 
in line with beautiful urbanism, and every single element of the planned strategies has a dual function. 
Examples of innovations include: bicycle paths that act as storm water channels; water towers, green 
roofs, urban gardens and green houses that contribute to water retention while beautifying the city; and 
canals that will guide water to the harbour where it does no damage. When completed this will be the first 
climate-change adapted neighbourhood in the world, which is prepared for cloudbursts, rising sea levels 
and flooding through the use of vegetation and nature-based structures for collecting and redirecting 
water. 

In order to ensure success of the project the neighbourhood’s residents and businesses have been clo-
sely integrated in the development process from the beginning, as these will be the primary benefactors 
of the overall social, health and sustainability related issues. Key considerations in this regard are that the 
natural and coherent aspects of the design can only be secured if the design is also sensitive to the ne-
eds of the individual users. A central component of the involvement strategy is the website klimakvarter.
dk, an information portal as well as a platform for citizen communication. Moreover, public meetings are 
continuously held to encourage participation in the decision-making process for creating a truly robust 
and sustainable neighbourhood. In this manner the residents have an active role to play in creating a 
green and climate robust neighbourhood, thereby taking co-ownership of challenges as well as soluti-
ons. With this project, Copenhagen is drawing on the strong Danish design competencies of integrating 
aesthetics with functionality, where adapting to climate change and creating a green and attractive city 
for its citizens using have become two sides of the same coin.

   
   For more info about the Copenhagen Climate Resilient Neighbourhood: 

http://www.klimakvarter.dk/wp-content/2013/06/klimakvarter_ENG__updated-may-2013_i-opslag.pdf

       

box 24

case study – innovative urban redevelopment: copenhagen climate resilient neighbourhood
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Danish design thinking
Denmark is a design society that has long since learned 
to appreciate and harness the value of design. In fact, the 
Danish government launched the world’s first national 
design policy in 1997, and recently design and creative 
industries have been made a targeted focus area of na-
tional policy for business and growth. Today, Denmark is 
a creative hub spawning design that goes beyond sheer 
aesthetics to constitute an integrated component of de-
velopment and innovation processes. Design is prevalent 
in most aspects of life, from world-class unique buildings 
and products over green urban planning to integrated in-
novative clusters. Moreover, Denmark is at the forefront of 
design-led innovation in the public sector, which can bring 
value in the form of more user-friendly services and ‘hu-
manising’ technology, relevant for example for leveraging 
the huge potential of the Big Data development.

 To foster design-led innovation in the 
public sector, the Danish Government 
supports MindLab, a cross-ministerial 
innovation unit that involves citizens 
and businesses in creating innovative 

solutions for society. Focus areas of the 
unit include: Entrepreneur-ship, climate 
change, digital self-service, education, 
employment services and workplace 

safety.

What is common for most of the Danish smart city proje-
cts and solutions is the design thinking that lies behind. 
Because of this, Danish solutions are able to function 
above and beyond the core issue or challenge they were 
initiated to address. This is clearly demonstrated by the 
Copenhagen Climate Resilient Neighbourhood project 
(see box 24), which was conceptualised against the back-
drop of close collaboration between the municipality, the 
citizens and local businesses for identifying needs and is-
sues of the neighbourhood. These needs are incorporated 
into the development of solutions that not only solve the 
challenges related to climate changes, but also do so in a 
way that simultaneously upgrades the city function so that 
it is able to meet the expectations of local community. This 
is secured by infusing added value on a sustainable, so-
cial and health-related scale. It is this strong combination 
of focused holistic problem-solving guided by aesthetic 
beauty, technological prowess and a people-centric ap-
proach that is the true value of the urban strategic plan-

ning for solving societal and environmental challenges in 
Copenhagen and Denmark, and is an approach that is at 
the core of Danish design thinking, where it is ultimately 
the end-user that is in focus.

 It is this strong combination of focused 
holistic problem-solving guided by aes-
thetic beauty, technological prowess 
and a people-centric approach that is 
the true value of the urban strategic 
planning for solving societal and en-

vironmental chal-lenges in Copenhagen 
and Denmark.

©SLA
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Conclusion – Uncovering the links for co-creation

Liveability, citizen involvement, public governance, sustainability and climate adaptation are the key foundati-
ons of the Danish smart city approach, a mind-set that above all is people-based, drawing upon the innovative 
use of technology and data to make better lives for people. That being said, Danish solutions go beyond the 
challenge at hand by asking ’what are the societal gains and the added value of this solution?’. This paves the 
way for horizontal integration of solutions in traditionally vertical domains. With this in mind there is no doubt 
that whether sourced from Danish architects, interaction designers, consultancies or policy-makers, Danish 
design thinking has much to offer in developing smart and sustainable solutions for a better society and can 
thereby contribute to innovation and economic growth beyond the borders of Denmark.

In response to increased urban density in the already packed city-state and a growing ratio of elderly citizens, 
Singapore is working to become the world’s first and leading Smart Nation. The Singaporean government is 
investing heavily in ICT, putting in place the policies and building the infrastructure and ecosystem to support 
and enable the Smart Nation Vision. An integrated part of the smart nation programme is fostering a new ‘smart 
culture’ that centres on citizen involvement and breaking down silos to spur co-creation between the public 
and private sectors. Singapore has embarked on a range of initiatives to support this development, but is also 
openly inviting all relevant technologies and competencies required to reach the objectives of the Smart Nation 
project. Apart from Danish competencies within smart grid, water, energy efficiency in buildings, smart mobility, 
data handling and health, there is in Singapore a particular interest to collaborate with Denmark and Danish 
companies, public authorities, organisations and academia for:

• Breaking down the silos of knowledge, ensuring collaboration and integration of solutions
• Citizen involvement for meaningful and value creating public engagement 
• Danish design thinking for strategic urban planning and policy-making
• Applying a societal-need-driven model for the development of integrated solutions

While either Denmark or Singapore have all the answers for creating tomorrow’s cities, there is no doubt that 
the complementary strengths and approaches of these two small and ambitious nations hold great potential. 
Shared challenges and similarities in goals and visions constitute a strong foundation for building close colla-
borative ties between Denmark and Singapore for solving the urban and climate related issues faced by cities 
all over the world. Both nations are at the cutting edge of smart city development from each their end of the 
spectrum. By building on the complementarity of these approaches the joint efforts of Singapore and Denmark 
have a huge potential for co-creating a model of smart city development that is built on a process that allows 
for solutions tailored to the context of the cities of the globe, and together lead the world in becoming truly 
smart. 
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