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Executive Summary

Sustainability is fast becoming an important topic in the construction sector, fuelled by societal challenges, ambitious
targets to combat climate change and increasing client demand. The sector has a large responsibility due to high
emissions and resource use during the construction phase and especially during the long lifetime of a building. Denmark
and Sweden are, along with the Netherlands, seen as pioneers when it comes to sustainability and sustainable
construction.

In the light of the increasing focus on sustainable buildings in Denmark and Sweden, the Regional Business Development
Team of the Embassies of the Kingdom of the Netherlands in Sweden and Denmark has the ambition to connect the
Scandinavian construction industry with the Dutch market. This ambition is being further developed in partnership with
FME and Innovation Quarter in the Netherlands. This market study forms one of its ingredients, aiming to identify tactical
opportunities for increased collaboration between Denmark, Sweden and the Netherlands. It is to be used as market
intelligence for the business community in the Netherlands as well as for further strategy development.

This market study shows that there are many interesting opportunities for collaboration between the Netherlands and
Denmark and Sweden when it comes to sustainable buildings. These are is especially connected to the topics of:

- circular and climate neutral buildings, specifically in the areas of reuse, material choices and construction with
wood,

- renewable energy systems, specifically in the areas of electricity generation and smart grids and energy saving
in renovation,

- well-being in buildings, specifically in the areas of future use of buildings and measuring well-being and

- digitalisation for sustainability, specifically in the areas of digitalisation of the construction process and
digitalisation of buildings.

There are large similarities in the opportunities between Denmark and Sweden. However, in Denmark there is more focus
on measuring indoor wellbeing with new targets for the construction sector that are being developed and currently more
direct opportunities within energy renovation with large investments from the government launched in 2020. In Sweden
there is a larger focus on construction with wood and a need for higher productivity: covering the need for many new
residential and public buildings at lower costs.

Top business opportunities identified within these areas are:

- solutions for digital marketplaces for reused materials, including the broad implementation thereof,

- technology and processes that efficiently identify and extract materials and products in deconstruction,

- solutions for implementing material banks, material passports and demolition plans,

- innovative and accessible electricity generation and smart grid products and services,

- products and services for energy saving in renovation, and

- technologies and knowledge around industrialisation of the renovation process (standardisation and
automation).

Top opportunities for further collaboration identified for this study are:

- how to put circular construction, in a broader sense, in practice,

- renovations with a holistic perspective: that save energy, are well executed and use non-toxic materials with a
sustainable financial model,

- knowledge on industrialisation (standardisation and putting production to scale successful elements and
products), especially connected to building with wood and energy saving in renovation,

- development of the concept of user centred design and the future role of buildings, and

- experiences in successful implementation of digital tools for sustainability.

These business and collaboration opportunities show that the Netherlands, Denmark and Sweden can use their common
ambitions to pioneer and innovate in order to accelerate the transition to sustainable buildings even further. They can do
this by learning from each other, collaborate on new developments as well as engage in more trade of products and
services within sustainable buildings.
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Introduction

Historically, there have been strong relations between the Netherlands and the Nordics. The trade relations between
Denmark and the Netherlands go back as far as 1521 when the King of Denmark invited Dutch farmers to supply
vegetables to the Palace of Copenhagen. Sweden and the Netherlands have also traded since the middle ages. These
trade relations have influenced the Nordic countries over the centuries. This can be seen in for instance the architecture
of parts of cities such as Copenhagen, Stockholm and Gothenburg.

Today, the three countries still have strong trade ties. All three countries are also seen as sustainability and innovation
pioneers; they all act as important drivers of the sustainability agenda in the European Union (EU) and have high
ambitions to cut greenhouse gas emissions and move towards a renewable and circular economy.

In the light of the increasing focus on the construction sector’s important role to meet these ambitions and a wave of new
solutions, innovations and companies in the last few years, the Regional Business Development (RBD) Team of the
Embassies of the Kingdom of the Netherlands in Sweden and Denmark has identified sustainable building in the
construction sector as an interesting market for collaboration between the Nordics and the Netherlands. The RBD Team
has therefore formed the ambition to connect the Scandinavian construction industry with the Dutch market. In order to
do this, there is a need for additional market intelligence from Denmark and Sweden. This market study is one of the
ingredients for this and will be used for further strategy development and market intelligence for the business community
in the Netherlands.

Scope of the Market Study

The scope of this market study is to identify tactical opportunities for the Dutch government and Dutch SMEs to export
to, invest in and collaborate with companies in the Danish and Swedish sustainable building sector. This by identifying
the trends and challenges these markets will face in the next 5 years and in what way collaboration with Dutch partners
is most relevant.

The main questions that are answered throughout this report are:

. What are the starting points, e.g. market size, legislation and current trends in the sustainable building sector
in Denmark and Sweden?

. What topics in the building sector will be important for the development of sustainability in these two countries
the coming 5 years? What are the main challenges within these topics and how could international partners
play a part?

. What is good to keep in mind when entering these markets?

. What are the opportunities to set up or intensify cooperation between the countries in (parts of) specific value
chains?

The market study focuses on people-oriented buildings, investigates all parts of the building life cycle and different
sustainability-topics as well as the impact of digitalisation for sustainability (see Figure 1). The methodology used in the
market study and further information can be found in the appendix.
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Figure 1. Topics included in the study



Background — Sustainability and the Built Environment

We live in a world of change and our society is facing multiple complex challenges. These changes and challenges can
be summarised in eight mega-trends that will affect our future society and that are already affecting our way of
constructing our built environment (see Figure 2).

Globalisation

Polarisation & Urbanisation
growing inequality

Eight mega trends that
affecr our future socfety

Aging / Digitalisation
- \

Multi-cultural Anthropocene
socleties

Knowledge economy

Figure 2. Megatrends that are affecting our future society, our cities and built environment [1]

Globalisation, urbanisation, aging populations and more multi-cultural societies are affecting demographics and thereby
the need and expectations for homes, offices and urban planning. In addition to this, there is a broader realisation that
the way we plan our built environment is affected by, but can also help to tackle, challenges like polarisation and growing
inequality. Furthermore, the current way we construct our societies and buildings are intensifying the challenges posed
by the Anthropocene?, like climate change and resource depletion. Finally, digitalisation and a growing focus on the
knowledge economy are posing a great opportunity to face many of these challenges but also means a need for new
skills, changes in policy and behaviour. [1]

The global built environment is responsible for up to 40% of global waste and almost 40% of global energy-related CO,
pollution. At the same time, due to increasing population, demographical changes and urbanisation, the world-wide
building stock is set to double by 2050. This will increase the pressure from the built environment on the climate and on
material resources and presents an important opportunity for change. [2] [3]

The Paris Agreement and the 17 Sustainable Development Goals (SDGs) are two important frameworks to address the
challenges that we are facing. In line with the 11" SDG, affordable and adequate housing for all, promoting clean solutions
to make buildings future-proof is crucial. Also, in line with the 7'" SDG, there is a need to double the efforts on energy
efficiency to bring the needed reduction of energy usage of at least 3% per year globally. [4]

In Europe we spend as much as 90% of our daily lives indoors. We live, learn and work in buildings, and the environment
within and around our buildings have a strong influence on our productivity, health and overall well-being. An increasing
number of governments are legislating for lowering carbon emissions and there is an increasing demand for ways to
design, construct and operate buildings that contribute to sustainability goals and that also improve internal environment
for users. [3] Also on the EU level there are several frameworks that are addressing and pushing the agenda for a more
sustainable built environment. There is a focus on decarbonizing the energy sector, energy efficient buildings and circular
construction through the EU Green Deal and the EU Circular Economy Action Plan. Legislation, regulations and

frameworks are driving to implement this. For instance, the framework has been developed for a common way
of assessing and reporting on sustainable buildings, the (2020) prioritises and simplifies sustainable
financing and the (2020) aims to boost renovation of the building sector to push energy saving and

economic growth. [5]

* As humans we are affecting the climate and ecosystems in such a way that the term “Anthropocene” has been coined
as a way of describing the current geological epoch. [83]


https://ec.europa.eu/environment/eussd/buildings.htm
https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/documents/200309-sustainable-finance-teg-final-report-taxonomy_en.pdf
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/renovation-wave_en

GLOBAL TRENDS

Sustainability is an important trend in the construction sector and is slowly but steadily becoming mainstream. The World
Green Building Council reports growth in green building

Client Demands activity across the globe, with dramatic increases
T 4% expected across all five continents in 2021 with a growing
Enviranmental Regulations focus on social factors like creating a sense of

_33% community, encouraging sustainable business practices

o and improving health and well-being in buildings. [6] Also,
Healthier Buildings according to a survey by the consultancy company
P 27% Ramboll, people in the construction sector increasingly

report that current and future projects could be

considered sustainable and 57% of respondents stated

Figure 3. top triggers driving green building activity. [7] that they expect that at least half of their coming projects

will be sustainable. According to the survey, the top

trends within the sustainable building sector globally are

life cycle thinking, increased focus on carbon neutrality, resilience and digitalisation. Also, health and well-being are an

important growing trend. [3] Similarly, a global survey by Dodge Data & Analytics confirms this growing trend stating that

there are mainly external triggers that drive the development of green buildings. The top triggers stated are to meet client
demands and environmental regulations as well as creating healthier buildings (see Figure 3) [7].

Apart from environmental and social sustainability, digitalisation and implementation of e.g. new BIM-systems is expected
to be a key part of the development of the construction sector in the coming years. The expectations are that digitalisation
could increase the effectiveness of the sector by one fifth. Standardisation for mass production of buildings will contribute
to this by making it easier to move part of the production from buildings sites to industrial production facilities and could
increase production with 50% and lower costs by 20%. Digitalisation and standardisation are also expected to further
facilitate the sustainability transition. Digital tools can improve building design, optimise material use, reduce waste and
increase efficiency in energy consumption. [8]

As can be seen throughout this report, these trends and developments are also present in the Danish and Swedish
construction sector. With ambitious goals to combat climate change and sustainability increasingly seen as a competitive
advantage, these countries are seen as pioneers in the shift to sustainable building practices. [9] [10]

In summary, there is a need for more sustainable buildings to combat

climate change, resource depletion as well as increased well-being. The - I
development of policy and trends in the sector shows that there is a drive .
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This means cultural, social and political change, new areas of J . = o
employment and shifts in education and retaining as well as the rise of S
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Figure 4. Increase of global material use (left axis) and
global emissions CO: (right axis) [35]



Comparing the Netherlands to Denmark and Sweden

Before diving into the markets for sustainable buildings in Denmark and Sweden, this chapter covers some important
similarities and differences between the Netherlands and these Nordic countries. There are many similarities, including
them all being in western Europe, members of the EU and being classified as high-income countries. Also, the three
countries typically score high when it comes to innovation and are all seen as “innovation leaders” according to the
European Innovation Scoreboard 2020 (see Figure 5). [12]

EUROPEAN INNOVATION SCOREBOARD 2020

Innovation performance groups
Il inrovation Leacer
Strong Innovator

Moderate Innovator

Modest Innovator

Figure 5. European Innovation Scoreboard, 2020 [12]
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Country sizes and populations
When it comes to country size, population and population density there are large differences:

Country # of households # of inhabitants # of people / Main cities (# of
km? people)
Denmark Less than 2.5 million 5.8 million 137 Copenhagen (1.2 min)
Aalborg (240.000)
Sweden Almost 5 million 10 million 25* Stockholm (1.5 min)

Gothenburg (600.000)
Malmd (320.000)

Netherlands Almost 8 million 17 million 488

*) the population density in Sweden varies a lot, in the northern parts there are 3-15, the southern parts 20-100 and Stockholm 360 people per km2.

BUILDING STOCK AND OWNERSHIP
Similarities can be seen in the building stock of the three countries. Figure 6 shows the building year of dwellings where
a majority in all three countries have been built before 1980 and a large amount in the years 1945-1969.
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Figure 6. Share of dwellings built in different periods in Denmark, the Netherlands and Sweden [13]
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There are also similarities when it comes to ownership. Denmark, Sweden and the Netherlands have the highest
mortgage debt to income ratio in the EU and some of the highest percentages of home ownership (see Figure 7) [14]
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Figure 7. Mortgage debt to income ratio and home ownership in the EU-28 [14]

SOCIAL HOUSING SECTOR

The social rental housing sector is quite different in Denmark and Sweden compared to the Netherlands. In the
Netherlands 32% of the total housing stock is social housing whereas this humber is 19% and 18% in Denmark and
Sweden respectively. In the Netherlands all of the social housing is provided by regulated private non-profits
(“woningcorporaties”) and makes up 75% of the rental stock. In Denmark the social housing, or rather “not-for-profit
housing”, is run by non-profit housing associations. These dwellings are called “almene boliger” (see more ). There
are around 700 housing associations across Denmark and these are regulated by the state but owned and operated by
the members themselves. There are no income ceilings for renting these but there is a limit on construction costs. 7% of
the construction costs are financed by the municipality through interest-free loans.

In Sweden, there is officially no social housing anymore. However, public housing does exist with part of the housing
sector being municipally owned. There is also cooperative housing in the form of tenant ownership as well as a system
of negotiated rent setting for the whole rental sector. Around 30% of Sweden'’s residents rent their housing and of this
around half is municipally owned (see the website of ). In Sweden there are no longer general housing
subsidies and there are no priorities given to people with lower income. Thus, the municipally owned sector has no
benefits compared to the private rental sector. [15]

0%-1%
B 2%-4%
W 5%-10%
W 11%-18%

Figure 8. Social rental housing as percentage of total housing stock in the EU. [15]
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https://aab.dk/TopMenu/In-English/About-social-housing
https://www.allmannyttan.se/vilka-vi-ar/vad-ar-allmannyttan/

CULTURE
Denmark and Sweden, all part of Northern Europe, are not considered very different from the Netherlands when it comes
to culture. Of course, there are some differences in nuance that will be noticed when doing business and collaborating.

One way of looking at culture is from the definition: “the collective mental programming of the human mind which
distinguishes one group of people from another”. Geert Hofstede has been one of the pioneers of the research done on
how culture influences the workspace in different cultures. Based on his studies the following can be said about cultural
differences between Denmark, Sweden and the Netherlands, see Figure 9 [16]. These are some insights and should not
be seen as fundamental truths for all individuals or these societies as a whole.

80 78
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7 67 70 g8
53 53
38 35
31 29
23

18 16 14
Power Individualism Masculinity Uncertainty Long Term  Indulgence
Distance Avoidance  Orientation

mDENMARK ~SWEDEN NETHERLANDS

Figure 9. Cultural differences between the countries based on the research by Geert Hofstede [16]

Power distance: “The extent to which the less powerful members of institutions and organisations within a country expect
and accept that power is distributed unequally”. Denmark is at the very low end of this dimension with 18 points. This
expresses high autonomy of employees and that Danes “coach” rather than “lead” their employees. Power is
decentralised and workplaces have an informal atmosphere. This is similar for Sweden, also ranking quite low in
comparison with other countries. As well as in Denmark, in Sweden power is decentralised, superiors are considered
accessible and everyone is on a first name basis. In all, there are similarities to the Netherlands, where the workspace
also has most of these traits, but the acceptance of power distance and hierarchy is slightly lower in Sweden and lower
in Denmark.

Individualism: “The degree of interdependence a society maintains among its members.” Here all three countries score
very similar. Individualism is slightly higher in the Netherlands which might mean that people are slightly more prone to
expect individuals to take care of themselves and their direct family members only.

Masculinity: A high score on this dimension suggests a society more driven by competition, achievement and success
and a low score indicates more focus on caring for others and quality of life. All three countries score low on this
dimension, meaning life/work balance is important and decision making is made through involvement and consensus. In
Sweden, scoring the lowest of the three, this is more accentuated. Here, “lagom” is an important part of the language
meaning “not too much and not too little” and it is important that everybody has enough, and nobody goes without. The
differences in this dimension might also be the reason that Danes are known for having a very direct form of
communication, similar to that of the Dutch, whereas Swedes are known to be a bit more cautious.

Uncertainty Avoidance: “The extent to which the members of a culture feel threatened by ambiguous or unknown
situations and have created beliefs and institutions that try to avoid these”. Sweden and Denmark both score lower than
the Netherlands on this dimension meaning that schedules are more flexible, not a lot of structure is needed in the work
life and innovation is not seen as a threat. The higher score in the Netherlands suggests leaning towards more structure
and that people have more of an inner urge to be busy and work hard, something that is less accentuated in Denmark
and Sweden where hard work is undertaken but typically only when necessary.

Long Term Orientation: Low scores indicate societies that prefers to maintain traditions and norms, high scores indicate
societies that are more pragmatic and encourage preparing for the future. With an average score, Sweden cannot be
said to have a preference whereas the Netherlands, with a higher score, is seen more as a pragmatic society where truth
will depend on situation and context. Traditions can more easily adapt to changed conditions and there is more of a long-
term view on things. This is different from Denmark which is more bound to traditions and more short term oriented.

Indulgence: “The extent to which people try to control their desires and impulses”. All three countries score high meaning
there is a lot of room to realise impulses and desires with focus on enjoying life. Denmark scores similar to the
Netherlands, and Sweden a bit higher. This might indicate more focus on leisure time but generally, the countries are
very similar when it comes to this dimension.



Denmark and Sustainable Buildings

The population in Denmark reached 5.8 million in 2018 and is projected to increase to 6.2 million by 2030 and 6.5 million
by 2050. The working age population made up 64.1% in 2018 is expected to decrease to 60.1% in 2050 when people
over 65 will make up almost one fifth of the total population. The number of households in Denmark reached 2.4 million
in 2018. [9] The urbanisation in Denmark is one of the highest in the EU at almost 88% and is still increasing. Most people
live in the larger cities of Copenhagen (1.3 min), Aarhus (270.000) and Odense (180.000).

MARKET STARTING POINTS

The construction industry in Denmark has been growing the last few years, but like it's Nordic neighbours the growth is
stagnating. The investment in construction industry was 30,1 billion EUR in 2018, a growth of 4,6% from the year before
with predictions of a growth of 7% for 2019 and a growth of 1% for 2020 (pre-pandemic). Investments in both residential
and business buildings is stagnating as can be seen from the total investments in residential and business buildings in
Denmark and Sweden in the period 2015 to 2020 in Figure 10. The number of new residential dwellings built in 2018
were 33,000 whereas for 2020 the prediction was 29,000. [17]
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Figure 10. Investments in the construction sector in billion EUR in Denmark and Sweden from 2015 to 2020 (2019 and 2020 predictions)

There is a sense of optimism in the Danish construction sector, even with the covid-19 pandemic. Especially the market
for renovations is expected to contribute to economic progress in the industry with an increase in employment expected
in 2021 after a slight decline in 2020 and an expected increase in investments in. This is due to a rise in the number of
sold dwellings where private homeowners are investing in renovation as well as a larger focus on energy renovations
throughout the sector. In addition to this, several policy initiatives have been launched in 2020 that are aimed at helping
the construction sector through the covid-19 crisis. Initiatives include an initiative to encourage homeowners to make their
homes more energy efficient (the so called “Boligspluje”) and a large financial package of 30 billion DKK for renovations
in the social housing sector (“almene boliger”) from 2020 to 2026 (the so called “Grgn boligaftale”). The investment in
office buildings is expected to increase moderately with 3,8% in 2020 and 2% in 2021, after an extraordinary growth in
investment in 2019. Also, the investment in new public buildings is expected to increase, despite the covid-19 pandemic.
In 2019, 400 thousand new square meters of public buildings were added. For 2020 the expectation was a slight increase
to 460 thousand new square meters going to 480 thousand in 2021 further. [18]

The house prices in Denmark are high and have been increasing rapidly between 2015 and 2018, despite tighter lending
standards and slowing economic growth. This is, among others, due to strict rent control with around 80% of the private
rental housing market stock being under rent control. This limits the supply of rental properties and thus drives the demand
for home ownership. [9]

SUSTAINABILITY

Denmark is seen as a leader in eco-innovation and sustainable construction. The country has a number of funding
schemes to support R&D and efficient use of energy in the building stock. [9] Denmark has high ambitions to fight climate
change with the Danish climate act setting the ambition of 70% reduction of greenhouse gas emissions by 2030, reaching
zero net emissions by 2050. [19] The country also has a broad sustainability strategy based on 23 objectives for financial,
social and environmental sustainability and in 2018 the government agreed on a strategy for circular economy where
construction is pointed out as one very important sector [20] [21].
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The ambitious goals for climate mitigation and circular economy have sped up the work with sustainability in the
construction sector. Developers as well as real estate owners are increasingly seeing sustainability as a competitive
advantage. This has led to work with creating a more ambitious sustainability framework for the sector. Its implementation
has started with a so called “voluntary framework for sustainable construction” (see Figure 11). This is being tested the
coming two years before it is due to be implemented. Some of the 40 construction projects where it is being tested can
be found . In the framework there are demands for the following [19] [22]:

Life cycle assessment - the building's overall climate impact
Resource use on the building site Vejledning om
Total economic analysis - costs for construction, operation and maintenance g::,;':;‘g‘,?;heds,
Operation and maintenance plan for maintaining the indoor climate Kiasoe
Documentation of problematic substances
Emissions to the indoor climate

Detailed demonstration of the daylight level
Noise from ventilation systems in homes
Room acoustics in homes

. . . X . Figure 11. The
To achieve the Danish climate goals and the broader environmental goals, voluntary private \ojuntary framework

sector agreements are broadly applied in the sector. The most used environmental certification  for sustainable
for buildings is DGNB (a Danish version of the German DGNB) followed by LEED, BREEAM  construction
and the Nordic Swan Ecolabel (see Figure 12). [3]

Another important part of the Danish construction industry to reach the

70 ambitious goals, but also to face growing competition, is ,
60 that took over the work of in early 2021. This Danish innovation
S0 network for the construction sector has members across the whole value
40 chain. It aims to set the agenda for sustainability and innovation in the sector
30 and coordinates and supports initiatives and projects. [23]

22 Architects are one of the forces driving the transition to more sustainable

buildings. In Denmark, like in many other countries, this means the role of the
O T Ne  LEED BREEAM Morde Green  Pasen architect is evolving. Software, digital tools and consulting are becoming more
- ng  hous important and architects are also becoming material suppliers. One example

is Lendanger Group, one of the most well-known architects in Denmark. [24]

Figure 12. Most used certification schemes for ~ [25]
sustainable buildings in Denmark [3]

THE CONSTRUCTION PROCESS

The general construction process in Denmark, from idea phase to construction is illustrated in Figure 13. For reference,
the Danish words are included. Depending on the project developer, the building may be owned and maintained by the
same company during the maintenance phase.

The largest construction companies for residential buildings in Denmark, for instance MT Hgjgaard, NCC Denmark and
Huscompagniet with turnovers of 6.8 min, 3.9 min and 3.3 min DKK in 2018 [26], do typically not do maintenance.
However, there are many real estate companies who also act as developers that do, the largest property owners being
Jeudan, ATP, Dades. Apart from some of these larger players, the construction sector in Denmark is quite local.

Is the project possible? What should the function be? ~ What is the content, systems,  How will the
materials, products noeded?  construction look like?
i i nstruction
Feasability study Project brief Project plan dc:c::mf“: Construction
(initi ) (progr ( (projektfasen) (udforelsefasen)
Decisions on:
’ :;x:::'c:::)’“s‘"g‘ General contract o } Building contractor takes over project for construction
+ Basio snergy system (Fagentreprise) documents and construction
it hosg otg) . Proectpanang  Procuromentof + Procuementof subconractors,instalation enesreneurs
+ Framelstructure details made by the ~ comtractor and consultants
Initial developer
(bygherre)

- Procurement of
architect and general
angineering

Tumkey contract (Hovedentreprise)
o —) + Contractor takes over project and makes the project plan, construction documents and construction
. of tallatio and consutants

Procurement of
contractor

Figure 13. General sketch of construction process in Denmark

The length of the construction procedure in Denmark is shorter than average in high-income countries worldwide. For
instance, 7 procedures and 64 days are needed to complete the administrative requirements for building a warehouse.
This makes Denmark score 87.9 points out of 100 and ranks 4" of 190 countries when it comes to ease of dealing with
construction permits. Sweden scores slightly lower with 78 points (see Figure 14). As a reference, the Netherlands scores
70 points, ranking 88". [27]
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https://baeredygtighedsklasse.dk/Lister/Casebank
https://klyngenforbyggerioganlaeg.dk/
https://www.innobyg.dk/

DB 2020 Dealing with Construction Permits Score

o 100
87.9: Denmark (Rank: 4)

78.2: Germany (Rank: 30)
78.0: Sweden (Rank: 31)
75.9: Finland (Rank: 42)
75.6: Regional Average (OECD high income)
71.6: Iceland (Rank: 72)

Figure 14. Denmark scores 87.9 points out of 100 and ranks 4th out of 190 countries when it comes to ease of getting a construction
permit.

MAIN TRENDS AND CHALLENGES
The main trends and challenges for the Danish construction sector are:

Increasing older population
- With an increasing older population housing and health care facilities for the elderly will be a challenge. The
Danish government has set up specific design requirements for age-friendly housing and introduced ambitious
funding for construction and renovation of healthcare facilities. [9]
Renovation is getting more attention
- The Danish government puts focus on the need for renovation of existing buildings to meet climate targets and
energy saving. This is driven by government strategies as well as subsidies and fiscal measures. [9] [28] [29]
One important example is the Grgn boligaftale, the large financial package of 30 billion DKK for renovations in
the social housing sector (“almene boliger”) from 2020 to 2026. [18]
Lack of skills in the construction sector
- Lack of skills is one big challenge as the older generation is retiring. This is seen as the most important
investment barrier in for construction firms in Denmark and is also a barrier towards achieving the ambitious
energy efficiency target. The shortage is mainly in craftspeople such as carpenters, bricklayers, plumbers and
soil and concrete workers. [9]
Productivity not increasing
- Accessing financing and reluctance to invest in new technologies such as BIM and lack of available funds for
training is holding back productivity in the construction sector in Denmark. [9] This, even if Denmark is seen as
a front runner in adopting BIM in the EU. [30] This might seem contradictory but in fact, adopting digital tools
in the construction sector is a challenge globally. What makes Denmark a front runner is taking this challenge
seriously with a national strategy and some important sector initiatives that strive to increase digitalisation in
the Danish construction sector.
Sustainable buildings a focus
- National legislation and focus of policy as well as current trends and developments in the sector show that
sustainable buildings are a focus area of the construction sector in Denmark. The most interesting trends and
challenges within sustainability being:
o  Circular and climate neutral buildings: specifically, developments in re-use and life cycle thinking
o Renewable energy systems: specifically, developments in electricity generation and energy
reduction in renovation
o  User centred design and well-being and
o Digitalisation for sustainability
- These areas of interest and the opportunities for business and collaboration are described in the chapter Market
Deep Dives from page 16. For a summary of the trend analysis and interviews conducted for this market study,
see Appendix 1: Methodology.
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Sweden and Sustainable Buildings

The total population of Sweden a bit more than 10 million and population projections anticipate an overall 32.3% growth
in the population to 2050, mainly because of increased net migration. At the same time, the demographic situation will
change. In 2018 the working age population was 62.4% of the total, expected to decline to 61.3% of the total in 2050.
People over 65 will increase from 19.8% of the total in 2018 to 21.8% by 2050. This is expected to drive the demand for
public sector construction, such as hospitals and care facilities and also the demand for housing adapted to the needs of
the elderly. [10] Urbanisation in Sweden is widespread with 87.7% living in larger towns and cities and this percentage is
increasing. Most people live in the cities in the southern parts with the three largest cities being Stockholm (1.5 min),
Gothenburg (600.000) and Malmé (320.000).

MARKET STARTING POINT

The construction market in Sweden has stabilised after a growth following the 2008-2010 financial crisis. With high
housing demand and growing population, the construction sector is expected to stay quite stable (see Figure 15). [31]
This growth has triggered growth in employment in the Swedish construction sector which increased by 27.4% between
2010 and 2018, mainly driven by people employed in the architectural and engineering sector (+34.9%), narrow
construction (+31.1%), and real estate activities (+14.9%) [10]
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Figure 15. The development of the construction market and GDP in Sweden 1990-2019 with a prediction to 2022. These numbers are
updated on 31 January 2021 and take the Covid-19 pandemic into account. [31]

The increase in growth in investments in the construction industry has been stagnating as can be seen in the figure
above. This is true for all Nordic countries the last few years, including Denmark as is also shown in Figure 10. [17]

The house price index in Sweden is high and increasing. The rise in house prices is partly due to structural bottlenecks:
housing supply (especially in main urban areas), combined with favourable tax treatment of home ownership and
mortgage debt. [10]

SUSTAINABILITY

Sweden is one of the European Innovation Leaders and scores high on categories such as Innovation-friendly
environment. The country has high ambitions to fight climate change with the goal to have no net greenhouse gas
emissions by 2045. This goal was adopted in the Swedish climate act in 2018 [32]. To reach broader environmental
sustainability, there are 16 environmental goals in place. These rest on the so called “generational goal” set by the
Swedish government: environmental problems need to be solved now and not be left for future generations [33]. In 2020
the Swedish government also launched a national strategy for circular economy [34].

The construction sector accounts for 30% of the emissions and around 30% of all waste in Sweden. To reach Sweden’s
climate goal, a green deal with a roadmap for the construction and installation sector has been agreed on by more than
100 public and private organisations in the sector. The goals for the construction sector are in line with the national
ambitions, to have net-zero emissions of greenhouse gases by 2045 and a reduction of 50% by 2030. In a survey, 91%
of the participants of the green deal think that the climate issue will have a big impact or will be absolutely crucial for their
business in the coming five years. [35]
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To achieve the climate goals and the broader environmental goals, voluntary private sector agreements are broadly

applied in the Swedish construction sector. For certifying that no harmful chemicals or toxic materials are used, the most

used certifications are ASTA, Byggvarubedémningen and Sunda Hus. The most used environmental certifications for
buildings are Miljobyggnad, BREEAM, LEED (see Figure 16). [36]

70
60 In 2020 a new certification scheme was launched from Sweden Green
50 Building Council (SGBC), “NollICO;” or ZeroCO. This certification can be
40 combined with the most common certification schemes already used in
20 Sweden and aims to lower the CO, emissions from the whole life cycle of
a building, including materials and building activities. ZeroCO, was
20 piloted in projects in 2020, the first building to get the certification being
10 an office building by the construction company Skanska in Malmé. [37]
D | - - - |

ing The construction sector in Sweden is dominated by three large

construction companies: Skanska, NCC and Peab. Each with a turnover

of between 34 and 44 billion SEK (in Sweden) these companies are far

ahead the rest where Veidekke is leading at a more modest 11 billion

Figure 16. Top five certification schemes for SEK turnover [38]. In projects where these dominating companies are

sustainable buildings in Sweden [3] involved, they are often setting the sustainability agenda. With other,

smaller actors, this depends. In the case of municipality owned land, the

municipality is often setting the bar whereas in projects with ambitious

architects, they will be the driving force of sustainability. There is a push from some architectural firms to try to take a

more active role in the early stages of a project. [39] Also the role of architects is evolving and architecture firms like
Kaminsky Arkitekter becoming reuse-consultants.

THE CONSTRUCTION PROCESS

The general construction process in Sweden, from idea phase to construction can be seen in Figure 17. For reference,
the Swedish words are included. Depending on the project developer, the building may be owned and maintained by the
same company during the maintenance phase.

Is the project possible? What should the function be? What is the content, systems, How will the

materials, products needed? ~ construction look like?
Feasability study Project brief Project plan Construction Construction
(forstudie) (progr dling) (sy dling) documants (byagskede)
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(bygghandling)
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: s::r::lrguslng‘ General contract o __} Building contractor takes over project for construction
+ Basic energy system (generaientropronad) documents and construction
Basienergy oyt e ot | e b e
+ Framelstructure detais made by the  Contractor and consultants
initial developer
(byggherre)

+ Procurement of
architect and
general
engineering

O =) Tumkey conract s
+ Contractor takes over project and makes the project plan, construction documents and construction
of . of tallat and consultants

contractor

Figure 17. general sketch of the construction process in Sweden

Typically, the three dominant players in the construction sector in Sweden, Peab, NCC and Skanska, do not do
maintenance. However, there are many real estate companies who also act as developers that do, the three largest
property owners being Vasakronan, Akademiska Hus and Castellum. Apart from these large players, the construction
sector in Sweden is, similar to Denmark, quite local.

While longer than in Denmark, the length of the construction procedure in Sweden is shorter than average in high-income
countries worldwide. For instance, 8 procedures and 117 days are needed to complete the administrative requirements
for building a warehouse. This makes Sweden score 78 points out of 100 and ranks 31% of 190 countries when it comes
to ease of dealing with construction permits. Denmark scores higher with 87.9 points (Figure 18). For reference, the
Netherlands scores almost 70 points, ranking 88™. [40]

DB 2020 Dealing with Construction Permits Score

87.9: Denmark (Rank: 4)
78.2: Germany (Rank: 30)
78.0: Sweden (Rank: 31)
75.9: Finland (Rank: 42)
75.6: Regional Average (OECD high income)
74.3: France (Rank: 52)

Figure 18. Sweden scores 78 out of 100 and ranks 315 country in ease in dealing a construction permit.
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MAIN TRENDS AND CHALLENGES
The main trends and challenges for the Swedish construction sector are:

600 000 new homes in the coming 10 years
- Sweden is facing a housing shortage, mainly in its main urban areas and will need a construction of 600.000
new homes by 2025. 80% of the municipalities face a shortage in housing. [8] [10] Despite this need, the
production of new housing has been decreasing the last years. In 2018 more than 52,000 new dwellings were
built, for 2020 the prediction was 41,000. [17]
1000 new schools in the coming years
- Connected to the increasing population the number of children attending elementary school will increase with
250 000. This means an increased need for new schools. By one estimation between 800 and 1200 new
schools need to be built in the coming 5-10 years. [41]
Renovation needed for up to 1.000.000 homes
- Many multi-dwelling buildings built in the so called “million program” between 1965 and 1974 are in need of
renovation [42]. An estimated 250.000 of the 1.000.000 homes built in this time period are in need of large
renovations [31]. Also, one of the goals of the road map for a climate neutral construction sector is that to make
sure renovations increase more than new construction. [35]
Highest construction costs in the EU and lack of labour and skills
- High construction costs are a key issue in Sweden. Adding to this is the challenge of labour and skill shortages
which can drive this further. The number of job vacancies in the construction and real estate sector have
increased by more than double between 2010 and 2018. This labour and skills shortage is expected to increase
in the coming years, with growing investments and high retirement rates. Investment in education and skills will
be crucial to improve productivity growth and address the skills mismatch in some parts of the labour market.
[10]
Sustainable buildings a focus
- As in Denmark, national legislation, policies and current developments point to a growing focus on sustainable
in the construction sector in Sweden. The most interesting trends and challenges within sustainability are:
o  Circular and climate neutral buildings: specifically, developments in re-use, life cycle thinking and
construction with wood
o Renewable energy systems: specifically, developments in renewable electricity generation and
energy reduction in renovation
o  User centred design & well-being and
o Digitalisation for sustainability
- These areas of interest and the opportunities for business and collaboration are described in the chapter Market
Deep Dives from page 16. For a summary of the trend analysis and interviews conducted for this market study,
see Appendix 1: Methodology.
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Market Deep Dives

In market study, the most prominent trends and developments within sustainable buildings in Denmark and Sweden have
been analysed, taking different aspects of sustainability into account (see figure 1). This in order to identify the most
interesting topics: those with business opportunities or opportunities for collaboration for Dutch partners. In this part of
this report, the selection of topics and specific areas of interest is presented and further explained, and a deep dive is
given for each of the different topics. Each market deep dive covers the background of the topic in the two countries, the
most important policies and legislation, some of the important actors and in what way Dutch partners can play a role.
More information on events, networks and organisations within these topics can be found through access to the online
actor map (see ).

It is important to note that this is one way of looking at the developments in Denmark and Sweden right now and one
selection of topics and specific areas of interest that are interesting for Dutch partners. These deep dives give important
insights in these markets and interesting topics but does not argue to give the whole picture of business opportunities in
sustainable buildings. Also, it should be seen as a snapshot of the market that is relevant the coming years as sustainable
building is a topic in development, technologies develop fast, new policies and strategies are drafted continuously and
new businesses will continue to change the market.

TOPICS AND SELECTED AREAS OF INTEREST

The topics and areas selected for the market deep dives have been identified through trend analysis and interviews
conducted for this market study. The factors that were taken into account when selecting were: where there are
developments that could benefit from international collaboration or more competition and where the Dutch market is
considered to be have good possibilities to export innovative products, services or share new knowledge. The topics and
areas that have been selected for the market deep dives are seen in the table below. Circularity, energy and well-being
are the most prominent topics, supported by digitalisation. Water and biodiversity are seen as interesting topics but
developments within these topics do not stand out. More information about the selection of areas of interest can be found
in Appendix 1: Methodology.

Topics Selected areas of interest Collaboration / Other areas of interest,
Business not selected
opportunities

Circularity “Circular Reuse Both Flexible design,
construction and ~ Material choices & Life Cycle Thinking Collaboration Circular business
climate neutral — Construction with wood (Sweden) Both models
buildings”

Energy “Renewable Electricity generation & smart grids Business Energy storage, heat
energy systems”  Energy reduction in renovation Business source for buildings,

passive housing

Well-being “User centred Future use of buildings Collaboration Toxicity, ventilation
design & well- Measuring well-being Business
being”

Digitalisation “Digitalisation Digitalisation of the construction process Collaboration -
for Digitalisation of buildings Both

sustainability”

The selected areas of interest cover the whole building life cycle, from manufacturing of products to deconstruction but
are more focused around the operation and use phase and the renovation phase. In Figure 19 the sustainability topics
and selected areas of interest are shown connected to the part of the building life cycle where they have the most impact.

User centred design
& well being

Future use of buildings
Measuring well-being

Digitalisation
of the construction process
of buildings

Renewable energy

systems
Electricity generation & smart grids
Energy reduction in renovation

Circular and climate neutral
buildings

Reuse

Material choices and life cycie thinking

Figure 19. Important topics and selected areas of interest and where in the building life cycle have the most impact.
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EFFICIENT RESOURCE USE AND ZERO EMISSIONS
Circular and Climate Neutral Buildings

Creating circular and climate neutral buildings is seen as one key element to achieve the climate goals in both Denmark
and Sweden. More than one third of all waste generated in both Denmark and Sweden is generated in the construction
sector, making it by far the largest waste source [9] [36] Also, around a third of all greenhouse gas emissions come from
the construction sector with a large part generated by the material use and emissions during the construction phase.
Focus on this topic means attention for reduction of emissions from the whole life cycle of a building, understanding how
to measure CO, emissions from material use and learning to make priorities for design, construction, maintenance,
renovation and deconstruction for reduction of both CO, emissions and unsustainable material use.

In the Danish Strategy for Circular Economy from 2018, the topic “circular and climate neutral buildings” is pointed out as
one of the most important focus areas and has led to targets for implementing life cycle thinking and reducing material
use. [21] In Sweden, a national strategy for circular economy was presented in the summer of 2020 by the Swedish
government [34] and a delegation and expert groups for circular economy have been formed for different focus areas.
One of the expert groups is working on circular construction [43]. The strategy has no further details on construction so
far and has not set any targets yet but will likely follow the fossil free road map of the construction sector. This road map
does not set any specific targets for reduction of material use or increased circularity but recognises that these are
important topics to address in order to achieve the overall target of zero greenhouse gas emissions by 2045. [35]

There is a lot of development in both Denmark and Sweden when it comes to the topic of circular and climate neutral
buildings in general but there are three developments that are particularly interesting when it comes to opportunities for
business and collaboration. These are reuse, material choices and life cycle thinking and wood construction.

REUSE

In both Denmark and Sweden, circularity in the construction sector is currently focused on the concept of reuse. However,
the broader concept of circular buildings (see e.g. ) is also getting more attention.

Today, Danish legislation holds “no real barriers” for reuse or broader circularity in the construction sector. This is the
conclusion of a studies from the Nordic Council of Ministers and the so called “Circle House” project, a flag ship project
for circular construction in Denmark. There are, however, a number of hurdles and a lack of incentives for reuse and
using circular principles in current regulations. Barriers include lack of (early stage) value chain cooperation and
partnerships in the construction sector, lack of economy of scale for reused materials, lack of quality assurance of reused
building materials as well as presence of hazardous substances in existing building products currently embedded in
buildings. To overcome these barriers, there is a need for; a) supplementary requirements for documentation of the
content and quality of building materials, b) requirements for documentation of the use of reused building products and
building products with recycled content, and c) requirements for building demolition plans. [36] [44]

In Sweden, like in Denmark, building sector stakeholders generally have a positive attitude towards reuse but the same
types of hurdles and needs are seen: a lack of incentives, knowledge and legislation. The current habits and attitudes in
the sector and the historic and current use of hazardous materials and low quality of statistics on materials flows are
pointed out as specific issues that are hindering the broader implementation of reused materials and products. To
overcome these hurdles, it is seen as necessary to support more commercial reference projects where techniques and
processes for secondary materials are used and proven, and work for a mature market for reused materials and products.
[45] [46]

Circular procurement is one way of promoting reuse and other forms of circular construction. In a project in 2020 there
have been efforts to translate Dutch frameworks and knowledge of circular procurement into a Swedish context. This is
being tested in 2021, but there is no specific focus on the construction sector. [47]

Important national actors
Throughout the construction value chain there are front runners that are working with reuse as a first step towards
reducing waste and more sustainable material use:

- Architects are driving the agenda for reuse a large part in both Denmark and Sweden. Architect firms at the
forefront of circularity are for instance: Lendanger Group (DK), 3XN (DK), Kaminsky (SWE), LINK (SWE),
EttElva (SWE) and Theory into Practice (TIP, SWE)

- There are also retailers and resellers of reused materials. In Denmark, is one of the pioneers and there
is the market place . In Sweden the network CChbuild has set up an initial for reused
material. Also, there are companies that buy and sell reused materials like Kompanjonen, ReclaimD and
Bruksspecialisten (reused bricks).

- Interesting networks within the area of reuse and circular construction are: VC@B knowledge for Circular
Construction (DK), LMF30 in Malmé (SWE), Aterbruk Vst in Gothenburg (SWE) and CCBuild (SWE).

- Interesting projects are: , ,

Business and Collaboration Opportunities
The areas where there is a current “gap” in the Danish and Swedish market on this topic and where Dutch players could
play a part are:

Business opportunities:

- Solutions for digital marketplaces, including the broad implementation thereof

- Technology and processes that efficiently identify and extract materials and products in deconstruction
- Solutions for implementing material banks, material passports and demolition plans

- Calculation tools for easy assessment of the impact of reusing building materials
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Collaboration opportunities:

- More collaboration on development of circular procurement processes, maybe especially for Denmark where
this has not started yet. Learnings can be drawn from the Swedish project [47]

- Information on Dutch successful reuse projects and experiences from projects working more broadly with
circular construction (such as Circl in Amsterdam and Hof van Cartesius in Utrecht) and organising exchange
between architects and developers in the Netherlands and Denmark/Sweden

- Collaboration around needed policy changes connected to e.g., waste and quality assurances

Featured Project: Circle House

Named "Denmark's first circular housing project”, Circle House is a result of lots of research and sought out examples
of suppliers for circular products and services. The project is led by Lejerbo Housing Association working together with
3XN. Construction is expected to be completed in 2023.

More information can be found here.

MATERIAL CHOICES AND LIFE CYCLE THINKING

To achieve climate neutral buildings and less environmental impact and CO, emissions from construction, life cycle
thinking is becoming more important in both Denmark and Sweden. Looking at the impact on the environment across the
whole construction process can help identify in what stages decisions are most important. Material choices have been
identified as one of the most crucial parts for the construction sector and buildings are more often seen as “material
banks”, essentially a source for future material flow [48]. Using Life Cycle Analysis (LCA) tools is one way of making
priorities.

In contrast to the Netherlands, where the use of LCA has been mandatory for buildings since 2013, this is not yet the
case in Denmark and Sweden. In Denmark this could change with the goal to implement a new framework where the use
of LCA is mandatory for buildings. This is being assessed now and could be implemented by 2023. Already now, the
Danish state provides a free tool for creating life cycle analyses for buildings ( ). In Sweden, a first step is being
taken with the so-called climate declarations for buildings that will become mandatory from 2022. This is expected to be
followed by the implementation of limit values. [49] In parallel, there are other efforts to make material choices more
straight forward, like the example of the “construction material pyramid” from the Centre for Industrialised Architecture
(CINARK) at the Royal Danish Academy showing the emissions from different building materials. [50]

Currently, LCA is used but there is still research being done on the subject of life cycle analysis for buildings to create
better and more accessible tools. This is needed to make it easier to weigh in the factor of material use and emissions in
decisions. In both Sweden and Denmark using full life cycle assessment s still not yet business-as-usual. With the coming
policy changes in both countries, this is expected to change. The updated targets in Denmark, that will be in place after
2023, and the new law for climate declarations in Sweden in 2022 will make speed up the application of life cycle thinking,
analyses and the development of environmental product assessments (EPDs) for assessing building products and
elements. [49]

Important national actors

In both Denmark and Sweden, academia is still an important part of the development of this field. Also, the larger
consultant firms are starting to do LCAs for (especially the larger) construction companies. Examples of important actors
in Denmark and Sweden are; VC@B knowledge for Circular Construction (DK), Teknologiskt Insititut (DK), Statens
Byggforskningsinsitut, Centre for Industrialised Architecture, the Swedish Life Cycle Center and the Swedish
Environmental Insitute (IVL). There is also a , created from the Nordic Council of Ministers
that aims to harmonise the work in the Nordics around life cycle assessment of buildings.

Business and Collaboration Opportunities
As this is still an area where academia and pilot projects are playing an important role and the shift is slowly happening
in the construction sector itself, the main opportunities lie in sharing good practice.
Collaboration opportunities:
- Share pilot projects, further compare the practices in the Netherlands that have been in place for longer and
compare them with the current developments in Denmark and Sweden.
Business opportunities: there are no identified business opportunities in this area
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Featured Project: Hoppet Preschool

The construction of this preschool started in the fall of 2020 with the goal of creating the first fossil free building project
in Sweden. Looking at all parts of the process and all different materials, the municipality of Gothenburg have gathered
a range of partners to deliver fossil free solutions.

More information can be found here.

CONSTRUCTION WITH WOOD

The findings of this market study are that the development and focus on constructing with wood is more prominent in
Sweden than in Denmark. Therefore, this deep dive only covers Sweden. At the same time, the construction with wood
is getting more attention globally, and therefore also in Denmark. For instance, there are developments in building with
wood in one of Copenhagen’s new neighborhoods, Faelledby. [51]

In Sweden almost half of all residential buildings, mostly in one- and two-story buildings, are built with wood. In recent
years, however, there has been a shift to start working with wood in higher and more complex constructions. The technical
and environmental benefits of working with wood are driving this trend. Today the market share is 10-15% and the
production is growing for small dwellings (see Figure 20) as well as for multi-story buildings. [8] [52]
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Figure 20. The production, import and export of small wooden dwellings between 2008 and 2018 [53]

Looking at the current investments for raised capacity in the industry, there is a potential to build up to 50% of the new
multi-story residential buildings and 35% of the commercial buildings with wood by 2025. This development is expected
to not only lower CO, emissions, but is also expected to create new jobs and raise the efficiency in the construction
sector. Industrialisation and prefabricated elements will be a key factor to achieve this. Growth of local players is expected
to cover most of the increase. Imported wood and prefabricated elements could feature to some extent but the opportunity
for international business is expected to be more focused on technology solutions. [54]

The Swedish large-scale wood-building industry is still developing. Until now, this development has somewhat happened
in the outskirts of the construction sector within small-scale industrial builders. These actors have often also been the
ones developing and owning the projects whereas the large, dominating companies in the sector have more or less acted
as spectators. In order to increase the share of wood in the market, these large companies also need to start using more
wood. This will not be easy due to the, very strong, practice of using cement in the sector. One key factor for the shift to
more wood is expected to be producing wooden elements that can substitute concrete more directly. [54]

Important national actors
- The pioneers in building with wood in Sweden today are companies such as Derome, Lindbacks bygg,
Moelven, Stora Enso, BoKlok, OBOS and Martinsons tré
- There are also some national associations like the Swedish association of wood-building (Sveriges
trabyggnadskansli) and Swedish Wood.
- Interesting projects are: ,

Business and Collaboration Opportunities

As this market is expected to grow significantly, but the production is expected to be mainly located in Sweden, there is
mainly a “gap” in production technology and experiences with building with wood. Specifically, the parts where Dutch
players could play a part are:
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Business opportunities:

- Production technology that helps in industrialising the wood construction sector
- Import of wooden elements and products (limited)

Collaboration opportunities:

- Collaboration around developing production technology

- Exchange in experiences with building with wood
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Featured Project: Sara Kulturhus

This cultural centre is currently being built in Skellefted in Sweden and supposedly going to be the highest wooden
building in the world with its 20 stories. Even the elevator shafts are built made out of wood. The architect White and

partners have developed several innovations to make the building possible.

More information can be found here.

BUILDINGS WITH 100 % CLEAN ENERGY
Renewable energy systems

Both Denmark and Sweden are in the top of EU countries when it comes to share of renewable energy in their final
energy consumption. Renewable energy production in Denmark has been increasing steadily since the 1990’s to account
for 35% of the energy consumption today. The Swedish share of renewable energy is the highest in the EU with 55%.
This compared to the Netherlands having around 8% renewable energy (see Figure 21). [55]
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Figure 21. Share of energy from renewable sources in the EU member states, 2018 [55]

The share of dwellings heated by district heating is relatively low in the Netherlands (4%) compared to Denmark (65%)
and Sweden (more than 50%) as seen in Figure 22.
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Figure 22. Share of buildings heated by district heating in Denmark, the Netherlands and Sweden respectively [56] [57] [58] [59]

As much as 90% of multi-dwelling buildings in Sweden are heated by district heating whereas for one- and two dwelling
buildings this figure is only 17% (the most common way of heating being by electricity). [58] In Denmark, apart from
district heating, which is the far most common way of heating, natural gas and oil is also used. The number of homes
being heated with natural gas and oil have been declining since the 1980’s to around 600.000 homes in 2019. [60]

In summary, it can be good to keep in mind that the starting point for the energy transition in Denmark and Sweden is
quite different from the Dutch focus to reduce the use of natural gas and rapidly increase the production of renewable
electricity. Nonetheless, both Denmark and Sweden have had a lot of focus on energy reduction and renewable energy
production the last decades. This is continuing with new and cheaper technologies, stricter regulation to reduce energy
usage for heating and more focus on renovation and energy saving. The most interesting areas within this topic are
therefore renewable electricity generation and smart grids and energy saving in renovation.

RENEWABLE ELECTRICITY GENERATION AND SMART GRIDS

In Denmark, currently most renewable electricity comes from wind power. In 2019 the energy generation from wind was
more than 16 000 GWh. Especially large-scale wind power plants are on the rise and in 2019 75,5% of the total wind
power generation came from plants with a capacity of more than 2 MW. The installation of solar energy is also increasing.
In the year 2000 there was hardly any solar energy installed at all in Denmark, in 2018 the energy generation from solar
was 960 GWh, 2,5% of the total electricity consumption. [60] [61]

In Sweden most of the electricity generation comes from nuclear (38% of the total) and hydropower (37% of total) but
also wind power is increasing steadily (12% of total in 2019). The installation of solar electricity is also increasing rapidly
in Sweden: in 2018 the installed capacity was 411 MW, an increase with 178% from the year before. Still, solar only
accounts for 0,4% of the total electricity generation. [62]

In both Sweden and Denmark small scale installations on roofs is the most common form of solar power but the installed
power per person is 7 times higher in Denmark than in Sweden. This is due to very beneficial financial support systems
in Denmark that has been in place in different forms causing a peak in installation in 2012. Also, electricity prices (including
taxes) are higher in Denmark than in Sweden.

Denmark still has a number of different financial support systems for renewable electricity from . The
beneficial support system for solar and “house-hold windturbines” (husstandsvindmgller, below 25m) will be changed
from year-based to a “flexible” settlement from 2021. This means produced electricity will not be directly set off against
the consumption of electricity but sold on the electricity market at market prices. [63]

In Sweden, there was financial support for solar power for private citizens as well as the private and public sectors until
2020. This, together with a growing interest in the technologies and lower prices, has increased the installation of solar
panels amongst homeowners. There will be more funds available from 2021 but this is not expected to be enough for the
large number of companies and homeowners on the waiting list [64]. However, as of 2021, a new tax reduction scheme
for green technology will also be implemented for private citizens. In this scheme there will be a tax reduction for solar
panels (-15%), charging stations for electrical vehicles (-50%) and private storage of energy (-50%) [65].

In October 2020 the Swedish government started working on a strategy for electrifying the Swedish energy system. The
strategy is expected to be launched by October 2021. One forecast is that the need for electricity will quadruple by 2050,
accelerating the need for investment in renewable electricity further. Storage of energy is expected to be a key part of
the transition with the electricity network already at maximum capacity in parts of the country. [66] [67] In Denmark there
is no national electrification strategy to date, but there is a strategy for electrifying the rail network. Together with
electrification of processing industry and the expected increased electrification of heating systems for buildings, the
demand for electricity in Denmark is set to increase as well. [68] [69]

There is a lot of potential for the market for renewable electricity generation directly connected to buildings (on the roof
or facade) in both Denmark and Sweden as none of the countries are expected to have reached a peak in installations
yet. The largest challenges currently are, as in many countries around the world, the lack of knowledge of the benefits by
developers and building owners alike as well as an uncertainty due to ever changing financial support systems. The fact
that the share of renewable energy in both countries is already high also creates a certain degree of complacency in the
energy transition. This means there is no sense of urgency or push to install more capacity but rather a feeling that one
“is doing quite well” in terms of renewable energy. This is factually true, by European standards, but causes issues in
getting the necessary investments in these technologies to reach the national targets.
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These challenges should not be seen as a barrier for entering this market. On the contrary, new products and services
in this area, that make it easy and accessible to install and use renewable electricity technologies, are needed to continue
to accelerate their adoption. The growth of renewable power in the built environment also puts more pressure on the
necessity of continued development and implementation of smart grids and there is a trend towards looking at storage of
electricity in different forms.

Important national actors

Most of actors in the renewable electricity market for buildings in both Sweden and Denmark are energy companies and
local entrepreneurs. In Denmark there are around 270 certified solar installation companies (see the list at )
and around 60 electricity companies (see the list at ). In Sweden there are around 400 local energy
companies (see the whole list at ), the largest actors within solar are E-on, Vattenfall, Umea Energi and
Telge Energi. There are also few larger national actors that have their business explicitly solar power for buildings.
Examples in Denmark are KlimaEnergi and VivaEnergi and in Sweden El av Sol Nordic, Freebo and Soltech (see more
at ).

For consumers, there is guidance on installing solar power, in Denmark through the national knowledge portal
¢ ” and in Sweden at “ ”and “ ” (providing solar maps).

In Sweden the largest growth in installation of solar is in the bigger cities. In 2019 Gothenburg, Uppsala, Stockholm and
Linkdping had the highest total installed solar capacity (all more than 15 MW). In the same year Gothenburg, Uppsala
and Vésteras installed most new solar power of all Swedish municipalities (around 6 MW). [70]

Business and Collaboration Opportunities

The ambitious goals for renewable energy in both Sweden and Denmark and the still unexplored subjects of household
storage and smart grids make this an area with high potential business opportunities. There is a belief the markets need
a kick-start with innovative and accessible products and services in this segment.

Business opportunities:
- Export of Dutch electricity generation and smart grid innovations (products and services)
o e.g. Vehicle to grid technology and small scale wind
o  This can be done through getting in contact with project managers of building projects directly (during
the project plan phase, see Figure 13 for Denmark and Figure 17 for Sweden) and through public
procurement processes for existing buildings

Collaboration opportunities:
- Exchange on experiences and pilot projects to discuss the further development of smart grids and the different
options for creating smart and flexible electricity grids. Copenhagen Capacity has done on this that can
be built on.

To be able to reach these opportunities, a comparison of the smart grid development in the Netherlands and
Denmark/Sweden and exploring companies that are currently developing this further, is recommended.
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Featured Project: Town hall of Middelfart, Denmark

Crowned the most sustainable public building in Denmark, this town hall also the first building in the country to be DGNB
Platinum and Diamond certified. One of the most important aspects that has been praised is the attractive architectural
design that is intended to give the building a broader meaning and a role as a landmark for citizens.

A wide range of measures have been implemented to ensure that the building is economically, environmentally and
socially sustainable. Energy usage is minimised through a very energy-efficient mechanical cooling system and solar
cells on the building’s roof. The building has a durable aluminium fagade with low environmental impact that requires
low maintenance. The interior design is focused on optimising indoor temperature, daylight and acoustics.

More information can be found here.

ENERGY SAVING IN RENOVATION

To achieve the climate targets, the existing building stock is a very important target for reduction of energy in both
Denmark and Sweden. Denmark has a variety of funding schemes available to support R&D projects related to the
development of innovative eco-efficient technologies and to the efficient use of energy in the building stock. Also, energy
efficient renovation of buildings is supported by the strategy ‘Road to energy-efficient buildings in the Denmark of the
future’, as well as subsidies and fiscal measures. However, the current shortage of qualified professionals (mostly skilled
craftspeople such as carpenters, bricklayers and concrete workers) constitutes a barrier towards achieving the energy
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efficiency targets. [9] The ambitious financial package for renovations in Denmark’s social housing sector launched in
2020 is an important part of tackling this. There are 30 billion DKK set aside for renovation projects from 2020 to 2026
and 18,4 billion DKK are already reserved for projects all over Denmark. The scheme is expected to spark a wave of
further investment in renovation from the construction industry, estimated to 3.6 billion DKK in 2020 and 9.4 billion DKK
in 2021. [18]

In Sweden, there is also a need for investments in energy efficiency in old buildings, especially in those built during the
60’s and 70’s. There is also an attitude that public buildings should set a good example in terms of sustainability and
energy use. [31] The estimation is that up to 1 million homes built in the 60’s and 70’s (the so called “million-program” or
“miljonprogrammet”) are in need of renovation and that 250.000 of these are in need of large renovations. This means
investments of up to around 500 billion SEK and includes renovations for energy saving such as ventilation, insulation
(windows, roofs and walls) but also renovation of the electricity system and balconies and facades. [42] The current
average energy usage in these buildings is 155 kWh energy per square meter. This compared to the average of 134
kWh/m2 for all multi-dwelling buildings in Sweden. [71]

Important national actors

- Large property owners in Denmark and Sweden will be important actors in the large renovations that need to
be made the coming years, especially in buildings that are built in the 60’s and 70’s. In both Denmark and
Sweden the social housing sector is an important player. In Denmark it's the 700 Almene Boliger, 500 of which
being respresented by and in Sweden the sector is being represented by the joint organisation for the
municipal owned housing, .

- In Sweden, the three dominating contruction companies have all created a package for the renovation of
“miljonprogrammet”: “hallbar renovering” (NCC), “miljonlyftet” (Skanska) and “bolyftet” (Peab)

- In both Denmark and Sweden there are knowledge centres for energy saving: SparEnergi (DK) and ICHB
(informationscentrum for hallbart byggande, SW).

Business and Collaboration Opportunities
The need for accessible and inexpensive technology in this area are high in both Sweden and Denmark.

Business opportunities:
- Products and services for energy saving in renovation will be interesting for property owners in Denmark and
Sweden, focus on the social housing sector, through the largest Danish organization and the Swedish
who are hoping for international collaboration to lower prices [72]
- Technologies and knowledge around industrialisation of the renovation process (standardisation and
automation)

Collaboration opportunities:

- Developing renovations with a holistic perspective: that save energy, are well executed and use non-toxic
materials with a sustainable financial model. As this is also a focus area for the Dutch energy transition:
exchange with the Dutch social housing (woningcorporaties) on the topic of products and services for
renovation and energy saving

- Information and exchange around industrialisation with the Dutch organisation “Stroomversnelling” and other
industrialisation initiatives

To be able to reach these opportunities, further mapping of the maturity of different technologies as well as companies
that are already offering products and services in this area in Denmark and Sweden is recommended.

Featured Project: HSB Living Lab

Ongoing innovation projects in a building that works as a hub for innovation and research on the campus of Chalmers in
Gothenburg. This living lab explores the future of living and is run by HSB, one of the larger cooperative association for
housing in Sweden.

More information can be found here.
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BUILDINGS ARE SPACES FOR LIVING, WORKING AND LEARNING
User centred design and well-being

There used to be a distinction of three spaces in society: home as “the first space”, work as “the second space” and
places for leisure and other activities as “the third space”. Now, the straight lines that previously could be drawn between
these spaces and functions are blurring. With the Covid-19 pandemic this has further accelerated, putting pressure on
the discourse of how many office buildings we actually need and how buildings can be more multi-used in the future. [73]
At the same time there is more attention brought to the fact that buildings are not mere shelter or a place to put a desk
but spaces for living, working and learning. Especially in Europe, where 90% of the time is spent indoors, the indoor
climate, emissions and noise and light are rightfully put in the spotlight. [3] These two aspects of user centred design, the
future use of buildings, and measuring well-being of buildings, have been identified as areas of interest in the sustainable
building sector in Denmark and Sweden.

FUTURE USE OF BUILDINGS

The need is changing for what buildings provide. From the users’ perspective, a building can be a home but sometimes
also an office, a place for learning and socializing. This notion has accelerated through the Covid-19 pandemic with
learning and working from home becoming the new normal, office buildings around the world staying empty and vacancies
taking over previously crowded shopping streets. The major shift to working from home, more home-based activities and
shopping online has sparked the discussion about how we will use the space in and around buildings in the future. Some
analysts suggest that we might see a trend of people moving out of the city centres, where they can afford to buy or rent
a place with an extra room and have access to outdoor space. At the same time, offices will probably become more
important for periodic social connections with colleagues and creativity will be needed to fill the vacant shopping streets.
In all, the future use of different kinds of buildings is shifting and with this the need for more flexible physical planning
(and planning legislation) and a new role for real estate owners. [73] [74]

Business and Collaboration Opportunities
This notion of future use of buildings is still a discussion in development but it is an important topic to follow.

Collaboration opportunities:

- For now, it can be interesting to share ideas and knowledge about how the use of buildings could continue to
develop in the coming years. For instance, by organising discussions with property developers and real estate
owners from the different countries.

Business opportunities: there are no identified business opportunities in this area

MEASURING WELL-BEING

In both Denmark and Sweden, the subject of well-being indoors and measuring this is an area that has gotten renewed
attention. The Covid-19 pandemic has brought even more attention to this. In Denmark there is a clear trend towards
stricter targets for well-being in buildings with targets regarding operation and maintenance plans for the indoor climate,
measuring emissions to the indoor climate, documentation of problematic substances, daylight level, noise from
ventilation systems in homes as well as room acoustics in homes. In Sweden, toxicity of materials has long been a very
important aspect of the building process and there are several voluntary certifications developed to ensure this. However,
there is now a renewed discussion about stricter measurement of emissions to the indoor climate during the use phase.

Business & Collaboration Opportunities

The notion of well-being in buildings has a long history in Denmark and Sweden but has gained renewed importance,
especially in Denmark. More information is heeded on specific technologies and actors in the market of measurement to
say anything about collaboration or business opportunities. To do this, further mapping of the technologies within this
area is recommended as there is a lot of Dutch expertise on the subject. The focus should be on measurement of indoor
climate during the use phase and connections to the area Energy Saving in Renovation (on page 22).

Featured Project: Parking garage and a playground

Multi-story car park with green facade and an amazing playground on the roof in Copenhagen showing that buildings
can have multiple functions — not only for people but also for the environment around it.

More information can be found here.
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DIGITAL TOOLS TO ACCELERATE THE TRANSITION
Digitalisation for Sustainable Buildings

Digitalisation is one of the strongest trends in the construction sector as a whole and could increase the effectiveness of
the sector by one fifth. [8] One important part of the ongoing digitalisation is the implementation of Building Information
Modelling (BIM) and the shift from a general visualisation to full scale digital twins. This possibility of looking at a building,
terrain or neighbourhood at a very detailed level will be an important driver for sustainability. Another important part of
the ongoing digitalisation are increased possibilities to digitalise buildings: to sensor well-being aspects such as noise
and air quality as well as to log important physical aspects of buildings for future renovation and reuse. These two areas
have been selected as areas of interest for Denmark and Sweden. Digitalisation developments are directly connected to,
and accelerate the development of, the other areas of interest.

DIGITALISATION OF THE CONSTRUCTION PROCESS

Sweden and Denmark are seen as global front runners when it comes to digitalisation and adoption of BIM and also
embracing the concept of digital twins. In Denmark, there has been a BIM-requirement in public procurement in place
since 2007. This is one of the reasons why a lot of projects use BIM today. By 2016, 78% of Danish design companies
used BIM to produce 3D visualisation. [75] However, there is much more potential for this type of technology in the sector
and in 2019 the Danish “strategy for digital construction” was launched to put focus on the need for further digitalisation
and technological advancement to increase the productivity in the construction sector. The strategy mentions the need
for standardisation for better implementation of BIM and the importance of technology neutral implementation. Also,
digitalisation for sustainability is an important part of the strategy and there are three initiatives mentioned that will be
formed to achieve its goals: 1) development of a connection between Life Cycle Cost (LCC), Life Cycle Analysis (LCA)
and BIM in the building sector to be able to better analyse and measure sustainability in the different parts of a building
as well as its costs, 2) gather data and experiences from sustainable buildings in a data base and 3) development of
digital passports for materials and buildings. [76]

In Sweden, the use of BIM is starting to take hold and in some public organisations such as the Swedish Transport
Administration the use of BIM is even mandatory. The national programme “smart built environment” is an important part
of Sweden'’s plan to embrace digitalisation for sustainable cities but there is no further national strategy in place like the
Danish one. [10] The roadmap for a climate neutral construction sector by 2045, an initiative by the construction sector,
mentions digitalisation as an important tool for reaching the sustainability targets and mentions the importance of quality
of data and open-source development but does not further specify how this will be done. [35]

Implementation of digital tools is the main challenge in both Denmark and Sweden. In Denmark, even if there has been
a mandate to use some sort of BIM-tool in place for more than 10 years, the requirements are quite easy to meet.
Therefore, the full potential of using digital tools for designing, and especially for maintaining a building has not yet been
achieved. [35] [75]

Important national actors

In both Denmark and Sweden, the large consultancy firms are working with BIM. Especially for Denmark there is ,
a joint business platform that aims to develop digital standards for the construction industry (not specifically working with
sustainability). Also, , continuing the work of , Is driving the implementation of digital tools in
the Danish construction sector.

In Sweden, is a membership organisation with 200 members driving the digitalisation of the built environment
(their members can be found ). is a Swedish platform directed at startups that hosts events and talks
about digitalisation in the construction sector.

Business and Collaboration Opportunities

Collaboration opportunities:

- There are already active actors and networks on the subject of digitalisation of the construction process in
Denmark and Sweden. As the Netherlands has also come far in the field of digitalisation it is interesting to start
with sharing best practice and examples where the use of BIM has gone hand in hand with making more
informed choices on for instance material input or output, increased insight in used materials or creating a more
energy efficient building.

Business opportunities: there are no identified business opportunities in this area

DIGITALISATION OF BUILDINGS

For the other selected areas of interest, especially reuse, material choices and life cycle thinking, electricity generation
and smartgrids, energy saving in renovation and measuring well-being in buildings, the development of digital tools and
sensors in buildings is important. New products and services will be needed for everything from putting sensors in place
to gathering and analysing the large amounts of data. Digitalisation of buildings is thus a development that should be
considered and connected to the opportunities for business and collaboration stated in the other areas of interest in this
report.
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Featured Project: A Working Lab

Innovation space and co-working place in Gothenburg Sweden. The building as well as its content and partners are
committed to innovation and sustainable systems. The building is a result of a large number of ambitious innovation
projects and is one of the pioneer projects in Sweden working with BIM.

The building was built and is managed by Akademiska Hus, one of Sweden's largest property owners that builds,
develops and manages environments for education, research and innovation.

More information can be found here.

Conclusion and Next Steps

There are many interesting opportunities for collaboration between the Netherlands and Denmark and Sweden when it
comes to sustainable buildings. There is a lot to learn from each other, opportunities to collaborate on further development
as well as opportunities to spark more trade for products and services within sustainable buildings.

Top business opportunities identified in this market study are:

- solutions for digital marketplaces for reused materials, including the broad implementation thereof,

- technology and processes that efficiently identify and extract materials and products in deconstruction,

- solutions for implementing material banks, material passports and demolition plans,

- innovative and accessible electricity generation and smart grid products and services,

- products and services for energy saving in renovation, and

- technologies and knowledge around industrialisation of the renovation process (standardisation and
automation).

Top opportunities for further collaboration identified in this market study are:

- how to put circular construction, in a broader sense, in practice,

- renovations with a holistic perspective: that save energy, are well executed and use non-toxic materials with a
sustainable financial model,

- knowledge on industrialisation (standardisation and putting production to scale successful elements and
products), especially connected to building with wood and energy saving in renovation,

- development of the concept of user centred design and the future role of buildings, and

- experiences in successful implementation of digital tools for sustainability.

There are large similarities in the opportunities between Denmark and Sweden. However, in Denmark there is more focus
on measuring indoor wellbeing with the new targets for the construction sector and currently more direct opportunities
within energy renovation with the large investments from the government launched in 2020. In Sweden there is a larger
focus on construction with wood and a need for higher productivity: covering the need for many new residential and public
buildings at lower costs.

When it comes to doing business in Denmark and Sweden, both countries rank high in terms of “ease of doing business”.
According to a World Bank report Denmark ranks 4" and Sweden 10" out of 190 countries. [40] In ease in trading across
borders both countries are also ranking high. Denmark ranks 1%t out of 190 countries together with France and Sweden
scores a bit lower and ranks 18", [27]

There are of course things to think about when entering these markets, establishing contacts and getting to business
opportunities is not always straight forward. In the construction sector, the margins are tight, traditions strong and
especially small and medium sized companies lean on local businesses and local job creation. At the same time there
are challenges, targets and ambitions to continue to be innovative and sustainable and a will to look abroad for new
ideas, technologies and knowledge. For instance, the Swedish Allménnytta, the national association for public housing,
has identified international competition as key for reducing the prices of Swedish construction and are trying hard to
overcome the barriers. [72] In all, the construction sector in both Denmark and Sweden is generally considered to be
doing quite well when it comes to sustainability but acknowledges challenges ahead. This sets the bar high for
international players to provide relevant technology and knowledge but also gives the opportunity to grow and develop
together.
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Tips for entering the markets of sustainable buildings in Sweden and Denmark:

- Focus on selling a solution to a problem, unique value propositions and combining products with relevant,
accessible services. Have an answer to the question “why should a customer buy or invest in something from
the Netherlands instead of choosing a local company?”.

- Language should not be a barrier as English is widely spoken but can be a challenge when it comes to direct
business negotiations.

- Invest in local partners and contact foreign investment promotion agencies (see ).

- Start with building a relationship and exchanging experiences with future customers and partners.

- Keep similarities and differences between the countries in mind, also cultural differences. Take a look at the
chapter “Comparing the Netherlands to Denmark and Sweden” that also states some cultural differences to
understand some of the basics of these markets.

- Understand how far Denmark and Sweden have come in terms of sustainability, how important the topic is for
the company you want to do business or collaborate with and what is happening in the broader market of
sustainable buildings.

- As this is a topic in development, keep an eye on new developments.

Following this market study, a group of partners from the RME, FME and Innovation Quarter are continuing to work on
connecting the Dutch, Danish and Swedish sustainable building sectors.

The advice on the next steps following this market study is to focus on the following:

- Continue to organise exchanges with different target groups (architects, developers, real estate owners,
businesses and municipalities) on the areas of interest in this market study

- Invest in further mapping of the maturity of different technologies as well as companies that are already offering
products and services in the areas of smart grids and energy saving in renovation in Denmark and Sweden.
Connect this to measurement of well-being in buildings and digitalisation of buildings.

- As sustainable building is a topic in development, keep an eye on new developments. The main topics of this
report will stay important but will evolve over time.

- The topics of biodiversity and water might become more important in the coming years. Especially the role of
buildings in climate adaptation.

- Going beyond sustainable buildings, other construction topics that might be interesting to investigate further
and collaborate on are larger infrastructure projects (climate adaptation, land filling and dealing with water),
urban development, building in a dense city, sustainable mobility (promoting cycling), mini-grids of energy from
green-houses and energy communities.
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Appendix 1: Methodology

This market study was conducted through desk-research and interviews with actors in the Danish and Swedish
construction sector. Input, especially to identify interesting topics and specific areas of interest and relevant information
from the Dutch point of view, was also gathered during the two digital trade missions on sustainable construction that
were organised by InnovationQuarter and FME in partnership with the embassies of the Kingdom of the Netherlands in
Copenhagen and Stockholm in October (Denmark) and November (Sweden) 2020. The desk-research and interviews
were used to identify interesting topics and areas to investigate further in the market deep dives as well as for input on
the market deep dives.

INTERVIEWEES

The interviewees were chosen and contacted through an investigative interview method, starting from the network of

FOG Innovation with further contacts gathered along the way.

Organisation Date Suggestion for
collaboration with NL

Region Midtjylland | 16/10 2020 circular public

(DK) procurement

Mareld  Landskap | 22/10 2020 sustainable mobility in

(SW) cities

Skanska (SW) 23/10 2020 material passports

Byggforetagen (SW) | 27/10 2020 n/a

Dansk Industri | 27/10 2020 n/a

(confederation of

danish industry)

CMB (SW) 28/10 2020 n/a

University of 28/10 2020 n/a

Southern Denmark

ZynkaBIM 2/12/2020 digital twins/BIM
modelling for
sustainable
buildings/circular
economy

Knowledge center 4/11/2020 knowledge around

for circular reuse

construction

Chalmers 20/11/2020 n/a

BloxHub 9/12/2020 circular
neighbourhoods  and
smart cities  (Dutch
context is more data
focused)

Bona 14/12/2020 n/a

Organisations that were contacted but unfortunately did not have the possibility to participate or chose not to due to time
constraints: Lendanger Group, 3XN, Denmark Green Building Council, Framtiden Byggutveckling, Allmannyttan, Sweden

green Building Council and Kaminsky Arkitekter
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SELECTION OF AREAS OF INTEREST

Topics and areas of interest were chosen through trend analysis and interviews, the table below shows what topics and areas were mentioned as trends or developments according to different sources.

selected areas

of interest
user
centred
user design: digitalisation
centred focus on fora
circular construction: climate neutral circular circular energy: reduction energy: energy: design: the | designing sustainable
reuse/reduction of buildings material construction: busi in r i energy: energy: heat passive use of for well- construction digitalisation
source country | waste choices/LCA flexible design models projects generation | storage source I ing buildi being process of buildi
x (well being x (well being
Creative Denmark / Beyond Buildings DK X (reuse) X X data) data)
Climate Partnerships on building and
construction DK X X
BLOXHUB lab DK X X X
X
(emissions, X (emissions,
daylight & daylight &
Voluntary framework DK X noise) noise)
Interviews DK (5) DK X X X X X X X
Digital trade mission Denmark DK X X X
Nordic Council of Ministers DK X X (toxicity)
x (well-being
European Construction Observatory DK X X X X X data)
x (well-being
European Construction Observatory SW X X X X X data)
Nordic Council of Ministers SW X X (toxicity)
Digital trade mission Sweden SW X x (wood) X X
x (well-being
& toxicity
Interviews SW (7) SW X X X X X X X (toxicity) x (BIM) data)
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