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Digitalisation is the biggest change driver of our 
generation. At the same time, we are facing major 
global challenges, of which the climate crisis is one 
of the most urgent. The 17 sustainable developme-
nt goals set out by the UN in Agenda 2030 are an 
accurate description of the upcoming challenges, 
and many of them address built environment iss-
ues. Within built environment, there is enormous 
potential to exploit the opportunities of digitalisa-
tion to change structures and work methods, and 
to contribute to a more sustainable, efficient and 
profitable built environment.

This is the focus of the Smart Built Environment 
programme, one of 17 strategic innovation pro-
grammes in Sweden. By bringing together stake-
holders from the business world, the public sector 
and academia, we aim to enhance the knowledge 
and ability of built environment stakeholders with 
targeted actions in research, development and inn-
ovation in order to drive the digital transformation.

This strategic agenda describes Smart Built En-
vironment’s strategy for the parties’ and ultimately 
the sector’s transition to sustainable digital built 
environment. In the agenda, we take a closer look 
at the opportunities of digitalisation, at trends that 
impact both built environment and digitalisation, 

and at the prerequisites and needs that underpin 
the design of the programme’s future calls and 
other activities.

Introduction

Smart Built Environment 
in figures, December 2020 

• Launched in 2016

• Programme period 2 is ongoing

• Around 90 collaborating parties

• Over 250 stakeholders active in 
projects

• More than 130 ongoing or com-
pleted projects

• Total project funding of approx. 
MSEK 200, in addition to an equi-
valent amount of co-financing
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What is built environment?
Built environment is a broad concept that 
comprises a large number of stakehol-
ders. It concerns how we plan, develop, 
construct, renovate, manage and maintain 
the entire human-made environment, 
everything from individual buildings, urban 
districts, cities and towns with meeting pla-
ces and green zones, to industrial buildings 
and infrastructure such as roads, railways, 
bridges and tunnels.

The built environment is of great impor-
tance to everyone. It affects how we live, 
work, meet, consume and travel, and how 
we create the conditions for industry, 
health care, education and social welfare. 
In other words, built environment lays the 
groundwork for all the activities in a society and for 
attractive living environments for its inhabitants.

Hence the processes of built environment are com-
plex in nature. Ultimately, the requirements owner 
is the whole of society, and a large number of active 
stakeholders, both private and public, with a wide 
range of skills are required. Society places demands 
on the human-made environment via laws, regu-
lations and rules. The municipalities govern via 
planning and permit processes. The business com-
munity and public stakeholders build, manage and 
maintain, while the active stakeholders operate in 
different professions such as property ownership, 
property development, architecture, consulting, 
contracting and construction materials supply.

Smart Built Environment focuses on the processes 
of planning, design/construction, management 
and maintenance, as well as on the stakeholders 
that operate in these fields. It includes new build, 
rebuild and renovation, and buildings as well as 
facilities and infrastructure.

Challenges and opportunities
The human-made environment has a major impact 
on our emissions, our energy consumption and our 
climate footprint. Buildings account for around 40 
percent of Sweden’s energy consumption, calcula-
ted on the basis of production as well as electricity 
and heating during operation. Swedish buildings 
account for slightly over a fifth of Sweden’s green-
house gas emissions from a life cycle perspective. 
Construction is also the sector that generates the 

most hazardous waste. Furthermore, it is a sector 
in which occupational health and safety-related in-
juries and fatalities stand at an unacceptable level.

The sector is struggling with traditional work 
methods and a highly fragmented structure in 
which many thousands of companies collaborate 
in different constellations in a large number of 
projects. Digitalisation and industrialised processes 
have not yet had the impact that we have seen in 
other industries. The regulations are often perce-
ived as complicated and the time horizons long. 
Nor has productivity in the construction industry 
increased over time as it has in other industries. 
Sweden shares these challenges with built environ-
ment sectors in other countries.

Thus there exists considerable potential to exploit 
the rapid development of digitalisation and indu-
strialised thinking to create sustainable construc-
tion with a smaller climate footprint, higher quality, 
smarter solutions, shorter lead times and lower 
costs, as well as an occupational environment that 
is safer and better. For this to happen, actions are 
needed in numerous areas, but especially where 
the fragmented value chains have been deemed to 
be a high priority. The many stakeholders operate 
in clearly defined areas with business models that 
primarily benefit individual deliveries and not 
necessarily the end product.

With this as a background, Smart Built Environ-
ment has established four visionary goals for 
2030 that can be achieved by stakeholders that 
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are prepared to change their approach and their 
business with digitalisation as the driver.

• A 40 percent reduction in climatic impact 
from a life cycle perspective for new build 
and renovation in terms of life cycle assess-
ment, carbon footprint and life cycle cost

• A 33 percent reduction in total time from 
planning to completion for new build and 
renovation

• A 33 percent reduction in total construc-
tion costs

• More new value chains, business models 
and operational models based on life cycle 
perspectives, platforms and new stakehol-
der constellations

Digitalisation as an enabler
Digital approaches are under continuous deve-
lopment in the sector, in line with the overall 
change in society. Of course, computers and smart 
phones have been in use for a very long time, and 
communication in particular now takes place in 
a completely different way than previously. Large 
amounts of data and information are produced by 
different stakeholders, but the information is not 
made available in an efficient way between various 
stages and stakeholders, and tends to be re-created 
in each step. Nevertheless, there are many exci-
ting areas of development that are starting to be 
applied to varying degrees and which will lead to a 
concrete digitalisation benefits in the stakeholders’ 
core operations.

BIM – Building Information Modelling – is a field 
with strong growth both in Sweden and interna-
tionally, one in which information is not stored in 
documentation but made available in object-based 
models that can be refined and developed through 
the various stages and where stakeholders can use 
the information in, for example, climate analysis, 
simulations, calculations, production planning and 
logistics, as well as in the long-term operation, 
management and maintenance of spaces.

IoT – the Internet of things – is a technology in 
which sensors are used to collect data from buil-
dings and environments, both technical data and 
user information, which can be used as a basis 
for analysis and improvements. The combination 
of IoT and object-based models such as BIM and 
GIS enables digital twinning, i.e. a digital copy of 
a building that is continuously updated with the 
latest data.

The rapid development of AI, artificial intelligence, 
is very promising and can contribute to predicting 
scenarios, analysing the outcomes of alternative 
solutions, creating better decision-making bases, 
automating certain decision-making processes, and 
improving safety on construction sites, to name but 
a few examples.

Visualisation by means of virtual reality and aug-
mented reality enhances clarity and understanding 
for decision-makers, the general public and the 
stakeholders themselves. It can be used to support 
decision-making as well as for planning and co-or-
dination.

A shift to increasingly industrialised processes is 
also underway in parts of the sector with the aim of 
exploiting the repetitive elements in the processes 
while retaining or increasing the variation in the 
products. Platforms with standardised interfaces 
where unique solutions are configured are one 
such example.

Automation and robotics are fields that contribute 
to industrialisation and that exploit digitalisation 
through, for example, control files and AI/machine 
learning by continuously developing and refining 
work methods.

In order for all the technological developments to 
benefit the sector, processes and work methods 
need to evolve. And in order for us to fully exploit 
the power of digitalisation, we need to change the 
way we organise skills and competencies. We also 
need to incentivise every stakeholder to contribute 
to productive solutions from a life cycle perspective 
and business logic that drives progress forward.
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An image of the future

What will the built environment 
sector be like in 2030?
Of course, one can only speculate about the exact 
state of the built environment sector in 2030, but 
the goals of the programme provide good condi-
tions to have implemented positive changes jointly 
across the sector. Different strategies and plans for 
sector and societal development – in which Agenda 
2030 is the overall goal, along with the roadmaps 
for fossil-fuel-free competitiveness – have been 
clear lodestars in the sector’s commitment to 
developing sustainable built environment, which 
will proceed to new national and global goals after 
2030.

An attractive, value-creating 
and people-oriented sector
The human-made environment, including the 
various infrastructure systems of society, embodies 
the fundamental value of a functioning society. It 
enables the conditions for all other activities in the 
country. The built environment sector’s responsi-
bility to society concerns creating attractive living 
environments that are sustainable in the long term 
and which support opportunities for people to par-

ticipate actively in the various functions of society: 
housing, recreation, sports, health care, education, 
social welfare, manufacturing and services.

By comparing itself with, and learning from, other 
industries, the sector has strengthened its brand as 
an employer and now attracts talent in traditional 
as well as new roles. In 2030, the built environment 
sector will be attractive to work and operate in. 
Working in built environment will involve solving 
problems in an innovative sector that creates las-
ting value for society and good living environments, 
a sector where exciting things happen and one that 
is developing continuously. Its focus is centred on 
sustainability and people. Digitalisation is driving 
innovation in the sector and contributing to its 
transformation.

Productivity has increased! The sector has reversed 
the trend and is now building with shorter turn-
around times, at lower cost and with better quality 
and more sustainability. This has been achieved 
despite a more competitive market through new 
business models and an optimised process. The 
stakeholders that switched are turning more profit, 
which is attracting capital as well as skilful employ-
ees.

At universities and colleges, the built environ- 
ment experts of the future are trained by commit-
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ted teachers with a strong connection to research 
and a good understanding of practical implementa-
tions in real-world situations. During their educa-
tion, students have the opportunity to study the la-
test research findings. New work methods require 
new leadership skills, and leadership issues are a 
natural element in the educational programmes. In 
order for the great strides achieved in digitalisation 
to become a reality, the sector’s stakeholders have 
actively committed to internal skills and leadership 
development. Professional life-long learning is a 
matter of course and built environment employees 
constantly replenish their skills by returning to 
college for shorter courses. The bulk of the lear-
ning takes place digitally. The number of graduates 
in the sector has increased radically as new work 
methods require a new range of skills.

A large number of new companies are now active 
in the sector. Many of these are small start-ups that 
have developed services and products based on 
the opportunities that digitalisation has generated 
and which use new business models. Companies 
and organisations from other sectors also operate 
in built environment, challenging the traditional 
companies with their new services and products 
and innovative business models. The stakeholders 
that have traditionally made up the sector have 
actively worked with their digital transformation, 

with business driving the technology. New collabo-
rations have arisen in which business models are 
designed jointly by several organisations – com-
petitors become partners and roles change when 
other constellations emerge due to the new skills 
required.

Because all construction sites are now digitally 
connected, the number of accidents has been dras-
tically reduced and is now close to zero, thanks to 
advanced proactive systems. Many heavy, mono-
tonous tasks are performed by robots. 3D printing 
and an increase in industrialised construction is 
contributing to a reduction in the risk of accidents, 
construction injuries and material waste.

In 2030, Sweden will be a pioneer as regards 
built environment, as well as in terms of the built 
environment contributing to a climate-neutral 
Sweden and supporting an integrated, equal and 
socially sustainable society. The sector will attract 
talent from all over the world and for new gradu-
ates it is an obvious place to settle. The sector’s 
stakeholders are also increasingly active in a global 
marketplace in which Sweden is considered a pio-
neer in sustainable built environment processes.
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A climate-intelligent sector
By 2030, the built environment sector will be well 
on its way to climate neutrality. A single-minded 
commitment to the goals in Agenda 2030 is the en-
gine that has driven it forward. Sustainability in all 
its dimensions is the lodestar for all the work done, 
and of course the human-made environment is part 
of the circular economy.

All the information used in built environment pro-
cesses is now digital and for the most part openly 
accessible. Everything that is constructed is cha-
racterised by a clear life cycle perspective, and it is 
now a simple task to make correct decisions about, 
for example, materials. Using reused and recycled 
materials is established practice. Many of the start-
ups in the sector apply circularity and the sharing 
economy as their business concept.

The constructions of 2030 will be very different 
from the constructions of this day and age – they 
are multifunctional and easy to convert for new 
uses. Smartness in the form of sensors and connec-
tivity is an integral element from the outset.

Things are also built in other ways – construction 
is mostly industrialised and the manufacture of 
building components takes place in factories with 
a high level of automation. This does not mean that 
the constructions are uniform, quite the opposite. 
Unique products are configured based on common, 
standardised platforms. AI optimises transport lo-
gistics, which is largely performed by autonomous 
vehicles. New materials have made inroads. New 
production methods such as 3D printing have also 
enabled new opportunities.

Continuous access to data on how the built en-
vironment and infrastructure is being used is made 
possible via IoT and sensors. Data is employed 
to calibrate usage and to streamline operational, 
maintenance and management 
processes. From a customer or 
user perspective, data that is pre-
sented in an instructive way can 
enable and facilitate sustainable 
choices and behaviours. Of cour-
se, AI is used to establish solid 
decision bases in order to optimi-
se decisions. Drones have many 
areas of application in the built 
environment, for example they 
can transport tools and materials 
on construction sites or inspect 
buildings and infrastructure to 
detect damage.

A digital sector 
The technological possibilities that were in their 
infancy ten years previously are now in full use in 
2030, and the results are evident. For example, the 
sector has fully embraced AI, which is used to make 
decisions about simpler issues, while specialists 
can use their expertise to resolve difficult and com-
plex issues. AI also acts as a support for architects 
and property developers in making decisions, as 
it can evaluate an abundance of different options. 
Greater access to large amounts of data, so-called 
“big data”, and new analysis methods increasingly 
based on machine learning and AI, enable new op-
portunities for complex analysis. In short, AI helps 
us to make better, fact-based decisions.

Both private companies and the public sector have 
digitised their processes. Many authorities have 
now made a digital journey similar to the one 
travelled by the Swedish Tax Agency in the 2010s 
and now offer citizens and customers fully digital 
services. Planning permission is now a quick pro-
cess that takes place completely digitally and where 
AI supports the decision-making. Digital tools and 
processes have empowered inhabitants as well as 
their opportunities to participate as regards the 
common living environment.

Property developers and owners are increasing-
ly using digital twins. All the municipalities have 
started creating and using digital twins of their 
towns and cities, and connect to the digital twins of 
individual buildings.

3D printing has been refined. In Sweden, it is unu-
sual to print entire buildings in 3D, but all the more 
common to print building components of different 
sizes. A 3D printer is available at many construc-
tion sites and there is a wide variety of materials 
that can be printed in 3D. Building materials that 
offer more properties such as noise reduction, 
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microclimate enhancement or 
daylight distribution have been 
developed using new technology 
and innovation.

Digital development is still taking 
place at a rapid pace throughout 
society and the digital transforma-
tion entails an increasing depen-
dence on continuous and reliable 
ICT. Of course the downside of this 
development is security risks and 
threats. In Sweden in 2030, there 
will be a keen awareness of the risks and ethical di-
lemmas that digitalisation brings with it. Knowled-
ge has increased and existing risks  and threats are 
managed in a systematic and proactive way, both in 
the built environment sector and in other sectors.

A collaborative sector
For a long time, the built environment sector was 
described as a fragmented sector with a large num-
ber of stakeholders and processes, each in their 
own separate downpipe. By 2030, traditional roles 
will have changed and each stakeholder will contri-
bute to efficiency throughout the process and joint-
ly aim to create value for the end customer. The 
business models and the built environment process 
applied will create incentives to share information 
and data. Standards and common platforms will 
ensure quality and reliability for every stakeholder.

Collaboration is necessary in a sector that is creati-
ve and innovative and that solves problems. Digita-
lisation has caused built environment stakeholders 
to collaborate in new ways and in new constella-
tions via new sharing and collaboration platforms.

The end customer is involved in all processes 
and this revised approach has contributed to the 
transformation. Receiving constant feedback from 
inhabitants, customers and residents, and making 
use of it, is a matter of routine in the digital world. 
In 2030, built environment stakeholders will be 
motivated by the demands of customers for quality, 
sustainability and delivery reliability at all levels.

The climate is the crucial issue of our generation 
and we are facing major societal changes. While 
our current society needs to adapt to the clima-
te, we must be able to transition to a society that 
is sustainable in the long term as regards all the 
aspects highlighted in Agenda 2030. We need to 
use the knowledge that already exists, develop new 
approaches and methods, and, with the help of 
research and innovation, develop new knowledge 
that enables this transition. 

Of course, there are numerous trends and challeng-
es that affect built environment and which Smart 
Built Environment needs to address, a few of which 
are globalisation, urbanisation and changing demo-
graphic conditions. The growing sharing economy 
and technologies such as blockchain are chang-
ing business models. A wider range of open data 
sources is creating opportunities for new products, 
processes and services. Autonomous vehicles are 
placing new demands on infrastructure design. 
In this agenda, we focus on digitalisation, which 
has long been considered one of the major global 
trends.

The digital transformation is taking place here 
and now and will probably only accelerate. The 
COVID-19 pandemic has caused the pace of socie-
ty’s digitalisation to increase in terms of the ways 
we work and collaborate. The rapid digital deve-
lopment that is occurring as a result of the pande-
mic highlights the importance of creating a digital 
infrastructure that is robust and resilient.

Digitalisation in itself implies a rapid and radical 
societal change. Through AI and digital transfor-
mation, completely new conditions are now being 
created for economic growth, competitiveness and 
innovation. At the same time, people’s personal 
and professional lives are impacted profoundly, and 
new challenges and issues related to, for example, 
security, inclusion/exclusion, concentration of 
power and integrity are emerging.

As important as the technological development 
itself is the ability to apply and exploit the business 
opportunities that the technology creates.

The key is being able to innovate and transform 
the built environment sector as well as society as 
a whole – in Sweden and internationally. For this 
reason, targeted strategic long-term government 
actions in research, development and innovation 
are essential, actions such as Smart Built  
Environment.
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The built environment sector is still characterised 
by its low level of digitalisation. For the sector, di-
gitalisation represents a catalyst for a transition to 
more resource efficient and sustainable construc-
tion. This digital transformation both offers and 
requires new collaborations, new business models, 
new approaches and combinations of different 
skills.

Digital development is evolving at a rapid pace 
and the digital landscape that existed when Smart 
Built Environment was launched now looks very 
different. As a result, the programme needs further 
development in order to benefit from the progress 
already achieved. We have most likely only seen 
the beginning of the changes that digitalisation will 
bring.

Some of the digital trends and tools that are 
currently relevant but that were merely in their 
infancy in 2016 and that have a major impact on 
built environment are:

Artificiell intelligens
Artificial intelligence (AI) is a concept which en-
compasses a variety of technologies that enhance 
the ability of machines to mimic human behaviour 

Global trends and challenges

The role of digitalisation 
in achieving global goals
Agenda 2030, the global goals for 
sustainable development, is an agenda 
for a transition to a sustainable society. 
Digitalisation is not an end in itself, but 
a means of helping us meet needs and 
resolve challenges. Used appropriately, 
it is an essential tool in achieving the 
ambitious sustainable development 
goals adopted by the countries of the 
world.

The goals of Agenda 2030 are intercon-
nected in complex contexts, but Smart 
Built Environment considers SDG 9, 
Industry, Innovation and Infrastructure, 
SDG 11, Sustainable Cities and Com-
munities, and SDG 12, Responsible 
Consumption and Production, to be 
particularly relevant.
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and thinking. AI is already used in a wide variety of 
applications in the business world and the public 
sector.

AI possesses an enormous potential to streamline 
and improve numerous functions in our society.

This potential lies in increased efficiency, reduced 
costs, enhanced safety and security, and greater 
sustainability, in addition to traceability and impro-
ved quality in management and maintenance.

For example, AI enables the construction process to 
be analysed and optimised based on large amounts 
of collected data. AI-based decision support can be 
used to find optimum solutions for energy effi-
ciency, fire safety, daylighting and all other requi-
rements that could otherwise easily clash with 
each other. In contexts like these, AI can calculate 
thousands of variations, whereas a human can only 
calculate a handful at most. For example, AI is able 
to predict the likelihood of crack formation in rock 
and then provide recommendations on how to op-
timise drilling and blasting during rock excavation.

In general, Sweden lags behind other countries 
such as the US and parts of Asia in AI applications, 
and the built environment sector lags behind other 
sectors in a global context. In other words, AI adop-
tion in Swedish built environment is limited, which 
means it has enormous potential. There is a clear 
interest in AI solutions in the sector and a certain 
amount of early experimentation has been condu-
cted. Testing and implementation frequently takes 
place on a smaller scale without being scaled up on 
a broad front across the sector.

An AI feasibility study conducted during the pro-
gramme identified several possible explanations 
for this, including a generally low level of know-
ledge at all levels in the sector, including manage-
ment level. As the potential of A1 to create societal 
benefits and drive sustainability is so significant, 
this is an area of focus for Smart Built Environment 
going forward.

Among other initiatives, a knowledge platform 
for AI in built environment aimed at sector 
stakeholders is under construction, and know-
ledge enhancement is being conducted among 
sector stakeholders to create insight into the 
opportunities of AI as regards its business and 
societal benefits.

Digital twinning
A digital twin is a digital copy of something 
that exists in reality, for example a building, a 
tunnel, a bridge or an entire city. Use of BIM 

(Building Information Modelling) is a prerequi-
site and enablement for employing digital twins 
in construction processes. The number of digital 
twins is expected to increase and it is considered 
one of the most significant technological trends.

Mirroring planned buildings and facilities by 
means of digital twinning provides new oppor-
tunities for demonstrations, which creates com-
pletely new conditions in regard to approaching 
inhabitants and increasing their participation in 
planning and construction processes. Digitising 
entire cities or districts facilitates the simulation 
of different scenarios and allows a range of alter-
native solutions to be tested before construction 
actually starts. In the long term, events can also 
be predicted based on the initial information and 
the information that the inhabitants continuously 
provide, as well as external information regarding, 
for example, the weather, traffic, emissions, and 
cabling and wiring.

The real object reports its current status to the 
digital twin, for example using sensors, which faci-
litates both operational and maintenance planning. 
Moreover, the twin can be used to test and simulate 
different events to see how the real object will be 
impacted. Working with a digital twin is a cost-ef-
fective and environmentally responsible way of 
managing and maintaining one’s assets.

Digital twinning is primarily based on technolo-
gies such as IoT (Internet of things) and machine 
learning. A prerequisite for twinning is a seamless 
flow of data.

Drones
Unmanned aerial vehicles, commonly referred to as 
drones or UAVs, are used to collect data quickly and 
smoothly, for example during planning, measure-
ment, surveillance and construction. The collected 
data can then be visualised. Above all, drones are 
strongly related to the emergence of automation 
and robotics in society.
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Data collection with drones is becoming 
increasingly common. One important 
reason for this is the capacity of drones 
for rapid mobilisation, collection and 
delivery of detailed data at competitive 
prices. Drones can produce complete 
results that can be processed, analysed 
and delivered on the same day, if neces-
sary. Possible drone services include, 
for example, visualisation, mapping, 
production of building models, IR analy-
sis and emission measurements.

Data collection and measurement are areas in 
which drone technology can help to streamline 
built environment processes. There has been a ra-
pid increase in the number of inspections and tasks 
performed by drones in combination with more 
advanced sensors, as well as a rising demand for 
data in society, for example via satellites.

Visualisation
Virtual reality (VR) and augmented reality (AR) are 
hardly new concepts, but what is new about these 
technologies is that they are becoming an increa-
singly common tool at municipalities and property 
developers for decision-making processes and 
consultation, at architects and designer engineers 
for co-ordination, and on construction sites for 
better understanding and co-ordination. Using 
VR, we can step into a building before it exists, or 
understand what a new building will look like in its 
immediate environment. This can be incorporated 
into the sales process for planned housing or in 
citizens’ dialogues during urban development pro-
jects. However, using AR, which is a mixed “reality”, 
we can enter an existing building and combine a 
model with reality, for example to see installations 
behind a wall.

A digital 3D model of a city and a project enables 
the creation of a virtual world in which viewers can 
interact, move around and experience buildings 
and environments. The primary motive for using 
VR is that it is a good communication medium that 
allows all the parties involved to have access to a 
common representation, which creates a better un-
derstanding of the planned construction project. In 
addition, VR has considerable potential to improve 
communication and increase the efficiency of deci-
sion-making processes in urban and construction 
planning, and to promote dialogue with citizens.

VR and AR can also be used for occupational health 
and safety training, as well as to follow up devia-
tions in all stages of the construction process.

Robotics, automation and  
industrialised construction
Most observers agree that robots will be part of our 
future. They will take over certain types of job, but 
technology will never replace humans. Neverth-
eless, there is clearly great potential in allowing 
robots to perform monotonous jobs with a high 
risk of injury.

The automation of processes and methods is 
closely linked to robotics. There is a great deal to 
learn in this field from the mining industry, among 
others. Automation and robotics can be used to 
improve production in industrialised construction. 
Working industrially involves creating cohesive 
production systems in which high-quality products 
are produced in an efficient way with continuity. 
There are also considerable advantages in being 
able to increase safety in environments with a high 
risk of accidents and injuries.

Processing and decision-making can also be au-
tomated by means of AI and machine learning as 
well as information that can be exchanged seam-
lessly between different authorities. For example, a 
planning permission application can be processed 
entirely automatically, with AI evaluating the recei-
ved application with respect to legal requirements, 
existing detailed development plans, an so on.

3D printing
3D printing uses three-dimensional digital models 
that send control files to a machine which then ma-
nufactures components by printing thin sections of 
the component layer by layer. This enables complex 
forms to be manufactured with minimal wastage.

Although this type of manufacturing will not repla-
ce conventional manufacturing methods until well 
into the future, it has the potential to revolutionise 
industrial production. A 3D printer allows unique 
items to be printed more cheaply and quickly. In a 
connected industry, small series and custom pro-
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ducts can be manufactured efficiently. For example, 
developing prototypes of building components or 
models of entire buildings can be done cost effec-
tively.

It is also possible to manufacture very complex 
parts without using special tools. This allows com-
ponents that are needed on the construction site, 
or a replacement for a component during renova-
tion that is not in stock or that needs be specially 
manufactured, to be printed right away without 
having to be ordered. Reduced transport costs and 
reduced material usage are other benefits.

New competitors and partners
Completely new types of company are penetrating 
the market. IKEA is just one example of a compa-
ny that has established itself in the construction 
industry. In the US, Amazon has gained a foothold 
via the design company Plant Prefab. One rea-
son for Amazon’s interest is that it will be easier 
to introduce smart homes if all of the required 
infrastructure such as cables and sensors can be 
embedded at an early stage. Amazon is not only 
involved in housing but also in prefab hospital 
wards. Google has also broken into urban develop-
ment via a subsidiary. In addition to the established 
tech and software companies, a large number of 
start-ups with innovative business models will 
become competitors to the traditional construction 
companies. Common to most of these new players 
is that they have a strong focus on customers and 
customer value. Our sector can learn a lot from this 
by focusing on customer value several steps earlier 
in the process.

New stakeholders are already participating in seve-
ral Smart Built Environment projects, for example 
in the Connected Construction Site project. The 
programme has a clear aim to team up with useful 
expertise in order to develop the sector.

Industry 4.0
The technologies described above could be summa-
rised in the concept of Industry 4.0, which refers 
to a new phase of the industrial revolution that 
focuses on interconnectivity, automation, machine 
learning and real-time data. Industry 4.0 is so-
metimes also referred to as smart manufacturing 
and combines bricks-and-mortar production and 
operations with smart digital technology, machine 
learning and big data to create a more holistic per-
spective and a more interconnected ecosystem for 
companies focusing on manufacturing and supply 

chains. The goal is production with shorter chang-
eover and lead times, fewer errors, more flexibility 
and no time-consuming programming. The concept 
is considered a possible solution to the re-industri-
alisation of the Western world.

5G and future 6G standards are usually mentioned 
as an important prerequisite for Industry 4.0. In 
construction, the launch of 5G could well cause 
a digital leap. Customised private networks can 
be built with good coverage and high capacity at 
individual construction sites. They can handle 
telephony, data communication, video and even 
traffic from sensors (IoT traffic).

Completely new conditions, for example for 
remote-controlled work vehicles, drones and AR 
technology, not only increase productivity but also 
safety on construction sites.

For the built environment sector, smart digital 
factories provide excellent opportunities for 
efficient industrialised construction that shortens 
construction times and can cut costs, partly in the 
manufacture of building components in the factory, 
partly out at the construction sites, which will be 
fully connected. A prerequisite for efficient indu-
strialised construction is that the sector’s stake-
holders come to agreement on standards and open 
communication interfaces, which has been a focus 
for Smart Built Environment since its inception.

The digital shift
The great digital shift will take place when the 
sector exploits all the opportunities that these 
trends offer using a new holistic approach in which 
new digital technology and data is integrated all 
the way from planning and design to construction, 
management and maintenance. It will not be indivi-
dual applications at specific stages that generate 
the gains, but when technology and work methods 
impact the entire process. For example, it is when 
the possibilities of 3D printing are allowed to make 
an impression on how a building is designed, which 
at the same time reduces material consumption 
and streamlines production, that value can be cre-
ated for both the climate and users, as well as for 
business and productivity. 
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We have shaped our strategic approach in the light 
of the challenges facing society and the sector, the 
opportunities that we see in digitalisation, both 
through technological development and changes in 
processes and business logic, and the goals that we 
have established for the programme. The approach 
includes a thematic division, a description of the 
tools that we use for different types of action, how 
we work with our impacts, and how we have orga-
nised ourselves in order to implement the action.

Thematic areas and work 
methods
In order for the digital transformation to take place 
and for us to achieve our goals, collective actions 
are required in a number of areas. Smart Built 
Environment has divided these into four thematic 
areas in which we conduct our activities. The the-
matic areas are interdependent, and in many cases 
actions will affect more than one thematic area. 
Nevertheless, the division into thematic areas ensu-
res a clear focus on key issues, which also require 
different approaches if we are to achieve results.

Innovations and new applications
We must stimulate ideas and initiatives that can 
be developed into innovations and new applica-
tions in built environment related to digitalisation, 
industrialised construction and sustainability. This 
concerns products, services or processes. This the-
matic area focuses on breaking habitual patterns 
and work methods, and finding new solutions, 
preferably ones with disruptive elements. We must 
attract more sector stakeholders to contribute, but 
would also like to see more start-ups and inspira-
tion from other sectors.

Strategy – this is how we work

Illustration: Innovations and new applications
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Value chains and business models
In this thematic area, we focus on the value chains 
of built environment and on finding solutions to 
the fragmentation that is often cited as a reason 
for sub-optimisation and low incentives to crea-
te value in the end product and for users. Value 
chains, incentives, and operational and business 
models are interconnected and need to be studied 
and developed to enable the power of digitalisation 
and industrialisation to be exploited. The area also 
deals with issues concerning stakeholder roles, 
competencies and work methods, as well as project 
and process organisation. This is also related to the 
issues of procurement and contract law mentioned 
below under Information infrastructure.

Information infrastructure

This thematic area addresses common infra-
structure that the sector requires for digital and 
industrial development. The area includes standar-
disation to facilitate the exchange and integration 
of information in the processes of built environ-
ment, including information structures for life 
cycle perspectives, but also issues concerning data 
accessibility and ownership.

Legal issues related to real property formation, 

detailed development plans and planning permis-
sion are also included, as well as procurement and 
contract forms for optimum usage of digitalisation.
The area’s character is strategic and deals with 
complex relationships where numerous stake- 
holders benefit from the results.

Knowledge and expertise
In order to exploit the power of the digital transfor-
mation, both in companies and in the public sector, 
a knowledge boost is needed. Enhanced knowledge 
is needed on several levels. The thematic area must 
contribute to boosting knowledge and expertise 
in corporate and public sector organisations, both 
at management level and among employees at all 
levels. The area also links to how new knowledge 
can be created and utilised. Certainly, the entire 
programme aims to generate new knowledge, but 
in this case a special focus is placed on co-ordina-
ting academia for needs identification and impact 
analysis within the programme, as well as dissemi-
nating new knowledge in the area.

Approaches and initiatives
All the thematic areas require a variety of work 
methods and initiatives to drive development 
towards our goals and impacts. We need initiatives 
throughout all the research and innovation pro-
cesses, and consequently use different forms for 
different purposes:

• Research and development projects that 
create new knowledge or develop tools for 
the common benefit of the sector,

• Test beds and demonstrations in which 
results can be tested, verified, evaluated, 
quality assured or demonstrated before 
they are implemented live in stakeholder 
operations. 

Illustration: Informationsinfrastruktur

Illustration: Value chains and business models

Illustration: Knowledge and expertise
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• Dissemination and implementation. Results 
need to be disseminated widely among par-
ties and stakeholders and, in the long term, 
throughout the sector in order for impacts 
to occur. The programme applies tools that 
improve accessibility, disseminate and drive 
implementation.

• Training initiatives is another form that is 
needed in order to increase the knowledge 
and skills of different target groups. It is 
essential to develop models and forms of 
lifelong learning.

• Syntheses will be continuously developed 
within the thematic areas to compile the 
knowledge created, draw conclusions and 
identify future steps.

• Other forms such as innovation contests, 
hackathons and innovation labs are tested 
and evaluated within the programme in or-
der to develop work methods continuously 
and to find forms that best contribute to 
achieving our impacts.

Activities and impact logic

Initiating actions
In Smart Built Environment, we use two main 
forms to initiate activities, open calls and strategic 
initiatives. These are employed to varying degrees 
in the different thematic areas, where, for example, 
activities in Information infrastructure are lar-
gely implemented as strategic initiatives, whereas 
activities in Innovations and new applications are 
mainly created through open calls.

Open calls
Using open calls in which a large number of stake-
holders have the opportunity to ideate, establish 
consortia and develop their proposals, we ensure 
considerable breadth in the applications and can 
absorb many of the good proposals and the energy 
that exists among the stakeholders.

The proposals are assessed competitively by ex-
ternal assessors using criteria established by the 
programme, with great emphasis being placed on 
the programme’s impact logic during the assess-
ment. By ensuring that all the projects and initi-
atives address the impact logic, a clear, common 
vision is created for the sector’s journey to digital 
transformation.

On the whole, Smart Built Environment runs two 
types of call, broad annual calls that address all 

four thematic areas and that welcome all categories 
of applicant, and smaller calls, which we refer to 
as the Innovation Idea, aimed at reaching smaller 
stakeholders and start-ups with innovative ideas. 
Within the Innovation Idea, there is a coaching 
function to support inexperienced applicants.

Strategic actions
The second form of activity, Strategic actions, is 
used where long-term joint actions are needed, 
where a large number of stakeholders need to be 
involved and contribute, and where a large number 
of stakeholders also benefit from the results. Stra-
tegic actions may need to be conducted in several 
steps in order to build common structures gradu-
ally. Actions linked to standardisation, legal issues 
and other sector-wide frameworks are examples of 
where this strategic approach is necessary.

Initiating strategic actions involves a clear, open 
process where the work is managed by a process 
manager appointed by the Board who, jointly 
with the sector’s stakeholders, identifies the most 
important actions for each programming period. 
Within each thematic area, the programme regular-
ly produces syntheses of the actions that have been 
implemented up to that point. The purpose of the 
syntheses is partly to summarise the situation in 
terms of knowledge, draw conclusions and create 
synergies between the implemented activities, and 
partly to provide support to the process manager in 
assessing what new actions are necessary.

Impact logic and measurements
An initial version of the programme’s above-men-
tioned impact logic was developed when the pro-
gramme was launched, and it is revised at the start 
of each new programme period. The impact logic is 
an important strategic instrument that helps steer 
actions towards common goals and impacts. Smart 
Built Environment is not merely a loose collection 
of built environment digitalisation projects. The 
programme is laying the foundations for a digital 
transformation of the sector. Many different puzzle 
pieces are required in this work, and the activities 
need to be clearly co-ordinated and directed. From 
this perspective, the impact logic acts as a common 
beacon towards which we can aim, although the 
paths to reach it may vary.

In order to calibrate and adjust the direction and to 
follow up the outcomes of the programme’s activi-
ties, we make continuous measurements. Academia 
and the programme management have collabo-
rated to develop a measurement method for the 
programme. Impact measurements are made every 
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year, but in regard to two different 
target groups. Every second year, 
measurements are made in rela-
tion to the programme’s parties 
and every other year in relation to 
the programme’s projects.

Organisation
The programme Parties are the 
core of Smart Built Environme-
nt. These are the companies and 
organisations that have chosen to contribute to 
the programme goals and that have committed to 
transforming the sector using the engine of digi-
talisation. The Parties contribute to the strategic 
orientation of the programme, for example through 
strategic discussions at the Annual Meeting, during 
which a Programme Board is also appointed. 

The task of the Programme Board is to lead the 
activities of the programme in accordance with the 
programme rules and the AM’s decisions, and to 
represent the programme.

The management group of Smart Built Environ-
ment is responsible for the operational manage-
ment of the programme and is headquartered at 
IQ Samhällsbyggnad, a non-profit organisation for 
research and innovation in built environment. The 
management group comprises the Programme Di-
rector, the Strategic Programme Manager, commu-
nicators, process managers and theme managers, 
who are appointed to each thematic area for an 
agreed period of time.

Communication
Communication is a key strategic function to 
accomplish the goals of programme in terms 
of raising awareness of the programme and its 
opportunities, attracting expertise and innovative 
applications, and ensuring that results are disse-
minated and implemented, and thereby contribute 
to achieve the programme’s impacts and goals. A 
special communication strategy has been deve-
loped that describes the purpose, target groups, 
channels and work methods for communication. 
The strategy is revised and updated at the start of 
each programme period.

Above all, the communication work contributes to 
the success of the programme by:

• Demonstrating the potential of digitalisa-
tion and how it contributes to building a 
more sustainable society, as well as en-
couraging more organisations to engage,

• Disseminating programme results so that 
they can be used and contribute to the di-
gital transformation of built environment,-
parties to the programme and persuading 
more sector stakeholders to participate in 
projects,

• Creating a programme spirit and providing 
all project managers with the support they 
need to succeed

• Supporting, guiding and facilitating for new 
stakeholders who have development ideas 
and the expertise to contribute to develop-
ment.

The programme conducts a large number of 
communication actions annually in the form of 
conferences, seminars/webinars, workshops and 
meetings for various purposes. The website is the 
core of the programme’s communication and the 
most obvious point of access for all stakeholders. 
Monthly newsletters with information about cur-
rent activities and results are distributed widely, 
and social media is used to highlight current issues.

Three-year cycles
The duration of Smart Built Environment’s pro-
gramme periods is three years at a time. The 
illustration above describes the overall cycle of 
key activities during a three-year cycle. The annual 
operational plans, in which considerable focus is 
placed on communication and dissemination ac-
tions, describe each annual cycle in more detail.

Smart Built Environment’s strategy for goal 
achievement, which partly consists of the division 
into four thematic areas, partly of the activities and 
actions we conduct, and partly of the impact logic 
as an overall instrument, is described in Chapter 4 
above. The road ahead, which is the title of the next 
chapter, is based on this strategy and highlights 
some significant focus areas that are considered 
particularly important for the programme in the 
coming years.

Illustration: Overview of the three-year cycle for Smart Built Environment.
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Smart Built Environment is  
focusing
Smart Built Environment is a broad programme 
that encompasses all the steps of the built environ-
ment process and all the opportunities of digitali-
sation.

Every programme or major action requires a focus 
and boundaries in order to achieve results. At the 
same time, boundaries can shift over time as the 
world around us changes, both in terms of techno-
logical development and of the needs and chal-
lenges that affect the sector and society. We must 
manage the balance to ensure that the information 
management of built environment remains cohe-
sive in the context of both civil engineering and 
building construction, from planning to long-term 
management and maintenance via design and pro-
duction. We do not differentiate between urban de-
velopment and other types of construction, and our 
focus is on the processes within built environment 
and the digitalisation that contributes to them and 
their development.

The following strategic points have been judged 
to be particularly worthy of emphasis in order to 
clarify what the programme needs to focus on now 
as well as going forward.

• Contribute to meeting the challenges and 
requirements of society

• Exploit digitalisation now

• Commit long term to digital transformation

• Create industry-wide and open platforms

Meeting the challenges and demands 
of society 
The Smart Built Environment programme must 
help drive a transformation in the built environme-
nt sector through digitalisation. This requires the 
sector to transition in several ways, but ultimately 
it is a question of the sector contributing to the 
transition to sustainability that all of society needs 
to make. Smart Built Environment must not only 
contribute to improving the processes in which the 
sector operates but also the products it delivers to 
ensure that they clearly support the development 
goals of society, which have been ably summarised 
in Agenda 2030 and in our national environmental 
goals.

Exploiting digitalisation now
Smart Built Environment is a programme that uses 
digitalisation as an engine for societal change, whe-
re change is needed in several levels and in several 

The road ahead
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time horizons. We can already now improve at 
what we do using digital tools and new approaches 
to creating, utilising and sharing information. We 
can become more efficient, establish better deci-
sion-making bases, analyse more solutions, and 
reduce process errors and duplication. It involves 
becoming more proficient at applying the techno-
logy that already exists and doing it in common 
interfaces, yet still in the same processes and with 
the same roles.

Committing long term to digital  
transformation
We need commit in the long term and to drive the 
sector’s digital transformation forward at the same 
time, which implies that we require processes that 
support digital work methods and that the existing 
forms of collaboration, role, business model and 
ecosystem provide incentives to contribute to the 
sustainable construction of the future. The digital 
transformation provides opportunities to create 
and exploit digital information through planning, 
design, production, management and maintenance, 
but requires major changes from all stakeholders.

Both approaches are necessary, which will involve 
changes at individual, organisational and sectoral 
level. The pandemic that hit the world in 2020 can 
teach us to recognise both the need for change and 
its opportunities, which robustness and stability as 
well as our ability to adapt and make rapid changes 
when they are really necessary. During any change, 
good leadership is absolutely essential, and the 
programme must address these issues clearly.

Creating industry-wide and open  
platforms
Common stable platforms are needed, both to 
underpin the continuous changes and for the 
long-term transformation. Information standards 
as well as data sharing and data access platforms 

are necessary, regardless of the nature of processes 
or how stakeholder roles change. AI will provide 
excellent opportunities for the entire sector, for 
which the key will be access to data that is both 
reliable and of sufficiently high quality.

Tangible results from Smart Built Environment’s 
actions in information infrastructure need to be 
gathered and made available sustainably over time. 
In this respect, non-profit organisations such as 
the BIM Alliance, Geoforum Sweden and BEAst, as 
well as the National Agency for Digital Government 
(DIGG), have important roles to play, where con-
nections to the programme must be strengthened.

The next step to a digital built 
environment process
Establishing how we should work to achieve 
success is essential, and in addition to our overall 
strategy with activities and actions, the following 
work methods are considered to be particularly 
important:

• Direct clearly towards the impact logic

• Create new meeting places and broaden 
target groups

• Scale up by testing in systems

• Collaborate with other SIPs

• Collaborate internationally

Goals and impacts as lodestars 
The programme activities and actions must be 
based on the goals and impacts established by the 
programme at all times. For this reason, the impact 
logic is our most important instrument for driving 
development consistently and strategically, and 
we will increase our focus on how each individual 
action can contribute to impacts and goals. We also 

adhere to other strategies and 
plans for sectoral and societal 
development, in which Agenda 
2030 is the overarching aim 
and where the roadmaps for 
fossil-fuel-free competitive-
ness in the built environment 
sector are the lodestars of our 
sustainability goals. The pro-
gramme’s project portfolio is 
followed up and continuously 
analysed continuously in rela-
tion to the established goals.
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Meeting places and  
broader target groups
Ideas and creative initiatives that 
can contribute to our goals exist 
in many places within and outside 
the sector. Creative meeting places 
and an open-minded and innova-
tion-friendly climate are needed to 
capture these ideas and cross-ferti-
lise skills and initiatives.

It is also essential that we take 
advantage of any skills that can 
contribute and for this reason we 
strategically committed to gender equality and 
equality, both in terms of our actions and regarding 
desired results

Smart Built Environment must broaden its commu-
nication so as to reach more target groups. Minor 
stakeholders from both the private and public 
sectors, as well as start-up companies and young 
people’s initiatives, must be given space to think 
and develop in new directions. We will also work 
with new methods such as limited targeted calls 
and coaching of inexperienced applicants.

Testing, scaling up and implementation
Reaching out with results for practical benefits and 
for implementation amongst all the stakeholders 
is one of the biggest challenges in this and similar 
initiatives. We work actively to disseminate our 
results in numerous ways: via reports, the Internet 
and mail-outs and via seminars, conferences and 
meetings, as well as other channels. However, we 
also need to push results closer to implementation 
and utilisation. Actions involving tests and demos 
have long been considered a good way to bridge the 
gap between project results and actual use, whe-
re solutions can be verified and advanced by the 
“power of example”.

This is necessary, but at the same time the next step 
is even more important; scaling up to broad imple-
mentation. In this respect, Smart Built Environme-
nt needs to push on by various means. On the one 
hand, “system demonstrators” are an important 
instrument that allows us to collect several good 
results, preferably also interdisciplinary results 
achieved with other programmes, and demonstra-
te them in a mutual context. By this means, we 
scale up the demonstrators and create synergies 
between results and stakeholders. On the other 
hand, we will also work with a network of stake-
holder groups where the upscaling takes place. By 
connecting a number of committed stakeholders to 
each other through common goals, momentum is 

created that provides both good results and good 
examples for others to follow, and the programme 
can support the organisations that are willing to 
take the lead in development. 

Collaboration
Collaboration with other strategic innovation 
programs is continuously developed, partly to 
exploit the synergies in common challenges such 
as implementation and internationalisation, and 
partly to identify thematic connections where the 
programmes complement each other.

There are also several important initiatives from 
the government and authorities such as the Na-
tional Mapping, Cadastral and Land Registration 
Authority, the National Board of Housing, Building 
and Planning and the National Agency for Digital 
Government, which influence and contribute to 
progress towards a digital built environment pro-
cess and with which Smart Built Environment in 
continuous collaboration.

Collaborating internationally
The programme also works strategically from an 
international perspective and a separate strategy 
has been developed for this work. A great deal of 
development takes place in many parts of the world 
where we can gather knowledge and experience. 
We also need to enhance our ability to exchange 
with European stakeholders and generate EU fun-
ding that can contribute to the Swedish develop-
ment of the field. In the long run, our international 
work will lead to an increase in Swedish exports of 
knowledge and solutions for a digital built environ-
ment process, with Sweden being considered an 
attractive partner in the development of this field.
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