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A sustainable
recovery
In 2015, 196 countries adopted
the Paris Agreement to limit the
increase in global temperatures
to levels that would avoid the
worst impact of climate change.
And as many scientists have
warned, the decade 2020-2030
must be the decade of action.
As the decade began, there was
an overwhelming belief in turning
words into real action, building on
the ongoing sustainable transition
across the world. But with the
outbreak of COVID-19 in March
2020, the global focus shifted.
During the early months of the
pandemic, many global actors
in the real-estate industry were
forced to focus on managing
the immediate consequences of
lockdowns, such as interrupted
contracts and the daunting fear
and uncertainty of a long-lasting
recession. The pandemic provoked
an economic crisis with deep impact
on healthcare and quality of life,
but also led to quick and disruptive
innovation in technologies, working
patterns and consumer behaviour.
While writing these lines in Spring
2021, we are more than a year into
the pandemic, and vaccines are
being rolled out globally. Some
employees are returning to their
desks, some continue to work from
home, and changes are needed in
building systems and operations

that secure the health and wellbeing of their users. Altered working
patterns are pressuring real estate
developers to analyse market trends
and prioritise their investments.

propose a regenerative approach
in the construction sector, where
designing buildings is done within
the planetary boundaries and with
respect to the social context.

The pandemic also exposed the
weakness of global interdependency
in the construction industry, as many
contractors and manufacturers
were unable to source materials
due to disruptions in their supply
chains. This has forced us to rethink our current consumer culture
and accelerate the shift from a
linear mindset to circular paradigms.
And although the global carbon
emissions dropped 7% in 2020, it is
unlikely to remain reduced once the
virus is brought under control. There
is however a growing understanding
that cutting carbon emissions is
crucial, and that circular solutions
are key elements in a net-zero
carbon strategy, while also reducing
the depletion of virgin materials.

At Ramboll, we are proud to
present the 2021 version of our
‘Sustainable Buildings Market
Study’, to further contribute to
the urgent global conversation
on sustainable buildings.

These realities have demanded
that we change our mindset and
acknowledge that ‘sustainable’
actually means ‘something that
can go on forever’. Sustainability
within the real-estate industry is
not only about certifications and
mitigating negative impacts. It
also about the coherence between
environmental, economic and social
quality, to secure both short and
long-term gains. That’s why we

Rikke Bjerregaard Orry
Global Sustainability Director,
Ramboll Buildings

4

94% of our survey
respondents believe
sustainability is
important for a
successful business
operation.
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Executive
summary

This year the survey maps the
views of nearly 700 Nordic, UK
and German-based stakeholders –
architects, consultants, developers,
contractors, real estate investors,
tenants, suppliers and researchers
– and gives insight to how the
construction sector perceives the
challenges and opportunities of
building sustainably.

It is very positive to see that
there continues to be more than
90% of our survey respondents
who believe sustainability is
important for a successful
business operation.
The way you get there however
shows some interesting trends
and developments, away from
only looking at energy efficiency
and well-being to a much more
material-driven approach, where
elements such as life cycle
thinking, circularity and waste
minimisation is increasingly
in focus. The impacts - from
regulation and certification
schemes, to the pandemic and
long-term resilience - are also
explored in this study. Although
the great diversity in trends
reflects the wide-ranging scope of
sustainability, the different trends
need to be thought in correlation.
Barriers and opportunities
The industry faces a huge
challenge if we are to reach the
goals of the Paris Agreement
and the vision for a Carbon
Neutral Europe by 2050. WGBC

estimates that 39% of all global
carbon emissions are related to
buildings. The majority of survey
respondents point out the lack of
financial incentives as the biggest
barrier, with the lack of technical
solutions and technical knowledge
as numbers two and three.
However, 70% of respondents
see net zero carbon buildings
as a strategic business
priority, and 62% have defined
targets for reducing their
carbon footprints, or plan to
do this in the near future.
The survey also points towards
a positive trend within the area
of circularity: Nearly half of
the respondents who consider
circularity in the projects embed
circular principles in the project
execution, and 30% embed circular
principles in their tender material.
In spite of the economic setback
created by the pandemic crisis,
it has also brought with it an
acceptance that a recovery has
climate action and sustainable
development as an imperative
focus. In fact - more than
acceptance - the pandemic may
even bring with it an opportunity
to save carbon and retrieve
new climate friendly habits.
The global lockdown has in
many ways made room for local
focus, rethinking the existing
society through regenerative
sustainable design.

Read more about this and
how our respondents see
changes in future investments
in our section on Pandemic
Response. And dive into today’s
challenges and opportunities
under the study’s other themes
of Circularity, Resilience,
Certifications and Future Trends.

Ramboll as a partner
Ramboll’s more than 5,000
buildings specialists design
more than 10 million m2
of buildings each year. We
work closely with investors,
contractors, developers, and
tenants to provide buildings that
are distinctive, sustainable and
designed to meet user needs.
With this kind of impact we find
it our duty and pleasure to be at
the forefront of the sustainable
building movement. Every two
years, we publish the ‘Sustainable
Buildings Market Study’ that
explores trends and drivers
for a sustainable development
in the built environment.
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From short term safety to long term resilience

Pandemic
Response
In spite of the economic setback
created by the pandemic crisis, it has
also brought with it an acceptance
that a recovery must have climate
action and sustainable development
as an imperative focus. In fact - more
than acceptance, the pandemic may
even bring with it an opportunity
to save carbon, as market analysts
predicts up to 30% less office space
may be needed in future, hereby
saving carbon both in the building
space and transport. [1]

To return to the workplace, health,
safety, and wellness are some of the
most important elements. Businesses
need to motivate employees back to
their place of work, where they are
stimulated by the events-driven social
environment and collaborative spaces
redesigned to suit their needs.

87%
of survey respondents
believe the pandemic
will affect long-term
work patterns and that
in future more will work
from home.

Although it is still uncertain exactly
to what extent people will return
to the office, there are is evidence
showing that – with the right office
environment – the majority will wish
to return to the office (at least parttime) in order to reap the professional

FIGURE 1
How do you think the pandemic will affect your investments?

Need for redesign of existing office buildings to
accommodate for new working patterns and
collaboration spaces (space planning)

65%

Demand for office space will be lower (as people will be
working more from home)

44%

Demand for retail space will be lower and on-line
shopping has accelerated during the pandemic

41%

For residential housing: increased demand for flexible
floor plans to accommodate home office working
conditions

30%

Need for retrofitting of existing office building to
accommodate for improved indoor climate

28%
15%

30%

[1] Forrester, Cisco a.o. through CNN Business (2021): “Remote work, one year later”
[2] McKinsey Global Institute (2021): “The Future of Work After COVID-19”
[3] IKEA (2020): “Life at Home”

45%

60%
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FIGURE 2
How do you think the pandemic will affect future real estate investments?

100%
80%
60%
40%
20%
0
Finland

Germany

Iceland

Norway

Lower demand for office
space

Need for redesign of offices

Demand for retail space will be
lower due to online shopping

Residential: Increased demand
for flexible floor plans

and social benefits of working in
physical collaborative space.
This survey aimed to explore the
effects of Covid-19 on the built
environment by asking questions on
how the pandemic will affect longterm work patterns, and how it may
affect future real estate investments.
The survey shows that investments
in new offices and retail will not
necessarily increase but that
retrofitting and redesign of existing
buildings, in terms of floor planning
and building flow etc, will be in
increased demand. In fact, it is
predicted that a paradigm shift will
take place in interior design planning,
in terms of redesign and rethinking of
building functionality and the ‘interior
design mantra’ – landscape office vs.
cell offices, decentral meeting points
vs. common meeting areas.
It is now, as many people return to
their offices, that decision-makers
need to investigate the needs and
concerns of the building users, for
instance through a Post Occupancy
Evaluation (POE). This is a necessary

validation exercise giving a basis for
any retrofitting or changes to the
building design.
Workplaces
Building owners and investors need
to focus on creating workplaces
that promote improved health and
well-being in order to retain and
attract tenants in the long run.
According to the Global Wellness
Institute, workplaces that do not
create wellness for their employees
experience around 18% loss in
productivity. Proper ventilation and
a sound indoor climate, no-touch
technologies, and increased space
per person are some of the features
required. Also, the people flow
through the building and its pinch
points such as elevators, corridors
and meeting rooms must be properly
assessed and addressed.
Commercial buildings
Demand for retail space will be lower,
as online shopping increases. At the
same time the need for warehouse
storage may increase. In other words,
commercial buildings must be multipurpose. Lockdown has transformed

Sweden

UK

Need for retrofitting of existing
office buildings

PANDEMIC RESPONSE

Denmark

normal behavioural patterns and
some of these transformations may
be permanent, whereas others, such
as the nature of retail, have only been
accelerated by the pandemic. Online
shopping was already on the increase
before the pandemic but may be
spun into even more ‘click and collect’
and showrooms than if the pandemic
had not occurred.
Residential buildings
McKinsey expects there will be a
7% increase in people working from
home in future. [2] Some even predict
30-50% on the shorter term. This will
require a rethinking of homes towards
higher flexibility and new practical
solutions, such as improved sound
insulation and lighting, consideration
of the inventory/open space ratio,
more rooms, etc. This shift is also
supported by the 2020 “Life at
Home” study from IKEA. [3]
Country observations
Respondents from all countries have
put a high emphasis on the need to
redesign the office space, which is
natural considering the prognosis
that people will increasingly work
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from home in the future (a predicted
30-50%), coupled with the fact that
while in the office you need more
space, no-touch technology etc.
All countries also agree that to
some extent residential housing
will need a more flexible floor plan,
although Iceland scores this in the
lower end compared to others. There
is however less consensus on the
demand for retail space, as adapted

to the amount of online shopping.
UK and Germany seem to believe
less in the continued life of retail as
we knew it pre-pandemic, whereas
Norway believes more in the need
for redesign of offices, rather than in
a decreased need for office space.
As Norway has not been enforcing
a strict lockdown, nor been hit as
hard by the pandemic as many
other countries, this is perhaps not
surprising.

Lockdown has transformed normal
behavioural patterns and some
of these transformations may be
permanent, whereas others, such as
the nature of retail, have only been
accelerated by the pandemic.

FIGURE 3
Ramboll has for decades used Computational Fluid Dynamics (CFD) before taking decisions
in relation to planning and design for a healthy indoor climate. COVID-19 has made this more
relevant than ever.
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Solutions at hand for increased
flexibility, liveability and safety
Interventions are needed to mitigate
the immediate risk of Covid infection
in the short term. Flexibility,
liveability and safety will be key to
the long-term viability and success
of office buildings. In Ramboll we
work systematically with pandemic
response in many parts of the value
chain:
Study
Throughout the COVID-19 pandemic,
an international partnership
consisting of the European Health
Property Network, walkerproject,
White arkitekter and Ramboll has
worked on deriving strategies for
resilient hospitals and health systems
based on a multitude of European
and global case studies. The project
has used over 40 case studies,
desk research and a series of four
webinars to create a web-based field
guide on how to bolster resilience by
preparing staff, systems, space, and
supply chains for the challenges of a
pandemic situation.

New Solutions Toolkit
Ramboll provides a holistic service
covering all aspects and phases from
analysis and strategy development
to design and implementation.
For assessment, we employ digital
analysis packages including user
journey mapping, people flow
simulations, and air flow modelling.
This provides insights into the risks
that the pandemic poses to an office
and allows the effectiveness of
different interventions to be tested
before being implemented.
Solutions consider a combination
of operational, technological,
and architectural interventions.
Proposals are inspired by factors
including digitalisation, automation,
attentiveness to user-experience and
wellness. The New Solutions Toolkit
has a strong scientific grounding.
It is based on the principles of the
Hierarchy of Controls, which classifies
the effectiveness of design solutions
or operational measures in managing
risk in the built environment.

3D gamification/app
’Prevent infection – Offices’ on
preventing infection in offices and
at home. The app was developed as
part of Ramboll’s studies on Social
Sustainability & Behaviour Impact
in the built environment and takes
you through virtual scenarios and
shows how to avoid infection. The
app covers the full flow of a day,
from leaving home in the morning to
returning home after work.
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Actionable insights
and recommendations
1

For property owners and investors:
Investigate your portfolio in terms
of retrofitting and redesign that
accommodates for the reduced infection
risks required in future. If health and
safety measures are not met, this is likely
to cause discontent and uncertainty
among end users and an even further
decline in the use of office and retail
buildings.
Recommendations for improvement:
• Ensure design (floor plan etc) is adapted
to the new reality of avoiding congestion
and pinch points. Also ensure adequate
ventilation.
• Provide end users with adequate
guidelines, as a minimum aligned to
those guidelines provided by public
health authorities.
• Conduct regular building performance
evaluation and service and maintenance
activities on e.g. ventilation systems
and other building components that
safeguard the health of the end users.
• Consider the social and environmental
value of the building, for instance by
curating attractive ground floors and a
public realm, in order to avoid stranded
assets.
• Involve all stakeholders in creating an
attractive and healthy space.
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• Consider mixed use of the building and
elements such as quiet space versus
collaborative space, and how technology
may support this.

3

For end-users:
• Follow building regulations and manuals
and use the technical installations
according to recommendations. Ensure
that new staff or users are introduced to
manuals and procedures.
• Avoid unnecessary activities in the
building that may cause congestion and
ensure ventilation is adequate.
• Ensure adequate sanitation and hygiene
of the building and its installations.

A GOOG
PANDEMIC
RETURN ON
RESPONSE
INVESTMENT?

2

For building designers:
• Define building requirements for
ventilation, anti-congestion, hygiene
etc in collaboration with the property
owner and end users, possibly aligned to
authority guidelines.
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The decade of action

Net zero carbon
buildings
According to World Green Building
Council 39% of all global carbon
emissions are related to buildings.
11% is related to embodied carbon
and 28% is related to the operational
stage, making building assets a
significant contributor to climate
change. These numbers make it clear
that the construction and property
industry is facing a huge challenge
in relation to reducing their carbon
emissions if we are to reach the
goals in the Paris Agreement and the
vision for a Carbon Neutral Europe
by 2050.

The value chain in the construction
industry is long and complex and
Investors, developers, designers,
consultants, contractors,
manufacturers and end users all
have their own agenda.
Fortunately, there is a growing
number of initiatives, frameworks,
concepts and regulations that address
greenhouse gas emissions from the
built environment on local, regional,
national and international levels.
And many real estate developers in
both the public and private sector
are dedicated to achieving a zero

carbon future and have committed
themselves to these initiatives.
Science Based Targets is one initiative
that recognizes the level of climate
action needed by the private sector –
and one that translates this down to
specific and practical targets for an
organisation.
Also, country-specific initiatives such
as the Net Zero Carbon-commitment
in the UK, or Zero Energy Buildings
(ZEB) in Norway, provide frameworks
for target-setting and a set of basic
definitions.

FIGURE 4
Which of the following present trends do you consider most important
for the construction and real estate sector?
100%

80%

60%

40%

20%

0%

Denmark

Finland

Germany

Iceland

Norway

Sweden

UK

Circular Economy

Lifecycle Thinking &
Management

Carbon Neutrality and
Climate change

Resilience

Health & Wellbeing

Digitalisation
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FIGURE 5
Which of these elements will be addressed in your strategy?
Respondents were able to select several options here, which is why the sum >100%.
Germany

Sweden

Iceland

Finland

Denmark

Norway

United Kingdom

350%
300%
250%
200%
150%
100%
50%

0
Operational
Carbon

But to many developers it is a
challenge to define a baseline,
a strategy and a plan for the
implementation of the selected
targets in their buildings-portfolio.
Survey results
From this year’s survey we can see
that 31% of the respondents have
already embedded net zero carbon
buildings in their business strategies,
and another 39% are considering
the possibilities to do so. This means
that a total of 70% of respondents
see net zero carbon buildings as a
strategic business priority, and 62%
have defined targets for reducing
their carbon footprints, or they plan
to this in the near future.
Carbon neutrality as a strategic
priority
UK, Germany and Finland are
frontrunners in relation to carbon
neutrality in the real estate industry.
This is probably partially related to
ambitious targets on state level, with
Finland aiming to be carbon neutral
on country level by 2035 and UK
by 2050, but also requiring all new
housing to be net zero carbon from
2025.
This is also reflected in the fact that
56% of respondents in UK and 40%

Whole Life
Carbon

Renewables

Certifications

of respondents in Finland have “net
zero carbon buildings” embedded
in their business strategy towards
2030, and 69% respectively 70%
of these respondents have defined
targets for reducing the carbon
footprints of their buildings. In
general, between 52 and 91% of the
respondents have defined targets
for reducing the carbon footprints
of their buildings, with Norway in the
lead with 91%.
There is a general agreement that
renovating the existing building
portfolio is very important to achieve
carbon neutrality by 2050. Especially
in UK, GE, NO and DK where more
than 80% of respondents in these
countries say renovation existing
buildings is more important than
designing new buildings to be
carbon neutral. This indicates that
attention, regulation, and financial
incentives should increasingly
be focusing on accelerating and
incentivising the renovation wave.
Cut the carbon – but how?
When targeting Net Zero Carbon
there is no quick fix that solves
everything. All elements of building
design must be addressed, and
the full value chain must deliver

Roadmaps

Other

optimized solutions. The responses
from all countries indicate a deep
understanding of the complexity of
cutting the carbon to zero. Reducing
operational carbon and including
on-site renewables are still the most
popular solutions, but reducing
embodied carbon is increasingly
gaining attention, especially in
UK, Norway and Denmark. Also,
certification schemes are seen as a

57%
of respondents point
out the lack of financial
incentives as the biggest
barrier, 36% identifies
the lack of technical
solutions and 35%
identifies the lack of
technical knowledge.

CARBON

Embodied
Carbon
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pathway to aligning with standards
and increase credibility of the
commitment in all countries.
Optimising the building envelope, the
core structure and the mechanical
installations is also seen as very
important for reducing carbon
emissions. But there is a growing
understanding in most countries that
the reuse of building elements or
material from other assets can be a
way forward, especially in Norway,
UK and Denmark. Also, the use of
IoT is seen as a way to minimise the
actual energy consumption in the
operational stage.

Managing the barriers
The list of barriers for achieving a net
zero carbon construction industry by
2050 is long.
This must be addressed on
governmental and planning level,
and transformed into more tangible
regulation, standards and roadmaps
that can guide the construction
industry and level the playground in
the coming years.

FIGURE 6
Regulation on both upfront and whole life carbon from buildings is on its way
in a broad range of European countries.

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027
Denmark
FBK
Finland
Climate Declaration
Norway
Statsbygg
Sweden
Klimatdeklaration
UK
GLA
France
RE2020
Germany
BNB
Netherlands
BMB
EU
Level (s)

Test phase of forthcoming national legislation

Local legislation

Possible integration into national law

Requirements for public construction

Integration into national law

Test phase of European Voluntary Guide

Limit values integrated / updates

Publication of European Voluntary Guide

Reference values integrated
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Didsbury Technology Park
Challenge
Aiming to be the first UK commercial office building to
be classified as a Net Zero Carbon building as defined
by the UK Green Building Council.
Solution
The selection of materials has been made with
consideration of both cost and carbon emissions.
Using advanced modelling techniques, a focus on form,
orientation, and façade design the benefit of low cost,
passive measures has been maximized. Appropriate use
of timber and a relentless pursuit of material efficiency
through iterative design leads to the most carbon
efficient form possible. Extensive use of renewable energy
systems, demand matched system, an innovative hybrid
engineering strategy incorporating an ambient loop heat
pump system and the pursuit of marginal gains through
efficient building services delivers against the 2050 Paris
Proof energy in use-targets.
Result
The design delivers embodied carbon performance of
58% betterment of the UK “Climate change 2030”- target
which is 250 kg CO2e/m2 for embodied carbon.

AT A GLANCE

Client: Bruntwood Works
Location: Manchester, UK
Architects: Sheppard Robson Architects
Year: 2019-2022

“Although sustainability has always
been a huge part of our approach,
the net zero carbon pledge represents
a step change in our efforts to reduce
our environmental impact and we hope
to inspire, encourage and support
others to do the same”
Bev Taylor,
Director of Energy and Environment, Bruntwood

For the operational carbon the building is currently
on target to achieve 47 kWhe/m2, which is well below
the UK-GBC target for a “Paris Proof” net zero carbon
building.
In addition to this rigorous pursuit of a class leading
carbon reduction strategy, the building still looks and
performs like an attractive, highly performing office
building. The internal environment will be high quality
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Actionable insights
and recommendations

1

2

For property owners and investors:
Investigate your current building portfolio
and consider risks and opportunities in
relation to carbon efficiency and setting
targets for net zero carbon. Opportunities
include higher rent levels, lower vacancy
rates, reduced operational costs and
increased brand value by doing “your
fair share” of carbon reductions. Risks of
defining net zero targets are increased
investments, but the risk of being passive
might be significantly higher in terms of
your assets becoming obsolete in the
market and potential carbon taxes. Also,
consider defining targets for new buildings
and future assets in your portfolio.

For building designers:
• Reducing embodied carbon in building
design is currently centre of attention.
Architects and engineers must develop
a deep understanding of how to
optimise building design to minimize
potential emissions from extraction,
production, transportation, installation and
maintenance of materials and components.
• Challenging the client brief, optimizing the
building geometry and switching from high
to low emission materials can potentially
cut the carbon with up to 40%. And very
often carbon savings lead to cost savings.
• We recommend adding “carbon
management” to your list of services –
this means keeping track of the carbon
emissions from the project in the same
way that you would keep track of the
construction costs. When applying a Whole
Life Carbon-approach to the building
design instead of only looking at operational
carbon, the business case for investing
more money and effort in the design and
construction stages becomes clear.
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• CO2-tresholds are currently being phased
into the building codes in many countries,
which means that designers are likely to
deselect products with high CO2-emissions
compared to alternative products.

4

For end users:
• Asking for energy efficient buildings
with a low or net zero carbon footprint
sends an important demand-signal to
the construction industry. As tenant or
residents in a net zero carbon building you
will probably save money on your energy
bill as well as improve your brand among
stakeholders.
• Make sure that the building is designed
according to a national or global standard
where actual building optimisation is
required as a first step before offsetting the
remaining carbon footprint. Otherwise your
building is just “climate compensated” which
does not accelerate the transformation of
the construction industry.

CARBON

3

For manufacturers of building components:
• Documenting the environmental profile of
your products can be key to keeping or
expanding your market share. This can be
done by developing Environmental Product
Declarations (EPDs) for your products and
making these EPDs available in databases
and on your website. EPDs increases the
transparency and credibility of your product
and improves the probability of usage
of your products in certified sustainable
buildings. Also, a continued effort in relation
to product development and optimisation
of processes and energy supply to your
factories in order to reduce the carbon
footprint of your products will be crucial in
the future.
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One aim – diverse opportunities

Circularity
The transition from linear to circular
design thinking in the construction
sector is progressing but has no
common standards or schemes to
follow. For example, a few years
back, the notion caused more
confusion than aspiration. There
has been a development in recent
years to facilitate unresolved issues
originating from the building
industry. This was initiated with a
circular economic methodology
of maintaining the value retention
loops through circular strategies
(prevention, reuse, renovate,
recycle, and recover), following the
waste hierarchy from EU’s Waste
Framework Directive.

Such strategies are an important
means of avoiding the enormous
volumes of generated construction
and demolition waste worldwide.
According to The Ellen MacArthur
Foundation, [4] the construction
industry is currently the single largest
global consumer of resources and
raw materials, and it is also extremely
wasteful. By 2025 it is expected that
2.2 billion tonnes of construction and
demolition (C & C&D) waste will be
generated worldwide.
One of the objectives of designing
circular strategies is to mitigate the
depletion of abiotic resources such
as sand, gravel, and clay and, most
importantly, reduce CO2e emissions

deriving from the production of
new elements. And to maintain
construction elements in material
loops repeatedly.
Application of circular strategies
According to the survey, there
is positive feedback on the
consideration of ‘circularity’ in
projects. 48% of the respondents,
who consider circularity in their
projects, embed circular principles
in project execution, whereas 30%
embed circular principles in their
tender material. These two different
approaches reflect the applicability of
circular strategies on various stages
of a construction project. Applying
circular principles in tender materials

FIGURE 7
Do you consider circular design and construction in your projects?
And how do you do it?

49%

Don’t
Know

No or don’t
know, Why?

51%
Yes,
How?

By embedding circular principles
in the tender material

• Lack of guidelines
• Lack of expertise

By embedding circular principles
in the project execution

• No proven financial gain
• No proven
environmental gain

By aiming at employing
professional services from advisors
with experience in circularity
Other
No

[4] Ellen MacArthur Foundation, 2020, 10 circular investment opportunities.
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FIGURE 8
Questions on EPDs and the use of EPDs

24%

32%

40%

40%

44%

Don’t
Know

No

38%

28%

53%
32%

44%

53%

Do you request EPDs?

Yes

Do you plan to request EPDs
in the future?

17%

Do you believe EPDs
drive circularity?

83%

50%

Yes

Yes
No
Don’t Know

encourages the contractor to ‘walk
the talk’ by for example considering
how to prevent demolition, waste
sorting for reuse etc. Circular
principles embedded in the project
execution are diverse, depending on
the existing context, environmental
benefits, and economic return.
Data-based circular design
There is no generic template for
designing a building with circular
principles.
The environmental performance can
vary in different scenarios, which
encourages the use of life cycle
assessments (LCA) as an assessment
technique for circular strategies.
LCA provides transparency on the
environmental impact, especially
when the underlying EPDs
(Environmental Product Declaration)
are product-based. The EPDs play
an essential role in driving circularity,
according to 53% of respondents,
though 38% don’t know if there is a
relation or if it is important.

50%

Don’t
Know

50%

83%

Do you provide EPDs?

The application of reused or recycled
materials does not necessarily mean
the project is sustainable. Factors
such as energy consumption during
disassembly, repair and transport
may shift the overall picture in terms
of emissions.
LCAs and thereby EPDs are
inevitable when deciding on a
circular strategy, as the assessments
provide transparency on the
consideration of using reused
materials or new materials in the
specific project.
Moreover 45% do not request EPDs,
despite a significant endorsement.
Lack of knowledge on the value of
EPDs or the relation to circularity
may be the barrier in requesting
these. The EPDs play an important
role in determining the right circular
strategy, whether for renovation
or new build. The lack of requests
echoes the lack of common
standards and methodology when
designing for circularity.

Do you plan to provide EPDs
in the future?

Call for a national framework
According to the survey, on asking
for the most important factors for
circularity to gain impact in the
construction sector, 42% said that
national regulation was necessary.
Many countries’ regulation on building
energy performance has incentivised
the market to produce high energyefficient products such as insulation,
windows, façade materials etc. A
similar setup could be advantageous
for circular strategies to blossom,
thereby leveraging niche companies
to play a more significant role.
Regulations on CO2e levels per
square meter could for example
incentivise manufacturers to develop
EPDs for their products to serve
certifications and to further optimise
their supply chain.
Having a national regulation on CO2e
levels would increase the demand
for reused or recycled construction
elements. 42% think that the
availability of large-scale materials
is essential. City and project-driven

CIRCULARITY

9%
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material databases would gain
ground. It is important to highlight
EPD data and databases’ relevancy,
as this will complement product data
on service life, condition, and costs
with environmental impact.

Foundation, [4] and the Circularity
Gap Report advocate for renovation
and designing with high material
efficiency.

Design for longevity
Adding circular economy solutions
to the nationally determined
contributions would help to keep
global temperature rise well below
2 degrees. [5] Renovation is seen as
a robust instrument to stimulate the
economy, while achieving climate
targets rapidly.

One of the latest elements in the
EPBD [6] from the EU includes
reinforced long-term renovation
strategies for EU Countries. This
focus is also reflected in the survey
answers, where 53% of respondents
place material efficiency, waste
prevention and recycling as a
sustainability feature in major
renovation and new construction
projects.

Circular solutions or strategies
refer to new build, but actors such
as the EU, The Ellen MacArthur

From an environmental perspective,
renovation advances the mitigation of
construction related CO2e emissions

by limiting the need for emission
heavy construction elements such as
beams, columns, ground deck etc.
The preservation or 1:1 reuse of loadbearing structures is instrumental in
CO2e accounting.

FIGURE 9
What sustainability features do you usually strive for to implement when doing major
renovation or new construction projects? Please chose (3) most important options.
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[5] PACE, 2021, Circularity Gap Report 2021.
[6] Directive 2010/31/EU, 2010, On the energy performance of buildings.

2021

Material efficiency, waste
prevention and recycling
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Kristian August Gate 13
Reuse of building materials
Challenge
The old office spaces were prone to demolition, but the
developer wanted to save the structure while reusing
building materials from other projects. Even while
expanding m2 the project aimed at ambitious reusing
goals. The challenges were many but can be summed up to
supply of used building materials, documentation of those
materials, risk and responsibility management, logistics and
cost. The project also had ambitious CO2-reduction goals
of 50% calculated in the Future-build Framework.
Solution
In order to meet these CO2 reductions and recycling
ambitions, Ramboll was engaged in the disciplines
of structural engineering and building physics. Also,
Ramboll’s startup online marketplace Rehub was engaged

AT A GLANCE

Client: Entra Eiendom AS
Location: Oslo, Norway
Capacity: Unknown
Year: 2018-2021

in the supply of two building materials. Teardown projects
were used as resource databases and mapped by
Rehub, then reported to the protect with the necessary
information to make a preliminary choice. Ramboll’s
structural engineer assessed and implemented used
concrete slabs into the new project. Building physics
assessed the technical properties of the building envelope.
Result
The project was able to reuse a lot of the existing
structures and materials, but also reused a great deal of
both structural and other materials from other projects.
Among those where concrete slabs assessed by Ramboll’s
structural engineer, kitchen units and outdoor steel
cladding found through Rehub.
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Actionable insights
and recommendations
1

For property owners and investors:
For renovation projects:
• Strategic: Define project targets
concerning the retention of
construction elements, reuse, and
recycling.
• Tactical: Examine and suggest which
project elements should be reused 1:1,
reused other places, demolished for
upcycling or downcycling.
• Operational: Decide how to execute
the circular renovation strategy for
the project, for instance, establishing
a business model for dissembled
materials, coordinate with public
material banks etc.
For new build:
• Strategic: Define project targets
about design for flexibility, design
with reused materials, design
with recycled materials, waste
management, digital solutions etc
• Tactical: Examine and suggest which
elements of the project should be
with reused or recycled materials,
designed for future reuse, designed
for flexibility etc.
• Operational: Decide how to execute
the circular design strategy for the
project, for instance, sourcing the
reused material, which technical
approval are necessary etc.

2

For designers and contractors:
For renovation projects:
• Depending on project complexity and
future function, determine whether
existing load-bearing construction
and other materials can be preserved
with support from LCA and LCC
assessments and FEM simulations.
• Assess existing load-bearing
construction elements and evaluate
current condition, capacity ability,
and other properties, e.g., to
implement in material passports.
• Propose future scenarios for
unused dissembled materials and
constructions elements.
For new build:
• Depending on project complexity and
future function, determine the use
of reused load-bearing construction
elements and other materials with
non-load bearing function, e.g. façade
and interior cladding.
• Examine the possibility of increasing
future flexibility by adjusting and
optimising the location of loadbearing construction elements and,
secondly, making the internal design
more flexible.
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• As the end-users will be part of
several waste cycles, it is important to
design, e.g. kitchen garbage cabinets
and waste stations, following current
needs and accessibility for the users.

A GOOG RETURN
CIRCULARITY
ON INVESTMENT?

3

For end-users:
• Circular practices continue during
the in-use stage. Facility management
of the building needs to inform and
instruct future users on handling
household and bulky waste.
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Resilient
buildings
Designing and building resilient
structures that maintain their
functionality in changing conditions
and are flexible regarding future
usage is something that 28% of
respondents considered important
in the 2020 survey. For the first time
in the publication of these surveys,
resilience made the top three
attributes related to sustainable
buildings, indicating that it is a
topic of increased importance in the
industry.
Resilience is the ability to prepare
and plan for, absorb, recover from,
and more successfully adapt to
adverse events. Within buildings,
resilience is a broadly descriptive

term. But fundamentally, a resilient
building must remain safe for users,
structurally sound and ensure a
supply of infrastructure services
such as water and electricity when
exposed to man-made or natural
hazards.

cities increasingly face, including
flooding, heatwaves and hurricanes,
it is significant to acknowledge that
buildings are integrated into urban
and infrastructure systems, and
resilience has to be addressed from a
system perspective.

Considering that countries and
cities worldwide are increasingly
exposed to in particular climate
risks, it is surprising that only a
third of the respondents’ state that
their organisations have a strategy
for resilience and climate risk
management.

For instance, to ensure that a
building is resilient to flooding, it is
necessary to start with a review of
the vulnerability to flooding across
the site or urban area. This includes
identification of flooding mechanisms,
site reviews and topographical
surveys to determine potential entry
points to vulnerable buildings and
infrastructure. Based on the review,
solutions for climate adaptation

When addressing the climaterelated hazards that countries and

FIGURE 10
Do you have a strategy for resilience and managing climate risks in your organisation?

Don’t
know

15%
Who cares

No

Yes

35%

No

53%

Yes
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FIGURE 11
How important do you consider the following added values connected to sustainable
buildings?

45%
2017

40%

48%
2019

38%
23%

44%
2021

32%

0

Reduced operating costs

and flood risk management should
be identified. The identification
includes both hard measures such as
installation of floodwalls and levees
and soft measures such as expansions
of existing streams, restoration of the
original water cycles and creation of
basins to retain water while flowing
through an urban area.
Individual building owners can,
however, take their own steps to
increase flood resilience. This includes
using robust building materials as well
as defining proper design parameters
e.g. the maximum wind speed level
the building should withstand,
measures to secure thermal insulation
and the creation of water diversion
systems.
Property owners with flood exposure
should also consider purchasing flood
insurance as a way of becoming more
resilient.

20

Healthier and more
comfortable spaces

40

Increased resilience (flexibility
for future change)

Besides flooding, the safety and
security of users and assets is a
high priority and addressed in 2/3
of the strategies. Physical security
of people and building assets is
about avoiding disruption, unwanted
interference and destruction
of functionality to buildings,
infrastructure and other assets and
surroundings as well as collateral
damage to the human occupants.
A strategy must aim at protecting
information and other assets within
the buildings or at various sites.

critical infrastructure and are potential
targets for such attacks for example
airports, datacentres, research
facilities and industrial buildings

Designing for physical security
is important for all organisations
who would suffer a loss in relation
to business discontinuity in case
of a single severe incident such as
intended chock, terrorist attack,
vandalism, or in case of armed
aggression. Some buildings require
an even higher level of physical
security because they represent

Resilient design needs to be
accompanied with policies for risk,
continuity and security. It has to be
rooted in the company and defined
by the management, partly to ensure
compliance at all levels, and partly
to ensure a continuous process with
evaluation and a periodic follow-up
that ensures adaptation to changing
conditions. The policies must also

The benefits of taking a serious
approach to physical security are to
establish “prepared-ness”, mitigate
threats and consequences, protect
the safety and security of building
users and minimize risks and financial
loss in case of business discontinuity
or compromised information or assets
inside buildings or at sites.

60

RESILIENCE

28%
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consider all relevant legislation and
other requirements that adhere
both to security more generally,
and physical security specifically.
If such policies do not exist in the
organisation, Ramboll can facilitate
the development of appropriate
and context-specific policies. It is
desirable that policies regarding
physical security are synchronized
with policies that relate to other
aspects of security, such as the
information security policy.

to a building or a specific area, can
be integrated with f ire protection
measures such as alarm systems
that can be centrally controlled
and monitored. The global Covid-19
pandemic has increased focus on
monitoring the flow of people going
in and out of buildings and will most
likely accelerate the integration of
technology into the built environment.

The responses also indicate that
technology could play a larger role
when it comes to making buildings
resilient, especially within areas
of access control and security of
building assets. Access control
for critical infrastructures such as
airports, datacentres, or utilities is
vital for protecting people, buildings
and ensuring business continuity.
Today access control, which
monitors and limits physical access

FIGURE 12
In your strategy, which of the following focus-areas are included?
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building users

Access control
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building assets
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Sankt Annæ Plads
Urban resilience in central
Copenhagen
Sankt Annæ Plads was built in the 18th century. Today, it
is a showcase for urban resilience and designed to handle
flooding events. In 2011, the area was affected by a cloudburst that damaged several buildings, and today, Sankt
Annæ Plads is developed in such way that large amounts
of water can be collected and diverted away. This is done
by the creation of a large bowl-shaped reservoir that is
lowered into the ground. The reservoir collects the water
and directs it further through hidden pipes underground.
Surface water flow is directed out into the port.
Before the development, the square’s main function was
to serve as a short-cut between some of Copenhagen’s
most expensive real estate and the waterfront. Over

AT A GLANCE

Client: Sankt Annæ Selskabet
Location: Copenhagen, Denmark
Year: 2016

the past decades, the waterfront has increasingly been
developed and has become a home to cultural institutions
and a popular area for people to spend time.
The flood proofing of the area had multiple objectives.
First, to create a space that was a destination rather than
a short-cut through the city. Only one narrow lane on
each side of a wide green strip of grass was allocated to
cars, thereby prioritising pedestrians, and cyclists. Flowers
and trees were planted to form a soft barrier between
the playground and the traffic, and benches were added,
inviting people to settle down and enjoy the beautiful
buildings surrounding the square.
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Actionable insights
and recommendations
1

For property owners and investors:
• Undertake an assessment of risks, vulnerabilities, and
exposure – both short and long term. Identify the costs of
not acting on these risks, from damage to infrastructure,
building retrofits, social inequality, environmental
degradation, temperature increase and even lives lost.
• Integrating resilience into building designs, building
retrofits, and ongoing building operations can carry
significant costs. To justify investments in resilience, it is key
to evaluate the cost/benefit relationship of the investments
over the full life cycle of the building.
• A higher level of resilience will minimize risks, support
continuity, prevent break-downs and ensure high
performance and asset value in the long run.

2

For building designers:
• When planning and designing buildings, aim to mitigate
the potential of cost of operational failures and other risks
by investing in more resilient design and technologies that
can mitigate the vulnerabilities. Resiliency strategies for
buildings should be addressed and implemented before
a hazard strikes or the slowly evolving effects of climate
change manifest themselves.
• Consider if the asset represents critical infrastructure and/
or is a potential target for terrorist attacks, vandalism or
industrial espionage, which will require an increased focus
on physical security for building users as well as access
control and information security.
• Develop mitigation plans, redundant supply systems for
energy and water and implement the latest technology and
automation to ensure control and constant optimisation of
building operation and maintenance.
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• Develop mitigation plans, redundant
supply systems for energy and water
and implement the latest technology
and automation to ensure control
and constant optimisation of building
operation and maintenance.

4

For end users:
• Request insight in the risk
assessment, resilience systems and
strategies of the asset.
• Use the insights to develop policies
for building operation and for user
behavior that is aligned with the risks
and implemented systems.
• Ensure updates and training of facility
management and end users in case of
incidents on regular basis
• Test of alarm systems, supply
systems, practice escape routes,
assembly points etc.
• Finally keep staff, residents and
visitors safe and secure at all times
through open communication and
proper signage.

A GOOG RETURN
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3

For building designers:
• Consider if the asset represents
critical infrastructure and/or is a
potential target for terrorist attacks,
vandalism or industrial espionage,
which will require an increased focus
on physical security for building
users as well as access control and
information security.
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Linking global targets with context

Certifications
According to respondents across
sectors and countries, the most
critical trends in the construction
and real estate sectors are life cycle
thinking, increased focus on carbon
neutrality, circular economy, health,
well-being, and digitalisation. These
varying subject areas all contribute
to the overall sustainability of a
given project. Sustainability is about
holistic design, assessing each
initiative from various perspectives
to find the context’s best setup.
Certification schemes are holistic
design platforms, shedding light
on the interconnectivity between
one subject area to another and
linking these to overall targets to
the Sustainable Development Goals
(SDGs).

The UN defines this decade as the
‘Decade of Action’. The SDGs unfold
sustainability into several subject
areas, some more relevant than
others, in certain areas. Solving overall
climate change-related problems
does not come with one solution.
Solutions need to be adapted to
serve the specific need in a particular
context, whether it is mitigating food
waste or encouraging more public
transportation.

articulating the impact and translating
the global targets to contextual
targets.
BREEAM keeping the lead
Respondents were asked to indicate
which third-party certification
schemes and tools they know, have
used or are going to use. When
looking exclusively at the 2021 “have
used” responses and comparing them
to 2019 and 2017, several trends can
be identified.

The linkage between implementing
certification schemes and their
contribution to the global sustainability
agenda, including the Paris treaty, and
SDGs etc., can be intangible when
designing a building. In recent years,
the most notable certification schemes
DGNB, BREEAM and LEED have made
an effort to link global anchor points
with the individual scheme criteria by

There is a variety of most preferred
third-party certification schemes. In
total seven countries participated in
this survey, resulting in five favoured
schemes. Each country’s climate
agenda may have an impact on
the most preferred scheme. On the
‘sustainability scale’, the Swedish
based Miljöbyggnad has a more

FIGURE 13
Which of the following third-party environmental certification schemes
and tools do you know, have used or are going to use?
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FIGURE 14
Do you use green lease agreements?
20%
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% change

environmental focus than BREEAM
or DGNB, which have a more holistic
sustainability approach blending
environmental, processual, economic,
social and technical quality elements.

energy systems, etc. As we move
towards 2030, more and more
cities are declaring CO2 mitigating
targets in line with the GHG protocol
frameworks.

well-being focused third-party
certification schemes. Though, one
would expect demand in the future,
as millions of employees slowly begin
to return to their desks.

All in all, BREEAM keeps the lead
as the most preferred certification
scheme, despite a decrease from
62% to 50%.

“CO2 budgets” have been introduced
for the building industry, increasing
demand and mandatory LCA
assessments for buildings in some
countries.

User-driven sustainable operations
Tenants play an essential role in
keeping the operations of a building
sustainable. Whether it is in the home
or the office, tenants’ behaviour
plays a role in the overall energy and
resource consumption.

Finnish-based certification scheme
RTS certification is growing in
Finland, from 31% in 2019 to 46%
in 2021. It is tailored to Finnish
requirements using best practices
from BREEAM and LEED.
Costs and CO2e
The relevance of the ‘built
environment’ for our global future
can hardly be overstressed. The
potential for recovering existing
construction has environmental
and economic benefits. We must
downsize consumption and reenter
the paradigm of designing with
environmental and socio-economic
resilience.
One way to assess the resiliency
of the chosen design (new build or
renovation) is to use LCA, and LCC
which are vital drivers in quantifying
the thought design scenarios’
environmental and economic impact.
Both sustainability tools maintain
their position as second and third
most preferred assessment tools,
indicating high usage through
third-party certification and isolated
assessments of façade materials,

Demand for healthy indoor
environments?
A sustainable and healthy built
environment is beneficial to public
health and has especially helped
support well-being during the
COVID-19 pandemic. Healthy
buildings are key to improving
resilience in the building sector could COVID-19 act as the catalyst
for more focus on the health and
well-being related elements within a
building?
During 2020, WELL, LEED, and
Fitwel released new certifications,
credits, and platforms to prepare
the built environment for COVID-19,
aiming to prepare buildings
owners and operators for returning
employees. Fitwel supplemented
its existing schemes with new
guidelines on leveraging buildings to
mitigate viral transmission, helping
to establish data-driven strategies
that mitigate viral transmission,
build trust, and create healthy
environments for all occupants.
The survey response shows low
engagement to these health and

A Green lease is a voluntary
agreement between tenant and
landlord, incorporating clauses
whereby the owner and the tenant
undertake obligations with regards
to sustainable operation of the
property. According to our survey,
there has been a 9% increase in green
agreements, from 11% in 2019 to
20% in 2021. A promising tendency,
contributing to the war against green
house gas emissions, to quote The
World Green Building Councils’ latest
latest manoeuvre for an embodied
carbon (EC) and operational carbon
reduction in buildings.
WGBC’s ambitious aim is to get to
net-zero EC in all new construction
and renovations by 2050. As WGBC
states, net-zero EC should be pursued
as part of a whole life-cycle approach
to carbon reduction, including netzero operational carbon (OC). Thus,
a green lease is an effective tool in
engaging the tenants to optimise
their consumption throughout their
lease period.

CERTIFICATIONS
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FIGURE 15
Different reference study periods (RSP) and included life cycle modules for the different
upcoming legislations and certification schemes across the Nordic countries; Denmark,
Finland, Norway and Sweden as well as UK.

50
-

BREEAM-SE

60

GLA

60

Denmark

Finland

Norway

Sweden

Required

Required

Required

Required

Optional

Optional

Optional

Optional/
second phase

UK
Required

33

Office building “Technopolis”
Oulu, Finland
This office building in the center of Oulu, northern Finland, has been built in an infill location, as an extension
of an existing building. These sustainability features were
essential in order for the project to obtain a LEED v4
Gold certification: Optimal location in relation to public
transportation and other services, bicycling infrastructure,
energy efficiency, PV panels, water-saving fixtures and
indoor air quality management.
Ramboll was in charge of project management, HVAC and
electrical design, structural design and LEED consulting.

AT A GLANCE

Client: Technopolis Oy
Location: Oulu, Finland
Architect: L-Arkkitehdit
Project size: 15,000 m2
Sustainability credentials: LEED v4
BD+C, Core and Shell, GOLD

“LEED certification is a way to
communicate our commitment to
sustainability to our customers and
to their employees within a framework
that is well known and accepted.
This helps both our customers to
retain talent and gives as us a tool
for customer acquisition.”
Johanna Kivelä
Sustainability Manager & Marko Lind, Director
Technopolis Oulu operations
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Actionable insights
and recommendations
1

For property owners and investors:
Developing the right sustainability strategy for your building portfolio or selecting the suitable
certification scheme for the next project both require careful approaches in navigating between
corporate ambitions and concrete initiatives. The following steps are recommended:
Setting the vision
• Engage with a sustainability consultant and define the project’s sustainability vision and the primary
focus areas within environmental, economic, and social quality using, e.g. Ramboll Dialogue Tool.
• Develop a strategy imposing frameworks and sub-targets for each stage in the project life cycle.
• Decide whether a bespoke sustainability strategy or a third-party certification-based strategy is
preferred.
Identifying performance gaps and potentials
• Perform initial screening of the project to identify performance gaps and potentials within
environmental, economic, technical, social or site related areas.
Visions in practice
• Decide whether to pursue a certification or a bespoke sustainability strategy as early as possible
in the design process. Early decisions have the most significant impact on a project’s sustainability
profile, and the costs for changes increase over time.
Integration of sustainability
• Depending on the project and phase of the project, the integration of sustainability measures varies.
It is beneficial to engage and align all stakeholders within the project with overall sustainability
ambitions.
• For public tenders – consider integrating sustainability measures in the tender material, e.g.
requirements for the construction site concerning waste sorting, energy consumption, transport etc.
• For design – apply emission targets as a prerequisite for design
Monitoring
• Monitor the design proposal and evaluate solutions to optimize costs and environmental impact.
Evaluation
• As part of the technical inspections, evaluate the users’ experiences through Post Occupancy
Evaluations.
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2

For end-users:
Future end-users play an important role in aligning the overarching ambitions with personal
requests on concrete items in the building.

Post Occupancy Evaluation
• Address the importance of Post Occupancy Evaluations to enhance building systems or other
elements that contribute to the well-being of the end-users.

3

For building designers:
Performance gaps and potentials identified in the screening could be prerequisites for the designer’s
approach to the project. Thus, designers are recommended to be involved and be active from the early
outlines.
These are the recommendations when designing new buildings or retrofitting old ones.
Early engagement
• Engage proactively in early stages, e.g. concept design and spatial coordination. Provide alternatives
and suggestions for core construction, core materials etc.
Expanded design prerequisites
• Examine the environmental impact and economic profitability with early LCA and LCC assessments.
• Propose a comparative study on primary and secondary materials with environmental, economic,
and social parameters.
Co-Design
• Co-create core building systems with other relevant experts and stakeholders operating in the use
phase of the building.

A GOOG RETURN
CERTIFICATIONS
ON INVESTMENT?

Early engagement
• Exploit the opportunity of early engagement to address particular personal experiences, both
positive and negative. These hand-on experiences are valuable for investors and designers for the
conceptual design and spatial coordination between urban space, building and individual tenancies.
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Guiding the client to the best solution

Future trends
A trend is the beginning of a new
direction.
In our 2019 survey, the most
important trends in the construction
industry were life cycle thinking,
health and well-being, increased
focus on carbon neutrality, resilience
and digitalisation. These trends have
continued, and some have even
become mainstream, as part of the
design approach of any building.
In this section, future trends are
displayed, reflecting current and
predicted demands. Results from the
2021 survey show some of the same
tendencies as we saw in the 2019
survey, although it is also anticipated
that the current pandemic may shift
near-future demands.

From ambitions to actions
As we move towards 2030 in
the “Decade of Action”, new
sustainability ambitions are
emerging, affecting national targets,
and resulting in new occurring
trends. Achieving the 2030 goals
will require a multiplicity of actions
and new concepts and terms are
emerging daily often causing more
confusion than clarity. Property
owners, investors and developers
are finding that navigating in
the world of sustainability is not
straightforward.

FIGURE 16
What are the biggest barriers
preventing sustainability
issues to be considered within
your organisation?

27% 50%

Lack of market
demand

According to our survey, one third
of the respondents identify the lack
of general understanding of the
sustainability agenda as a barrier for
incorporating sustainability issues
into their organisation.

Higher (perceived or
actual) investment
costs

33%

Lack of general understanding
of the sustainability agenda

It is essential from the early stages to
establish an open dialogue about the
many concepts of sustainability and

FIGURE 17
Top five trends, 2017-2021. Which of the following present trends
do you consider most important for the construction and real estate sector?
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climate change mitigation due to national
implementation of Paris agreement
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[7] JLL, 2020, The future of global office demand.
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TRENDS

FIGURE 18
The Sustainability Dialogue Tool.

translate these contextual ambitions
into concrete actions. In the following
we provide guidance to some of the
tools and trends that may translate
ambitions into actions.
The Sustainability Dialogue Tool
Ramboll uses its Sustainability
Dialogue Tool to support our clients
to navigate the field of sustainability
in the built environment. The
Sustainable Dialogue Tool uses the
World Green Building Council’s
Advocacy Manifesto from 2019 as
a framework to identify relevant
priority areas for the global realestate industry to meet the UN
Sustainable Goals and the vision for a
climate-neutral Europe by 2050.
The tool provides an overview of the
eight priority areas and underlying
themes that should be considered on
every project or portfolio. The eight
Priority Areas are:
•
CO2-emissions
•
Circular Economy
•
Health & Well-being
•
Water Use
•
Value & Cost

•
•
•

Resilience
Biodiversity
Just Transition

And it includes tangible design
criteria and suggestions for
qualitative ambition levels within the
priority areas.
The outcome of the Sustainability
Dialogue Tool is a graphical
illustration of the sustainability
profile for the project, as well as an
inspirational list of design elements
that can be implemented in the
project.
When applied in the early stages
of a project, these can help identify
which activities our clients should
pursue in order to meet their goals.
The process also forms a basis for
deciding on a 3rd party sustainability
scheme such as LEED, BREEAM,
DGNB or Miljöbyggnad.
Smart Buildings
Internet of Things or IoT is happening
now. The digital infrastructure of
infrastructure, buildings and cities
has never been more connected and

integrated than now. In the coming
years, the roll-out of the 5G network
will significantly impact our everyday
lives.
IoT platforms enable data analytics
to optimise the building’s energy
usage according to usage patterns
– relevant in these pandemic times.
An IoT platform will enable a Building
Automation Systems (BMS) to
integrate any number of building
subsystems and can help inform
facility managers about maintenance,
work orders, inventory, etc.
As employees start to return to their

READ MORE ON:
Sustainability Dialogue Tool
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FIGURE 19
Illustrates the challenges and potential solutions to the “pinch point” problem
presented by elevators.

UV Treatment (unoccupied)
for surface cleaning

Integrated touch free lift
control for touch surfaces

Uses UV light to cleanse the
surfaces when empty

Mobile interface reduces
touch-points for contamiation

Filtration, UV treatment,
ionization for Air Quality

Destination Control System
for capacity management

Increased airflow is treated at
entry to the elevator

offices and shops, property owners
may be obligated to rethink the way
buildings are operated. Occupancy
levels are currently running at about
10-15 percent globally, with many
employees still working from home
(JLL 2020). [7] Despite the prediction
of less office working and more
home- office working, it would be
prudent for property owner to assess
their existing properties and prepare
these for future pandemics – thereby
securing the economic and social
prosperity of the individual property.
The challenges posed by the
pandemic are wide-ranging and vary
by sector, from basic hygiene, health
and safety to reimagining the office
workspace.
Ramboll has opened a dialogue with
clients across the built environment
space, and while this is an evolving
situation, five primary themes have
consistently been raised across
several categories:
•

•

People Flow: “How do I safely
and efficiently manage the flow
of people inside and outside of
my development?”
Pinch Points: “How can I safely
manage ‘pinch points’ and
confined spaces like lobbies and
elevators?”

Destination control system
manages the capacity

•

•

•

Workforce: “How do I efficiently
manage my workforce to meet
the new requirements?”
Wellness/User Experience:
“How do I ensure my tenants are
incentivised to come back to
work?”
Investment: “How do I make
informed investment decisions
to support the long-term
resilience and adaptability of my
development?”

The figure below shows some of
the challenges, and how IoT can
help mitigate these. For example,
in relation to ‘Pinch Points’. IoT and
wireless sensor solutions allow owners
and operators to enforce new building
guidelines and protocols effectively,
ensuring optimal ventilation, hygiene,
distancing, and tenants’ well-being.
The Pre- and Post-Occupancy
Evaluation (PPOE) Tool
The aftermath of COVID-19 will
affect societies all over the world.
Increasing economic instability,
changing behavioural patterns and
mental impacts are just some of the
cascading effects of the pandemic
which must be considered here
and now if we want to ensure a
sustainable future.
How do we mitigate the human

repression after this pandemic?
Reintegrating people with the natural
environment? Adapting existing
environments to new habits and
needs? There is a need to translate
subjective conceptions into concrete
measures.
Ramboll has developed a user
experience evaluation tool to
understand how buildings,
infrastructures, and cities perform
according to their habitants’ uses and
needs. We call it the Pre and PostOccupancy Evaluation (PPOE) Tool.
The PPOE framework focuses on the
assessment of the user experience of
the built environment. It is composed
of a set of tools and methodologies,
such as questionnaires, interviews
and observations, focus groups,

READ MORE ON:
Safe and resilient offices
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workshops, i.a. where the users
assess the performance and impact
of the built environment on their
quality of life and business initiatives.
It uncovers how the design and
maintenance of the buildings affect
users daily experience, well-being and
productivity, e.g., which areas should
be improved and which interventions
should be prioritised.

occupant satisfaction within the main
parameters, and Post-Occupancy
Evaluation as a key performance
assessment mechanism for achieving
healthy and comfortable buildings.
Likewise, leading sustainability
certification schemes in the
construction industry such as WELL,
LEED and BREAM, include POE as a
criterion and follow-up mechanism.

By incorporating PPOE into
your projects, you can tap into a
market opportunity and anticipate
regulatory trends. The EU framework
of core sustainability indicators
for buildings (LEVEL(s)) includes

Denmark

Finland

Germany

Norway

Sweden

UK

Iceland

TRENDS

FIGURE 20
Top five trends, 2017-2021. Most important present trends per country.
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How the study
was conducted
The data for this study was collected through an online survey of
real estate and construction indus
try professionals: property owners,
investors, contractors and tenants
as well as industry peers and service
providers.
The survey is a self-assessment – all
replies are based on the respondents’
own experiences. The questionnaire
consists of ca. 50 questions.
The survey was conducted in November-December 2020, using Ramboll’s
SurveyXact online survey tool as
well as through email and SoMe.
Geographically, the survey encompasses the Nordic countries, the
UK and Germany (new). Other new
geographies (India, Singapore and
UAE) unfortunately did not provide
sufficient data to be included in the
analyses of this study.

FIGURE 21
Survey participants by country.
0,3%
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1,7%
UAE
1,3%
India

7,1%
Other

3,5%
Germany

26,9%
Denmark

7,1%
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Iceland
7,1%
Norway

18,8%
Sweden

FIGURE 2 2
Survey participants by professional role.
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Other
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We would like to thank our collaboration partners: The World Green Building Council and Mannvit on Iceland.

4%
Supplier of construction
materials

The survey received ca. 700 responses.

6%
Service provider

5%
Property investor
19%
Property owner
4%
Property user/tenant

28%
Designer/consultant

20%
Contractor or developer

FIGURE 23
Participants from public and private sectors.
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In our survey a sustainable building is defined as a
building where sustainability issues are emphasised
throughout the building life cycle, with issues including:

THE TEAM

Environmental aspects (such as energy, water and
material efficiency, alternative transportation and site
ecology enhancement)
Economic aspects (such as life cycle costing), and
Social aspects (such as safety, accessibility and
health and wellbeing related issues like indoor environmental quality).
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Glossary
In this survey, a ‘Green/Sustainable
Building’ refers to a building where
sustainability issues are emphasised
throughout the building life cycle.
THESE ISSUES INCLUDE
Environmental (such as energy, water
and material efficiency, alternative
transportation and site ecology
enhancement)
Economic (such as life cycle costing)
Social aspects (such as safety,
accessibility and health and wellbeing related issues like indoor
environmental quality).
OTHER TERMS
AR (Augmented Reality) is a
technology that places computergenerated overlays on the physical
real-world environment. The reality
is thus augmented or supplemented
by virtual input. An example of
augmented reality is Microsoft’s
HoloLens technology.
BIM (Building Information Model) is
a computer-generated 3D model of
building geometry which contains
relevant data to support the entire
construction process from design,
procurement and construction
activities, to actual delivery of the
project. When used correctly, BIM
allows efficient knowledge sharing
and improved collaboration between
stakeholders.
BREEAM (BRE Environmental
Assessment Method) is an
environmental assessment method
and rating system operated by
British BRE (Building Research
Establishment) and used globally.
www.breeam.com
Carbon
Although not strictly accurate, it has
become commonplace to refer to
CO2e emissions as simply ‘carbon’.
This approach is adopted in this
brochure.

Carbon Neutral and Net Zero
Buildings Any building whose whole
life carbon total is zero. This may
require the use of carbon offsetting
or credit for the avoidance of
emissions by others through the
export of energy generated by onsite renewables.

EPD An Environmental Product
Declaration (EPD) is an independently
verified and registered document
that communicates transparent and
comparable information about the
life-cycle environmental impact of
products in a credible way. https://
www.environdec.com/home

Circular Economy The circular
economy refers to an economic
approach which seeks to maintain
the intrinsic value of materials,
components and assemblies to
maintain their utility for as long
as possible through reuse and
recycling. The aims of a circular
economy approach are to avoid
waste, minimise resource depletion
and avoid emissions associated with
the extraction and creation of new
materials and products.

EPRA (European Public Real
Estate Association) is a non-profit
association whose mission is to
promote, develop and represent the
European public real estate sector.
www.epra.com

Demand response means change
in normal consumption pattern of
electricity by an end-use client in
response to changes in the price (or
other incentives) of electricity over
time.
DGNB is a sustainability assessment
and certification system for buildings
and urban districts. DGNB was
developed in Germany and is
applicable globally. www.dgnbsystem.de/en
Embodied Carbon (EC) All emissions
which have global warming potential
associated with the extraction,
production, transportation and
installation of materials and
components expressed as Carbon
Dioxide Equivalent per m2. It also
includes emissions associated with
the maintenance, replacement,
refurbishment and disposal of a
building.
EPBD - Energy Performance Building
Directive The European Union’s
main legislative instrument aiming
to promote the improvement of the
energy performance of buildings
within the Community.

GHGs - Greenhouse Gases and CO2e
- Carbon Dioxide Equivalent Any gas
which has a Global Warming Potential
(GWP). Carbon dioxide is the most
common greenhouse gas. All GHG
emissions are stated in units that
are equivalent to Carbon Dioxide.
For example methane has a GWP of
approximately 32 kg CO2e.
GreenBuilding was an EU initiative
in 2004-2014 to promote energy
efficiency within the REC industry.
In Sweden, the local Green Building
Council SGBC has since continued
to administrate and develop the
certification system. www.sgbc.se/
om-greenbuilding
Green lease is a model of lease
agreement which brings incentives
to operations in accordance with
sustainable development. The
benefits are divided between the
contracting parties. The idea is
to generate a higher return on
investment for the owner and
efficient business premises for the
occupant.
Green Office is an environmental
management system for offices
developed by World Wildlife Fund.
wwf.fi/en/green-office
GRESB (Global Real Estate
Sustainability Benchmark) is
an investor-driven organisation
committed to assessing the
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Environmental, Social and
Governance (ESG) performance
of real assets globally. www.gresb.
com GRI (Global Reporting Initiative)
is an international independent
organisation that has developed
sustainability reporting standards
for communicating the impact of
business on climate change, human
rights, corruption and others. www.
globalreporting.org/Pages/ default.
aspx
LCA (Life Cycle Assessment) is a tool
for evaluation and quantification of
environmental impacts generated
throughout a product’s life cycle from
raw material extraction, production
and use to end-of-life
LCC (Life Cycle Costing) is, according
to International Organization for
Standardization, a technique that is
used for predicting and assessing
the cost performance of constructed
assets. It is one form of analysis
for determining whether a project
meets the client’s performance
requirements.
LEED (Leadership in Energy
and Environmental Design) is an
environmental certification system
developed and administrated by the
United States Green Building Council
(USGBC) and used globally. www.
usgbc.org/leed
Miljöbyggnad is an environmental
assessment and classification system
for buildings, developed by Sweden
Green Building Council. www.sgbc.se
NDC - Nationally Determined
Contributions Stem from the Paris
Agreement and the achievement of
its long-term goals. NDCs embody
efforts by each country to reduce
national emissions and adapt to the
impacts of climate change.
New ways of working reflect a
shift in workplace management
and operations allowing for more
flexibility and hopes to attain better
employee satisfaction and retention.
Examples of applications of new ways
of working include telecommuting,
remote working and flexible working
hours.
Nordic Swan Ecolabel scheme is
available for around 60 product

groups from detergents to buildings
and real estate. www.nordic-ecolabel.
org
NZEB (Near Zero Energy Building)
by definition have very high energy
performance, and the low amount of
energy that these buildings require
comes mostly from renewable
sources. The EU Energy Performance
of Buildings Directive requires all new
buildings to be nearly zero-energy
by the end of 2020. All new public
buildings must be nearly zero-energy
by 2018.
Operational Carbon (OC) All
emissions which have global warming
potential associated with the
operational energy and water use of
the building, including those emitted
by sources within the building as well
as indirectly through the emissions
associated with the electricity supply,
typically expressed as Carbon Dioxide
Equivalent per annum per m2.
SBT - Science Based Targets
Emissions reductions targets adopted
by companies to reduce GHG
emissions are considered “sciencebased” if they are in line with the level
of decarbonization limiting global
warming to well-below 2°C above
pre-industrial levels and pursuing
efforts to limit warming to 1.5°C as
described by the Intergovernmental
Panel on Climate Change (IPCC).
VR (Virtual Reality) is a computergenerated simulation of real life
environment. Virtual reality replaces
the real world, while augmented
reality supplements it.
WELL building standard is a
certification tool that concentrates
on human health and well-being
aspects of buildings and spaces. It is
developed by the International WELL
Building Institute.
Whole Life Carbon and Life Cycle
Assessment (LCA) All emissions
including both embodied carbon and
operational carbon considered over
the building design life. Expressed
in Carbon Dioxide Equivalent in
absolute terms or per annum or per
annum per m2. An LCA is the process
of assessing whole life carbon.
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WGBC
Green Building Councils are independent, non-profit
organisations made up of businesses and organisations
working in the building and construction industry. The
global network of Green Building Councils (WorldGBC)
is leading the transformation of the built environment to
make it healthier and more sustainable.
https://www.worldgbc.org/

RAMBOLL
Ramboll is a leading engineering, design and consultancy company founded in Denmark in 1945 and employing
16,000 experts globally. With 300 offices in 35 countries,
Ramboll combines local experience with a global knowledge base to achieve inspiring and exacting solutions that
make a genuine difference to our clients, the end-users,
and society at large. Ramboll works across the following
markets: Buildings, Transport, Planning & Urban Design,
Water, Environment & Health, Energy, and Management
Consulting.

MANNVIT
Mannvit is an international consultancy firm in the fields of
engineering, technical services and innovation. The company offers services in the fields of engineering, geoscience, environmental studies, IT and Project Management.
Mannvit has over a half century of experience across a
wide variety of projects and industries.
www.mannvit.com/

10 buildings consultancy globally, we design around 10
million m2 of buildings each year. Our design philosophy
is to always make room for the human experience and our
comprehensive service covers all aspects of building engineering, design, architecture, and consultancy. We work
on 10,000 projects annually and have an extensive track
record in developing inspiring healthcare, pharmaceutical,
commercial, retail, hotels, residential, education, arts &
culture, sports, high-rise, and airport buildings.
www.ramboll.com/buildings

Within the buildings market, Ramboll brings together
nearly 5000 multidisciplinary experts worldwide. As a top
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