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APPENDIX B: CERTIFICATION SYSTEM STRATEGY COMPARISON

1 Background
This report is part of the Active Roofs & Facades in Sustainable Renovation project, partially
funded by Nordic Innovation through the Nordic Built program.
The report provides a brief overview and key information for renovation projects that make
use of Active Facade & Roof (AFR) technologies, regarding the secondary certification
systems identified for this project.
Secondary certification systems identified for this project:
● LEED (v4 for Building Design & Construction)
● BREEAM (International New Construction)
● DGNB (Core 14)
● Nordic Ecolabel
● Miljöbyggnad
Note: additionally, a high level analysis and comparison was performed on the draft version
of the not yet released system, BREEAM International Non-Domestic Refurbishment and FitOut.
It is important to note that the terminology and distinction made in this project regarding
‘primary’ and ‘secondary’ certification systems is not commonly used, and has been made
specifically for this project. This project makes the distinction between the detailed
investigation into the two ‘primary’ certification systems (Active House, and the Nordic Built
Charter) described in Work Package 2, Task 2: Compliance strategy for primary certification
systems, and the additionally performed high level investigation into the five secondary
systems presented here.

2 Overview of Secondary Certification Systems
2.1

LEED (v4: Building Design & Construction [BD+C])

Figure 1: LEED / USGBC Logo

LEED stands for Leadership in Energy and Environmental Design. It is a globally recognized
green building certification system that guides building designers and owners to make
decisions that reduce their environmental impacts. By establishing performance
benchmarks, ongoing measurement, and maintenance strategies, LEED helps projects to
save energy, water, and money – while creating healthier environments for building
occupants.
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Projects must achieve each of the mandatory prerequisites, and can choose between
various credits, each of which earn points. The final certification level that a project is
awarded depends on the number of points successfully achieved. The four certification
levels and corresponding point thresholds are shown in Figure 2.

Figure 2: LEED certification levels and point thresholds

In order to achieve LEED certification, a building’s compliance must be professionally
verified by a third party. All LEED certified buildings are posted online and are awarded a
plaque to be displayed in a highly visible location at the building.
LEED is administered by the United States Green Building Council (USGBC), and has grown
to be the most recognized green building system in the world. Studies have shown that
LEED certification increases property values, accelerates project financing and approvals,
and results in faster lease-up rates. Additionally, there is strong evidence to suggest that
many of the strategies covered in LEED, such as increased levels of daylight space, and
better indoor air quality, lead to healthier and more productive building occupants.
Some regional markets have embraced LEED more than others. This typically is due to
certain national green building council adopting certain tools, or if country-specific systems
have been created which dominate a given market. Of the five Nordic countries, LEED is
most popular in Sweden and Finland, with 120 and 90 certifications respectively as of May
2015.
The LEED system is periodically updated, and there are several different versions (or ‘rating
systems’, as they are referred to) designed for different phases of a building’s life cycle and
different construction project types. Table 1 shows the various different rating systems, and
when they should be used.

Table 1: LEED rating systems

LEED Rating System

Applicable Life Cycle
Stage

Applicable Building
Types

Notes

LEED for Building
Design & Construction
(BD+C)

New construction, or
major renovation

Any.
Specific guidance for:
- Core & Shell
- Schools
- Retail
- Data Centers
- Warehouses
- Hospitality
- Healthcare
- Homes
- Multifamily
midrise

Major renovations
typically consist of new
interior materials,
envelope features, and
mechanical systems
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LEED for Interior
Design & Construction
(ID+C)

Interior spaces that are
undergoing a complete
fit-out (either first / new
fit-out, or complete
renovation fit-out)

Commercial Interiors
Retail
Hospitality

Typically used for
interior commercial
spaces in buildings
which the tenant does
not own and which is
not pursuing LEED

LEED for Building
Operations &
Maintenance (O+M)

Operational and
occupied buildings

Commercial,
institutional, or highrise residential
buildings.
Specific guidance for:
- Schools
- Retail
- Data Centers
- Warehouses
- Hospitality

Typically does not
require any building
renovations, although
mechanical system,
operational and
maintenance
improvements can
contribute towards
certification

LEED for
Neighbourhood
Development (ND)

New land development
or redevelopment
projects which are in
conceptual or master
stage planning, or
under construction

Projects can contain
residential uses, nonresidential uses, or a
mix

Require at least some
new construction to be
occurring in the
neighbourhood

This report will examine the newest version of LEED (v4), and will focus on the Building
Design & Construction (BD+C) rating systems, which deals with new construction and major
renovations of existing buildings, including major HVAC improvements, significant building
envelope modifications and major interior rehabilitation.

2.2

BREEAM (International New Construction)

Figure 3: BREEAM logo

With over 450 000 certifications, BREEAM has more certified buildings than any other green
building system (for comparison, LEED has 44 000 certifications globally). However, these
values are skewed by early versions of BREEAM being very easy to achieve and having no
verification requirements. Examining the number of certifications from 2008 onwards tells a
different story, the year in which BREEAM was revamped to increase its stringency and
when post construction verification was introduced. Since 2008, only 7 500 BREEAM
certifications have been awarded worldwide, vs 43 000 LEED certificates during the same
period.
However, the dominance of LEED is not consistent throughout the world. BREEAM retains
its leadership position in its home mark of the UK and in a handful of other markets that have
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country-specific BREEAM systems (referred to as national schemes). Table 2 shows all
countries with their own country-specific BREEAM national scheme, and the number of
certified buildings in each country since 2008 (as of May 2015):
Table 2: Country-specific BREEAM national scheme, and total certifications since 2008

Country

BREEAM Certified Buildings since 2008

United Kingdom
The Netherlands
Sweden
Spain
Germany
Norway
Austria

5 300
448
140
135
39
31
5

Sweden has more BREEAM certifications than any other Nordic country, with 140 as of May
2015. See Table 2 for the total number of BREEAM certifications per Nordic country since
2008.
BREEAM is administered by BRE (the Building Research Establishment). Similarly to LEED,
a BREEAM assessment uses recognised measures of performance, which are set against
established benchmarks, to evaluate a building’s specification, design, construction and use.
The measures used represent a broad range of categories and criteria from energy to
ecology. They include aspects related to energy and water use, the internal environment
(health and well-being), pollution, transport, materials, waste, ecology and management
processes.
BREEAM is also similar to LEED in other key aspects like the fact that both systems consist
of a mix of mandatory and optional requirements that must be professionally verified.
Adopting more green strategies leads to a higher level of certification. Unlike LEED’s four
certification levels, BREEAM contains six ratings, shown in Table 3.
Table 3: BREEAM rating levels

BREEAM Rating

% Score

Outstanding

≥ 85

Excellent

≥ 70

Very Good

≥ 55

Good

≥ 45

Pass

≥ 30

Unclassified

< 30

Additionally, various versions (or ‘schemes’ as they are referred to) of BREEAM exist for
different building types (New Construction, Refurbishment & Fit-Out, In-Use), and different
regions. This report will mainly deal with the International New Construction 2013 scheme,
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which applies to new construction and major refurbishments or renovations that occur in
countries that do not have country-specific national schemes. Two important notes need to
be made regarding this:
1) Both Norway and Sweden have their own country-specific national schemes.
2) BRE is in the process of creating a new scheme specifically designed for
International Refurbishment and Fit-Out (non-domestic buildings). It is expected to be
released in the later half of 2015.
These two considerations complicate the situation for BREEAM, and make it very difficult to
give one set of ‘BREEAM guidance’ that could be applicable for all projects. Additional
guidance on deciding which BREEAM scheme your renovation project should use is
provided in Table 4.
Table 4: BREEAM scheme selection guidance for major renovations

Location

Building Type*

Applicable BREEAM Scheme

Finland,
Denmark,
Iceland

Domestic

BREEAM International New Construction 2013

Non-Domestic

BREEAM International New Construction 2013**

Sweden

Domestic

BREEAM International New Construction 2013

Non-Domestic

Office, Industrial, and Retail buildings only:

BREEAM Sweden
All other building types:

BREEAM International New Construction 2013**
Norway

Domestic

BREEAM International New Construction 2013

Non-Domestic

Commercial and educational buildings only:

BREEAM Norway
All other building types:

BREEAM International New Construction 2013**
*BREEAM uses the term ‘domestic’ for residential buildings.
**Until the availability of (expected in late 2015), then use: BREEAM International Refurbishment and
Fit-Out (non-domestic buildings) 2015

This report provides guidance directed at renovation projects that are undergoing major
refurbishments. BREEAM defines “major refurbishments” as:
“Major refurbishment is defined as construction that results in the fundamental remodelling or
adaptation of existing elements of the building envelope, structure and renewal of key building
services. And where, on completion of the works, such remodelling/renewal will materially
impact on the performance of the building.
The term ‘elements’ includes:
1) Structural/building envelope elements including walls (including glazing), roofs
(including rooflights) and floors.
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2) Building services elements including lighting (artificial and daylighting), heating,
mechanical ventilation/cooling plant and ductwork, water/drainage systems.
For the purposes of this definition, works to both 1 and 2 above must be taking place for the
project to be classed as a major refurbishment. Where only individual elements of the
structural/building envelope element (e.g. windows or doors), or individual services elements
(e.g. a boiler, heating system or lighting installation) are being replaced, remodelled or
upgraded, then, the project should not be classed a major refurbishment”

If your renovation project does not meet BREEAM’s definition of “major refurbishment”,
project teams should use the BREEAM Bespoke 2010 scheme.

2.3

DGNB (Core 14)

Figure 4: DGNB logos - gold, silver, and bronze

The DGNB system was developed by the German Green Building Council, and has a strong
focus on the life-cycle impacts of buildings. It not only includes ecological strategies, but also
focuses on economic impacts. The system uses a more holistic approach than other green
building systems, focusing on overall performance of the building rather than on individual
measures. Quality is assessed comprehensively over the entire life cycle of the building.
Certification is awarded using a simple 3-tier system of bronze, silver, and gold. Similarly to
other systems, DGNB can be applied to new buildings, renovations, and existing buildings.
Unlike other systems, all strategies covered in the DGNB system must be evaluated by the
project - teams cannot simply ignore those they don’t wish to adopt.
As of May 2015, there are over 700 (http://www.dgnb-system.de/en/projects/index.php)
DGNB certified buildings globally. Generally, DGNB certification can be achieved in any
country. English-language criteria can be applied anywhere in the world. Auditors who are
familiar with both DGNB and local conditions recommend adjustments for the local
application that need to be verified by DGNB auditors in Germany. The conformity
assessment and certification is carried out by DGNB in Germany.
An alternative route includes the detailed adaptation of the DGNB system to local conditions.
In these cases DGNB cooperates with the so-called DGNB Community (local organisations
or groups of interested professionals and experts) who review and alter the international
system requirements to local circumstances e.g. climate, standards, laws, processes and
cultural differences. The conformity assessment and certification is carried out by DGNB in
Germany and can be supported by local organisations for quality assurance. Currently there
are DGNB Communities active in Brazil, China and Russia.
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Finally, the DGNB system can be completely adapted to local conditions, languages, and
legal requirements. These fully adapted systems are wholly operated and building
performance is verified by the local ‘DGNB System partner’, who use their own logo. Table 5
shows all countries with fully localized DGNB systems, and the number of DGNB certified
buildings in each country.
Table 5: Localized DGNB systems, and number of DGNB certificates (and pre-certificates) per country

Country

DGNB certifications per country

Germany
Austria
Denmark
Switzerland
Bulgaria
Thailand

621
52
24
7
2
1

As with LEED and BREEAM, different version (referred to as ‘schemes’) exist for DGNB too,
depending on the building type. A wide number of schemes exist for use in Germany,
however the only scheme which has been translated to English currently is for new offices.
German schemes can be used outside of Germany, by professionals with German language
skills. Any application and revisions would have to be approved by DGNB.
DGNB has named its set of international English language requirements (for which new
offices is currently the only scheme) as Core 14. Core 14 is specifically based on
international standards and requirements and can be adapted to local requirements in
different countries. Core 14’s new office scheme will be the DNGB system examined in this
report.

2.4

Nordic Ecolabel

Figure 5: Nordic ecolabel

The Nordic Ecolabel (sometimes referred to as ‘Nordic Swan’), is a voluntary ecolabelling
scheme that is common throughout the five Nordic countries, and some other sections of
northern Europe. It is unique in our list of secondary certification systems being examined in
this project because it is not solely focused on buildings, but rather on ‘products’, of which
buildings is considered one type.
The Nordic Ecolabel is more closely associated with commercial goods like paper and
cleaning products, however it does have some requirements for buildings, building products
and building-system that will be examined in this report.
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Established in 1989 by the Nordic Council of Ministers, the ecolabel is designed to be a
highly visible marking that can be used by consumers to easily identify products which have
lower environmental impacts. As of 2015, Nordic Ecolabel has 63 product groups, each of
which have their own unique requirements in order for a product to be awarded the ecolabel.

Table 6 outlines 14 of the 63 product groups which are applicable to buildings, their systems
or construction materials. Only those that are specifically applicable to renovation buildings
making use of AFR technologies will be examined in this report.
Table 6: Nordic ecolabel product groups that are building-related

Product Group
Chemical building products
Closed toilet systems
Construction and facade panels
Durable wood
Floor coverings
Furniture and fitments
Grocery stores
Heat pumps
Hotels and youth hostels
Hotels, restaurants, and conference facilities
Indoor paints and varnishes
Restaurants

Criteria
Document #

Specifically relevant
to renovation AFR

97
52
10
86
29

Yes

31
79
59
72
55
96
91

Yes
Yes

Yes

Small house, apartment buildings and pre-school
buildings

89

Yes

Windows and exterior doors

62

Yes

Most of the building-related requirements are for products, materials, or systems that would
be used in a building (like heat pumps, or floor coverings, for example). Several ‘wholebuilding’ product categories exist, including hotels and restaurants, however these building
types are not considered by this report. Of the two main building types considered by this
report: residential and office, only the residential type has specific Nordic Ecolabel
requirements (highlighted in green in

Table 6). The scheme for hostels and restaurants is mainly focused on use phase and can
be considered as an environmental management tool, but it does give some requirements
for building services as well.
The whole-building ecolabel for small houses, apartment building and pre-school buildings
considers construction process, materials, and energy consumption. The building must offer
low environmental and climate impact, and also a good indoor environment. It includes a
combination of mandatory requirements (called ‘obligatory’, and designated with an O in this
system), and voluntary point score (P) requirements. A minimum total point score must be
achieved to fulfil the constraints of the Nordic Ecolabel.
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The Ecolabel for small houses, apartment buildings and pre-school buildings has been
periodically updated as follows:
● Version 1: prior to 2010
● Version 2 (current version): 2010 - 2015.
● Version 3: currently in public consultation
Only buildings that are compliant with the current version are considered to be certified, and
are listed online as such. Buildings that have been certified under previous systems must
demonstrate their compliance with new more stringent requirements when the system is
updated and must reapply. [Broadly speaking, this scheme includes similar requirements as
are set in the BREEAM, LEED and DGNB but it is not applicable to a renovation projects. A
Nordic Ecolabel scheme for renovation projects is currently under development and it is
expected to be released in 2017-2018.]
Completed application packages must be sent for verification to the specified ecolabelling
body in whichever Nordic country the building is sold. These organizations are listed in Table
7.
Table 7: Nordic ecolabel verification bodies, by country

Country / Organization

Contact

Website

Ecolabelling Denmark

info@ecolabel.dk

www.ecolabel.dk

Ecolabelling Finland
Ecolabelling Iceland
Ecolabelling Norway
Ecolabelling Sweden

joutsen@ecolabel.fi
svanurinn@ust.is
info@ecolabel.no
svanen@ecolabel.se

www.ecolabel.fi
www.svanurinn.is
www.ecolabel.no
www.ecolabel.se

By 2016 Denmark and Sweden had the most Nordic Ecolabel certified buildings under the
small house, apartment building and pre-school building certification. Total number of
certifications per country are shown in Table 8.
Table 8: Nordic ecolabel certifications per country (small house, apartment building and pre-school
building certification)

Country

Nordic Ecolabel
Small house, apartment building, and pre-school building certifications

Denmark

50

Sweden

27

Norway

3

Finland

0 (2 currently under construction)

Iceland

0

Note: The above certifications are for version 2. Version 1 certifications are no longer valid and therefore are not
shown online.
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2.5

Miljöbyggnad

Figure 6: Miljöbyggnad logo

Miljöbyggnad was developed by the Swedish construction and real estate sector, along with
government agencies, banks, insurance companies and universities with the aim to develop
a tool to help reach Sweden’s construction-related environmental quality goals. Miljöbyggnad
is a certification system based on the Swedish construction and government regulations and
the Swedish construction practices and conditions. Miljöbyggnad is managed and
administered by Sweden Green Building Council. Miljöbyggnad assesses a building using 16
mandatory indicators spread over three major areas: Energy (four indicators), Indoor
Environment (nine indicators), and Materials (three indicators). Note that two of the Material
indicators are only applicable to new buildings, and thus would not be applicable to the
renovation projects considered in this study.
New and existing buildings, regardless of size, can be certified to Miljöbyggnad. The
intention of Miljöbyggnad is that the whole building is certified, however some exemptions
are accepted.
Miljöbyggnad can be used to certify:
● New and existing single-family houses.
● New and existing multi-unit residential buildings.
● New and existing commercial buildings such as offices, schools, daycare centers,
hotels, retail buildings, halls, healthcare facilities, nursing homes, restaurants,
sporting facilities and theaters.
Miljöbyggnad can be used for:
● Buildings with mixed use
● Building extensions
● Refurbishments
● Buildings with multiple legal owners
In Miljöbyggnad, buildings are rewarded for: low energy use, good indoor environment and
good building materials. A building certified to Miljöbyggnad can be rated bronze, silver or
gold. The idea in Miljöbyggnad is that buildings with deficiencies should not be able to get a
high rating. The score for each of the three main indicator category areas is determined by
the lowest level of any of the indicators in that category (unless at least half of indicators are
at a higher rating, in which case that lowest level of the majority number of indicators can be
applied to the category). The rating of the building is set by the lowest category area rating.
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See Figure 7 and 8 for examples. Figure 7 shows that aspect (aspekter) score is determined
by the lowest indicator (indikatorer) score in each grouping, then the area (områden) score is
determined by the lowest aspect (aspekter) score. The exception is if more than half the
aspects are higher than the lowest value. In the shown example, bronze is the lowest aspect
score, but more than half the aspects are above bronze, so the next highest level, silver, is
awarded.

Figure 7: Determining the score for each of the three main areas of Miljöbyggnad

Figure 8 shows that the overall building (byggnad) score is determined by the lowest area
(områden) score - in this case, silver.

Figure 8: Determining the overall building score in Miljöbyggnad

Generally, a bronze rating equates to meeting the legally required building codes, and
should not be viewed as a progressive target for new construction projects.
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In Sweden 500 buildings are certified Miljöbyggnad (as of May 5th, 2015). Certification is
valid for ten years, or until the building has undergone major changes in operation or a major
renovation has been performed.

3 Additional Costs
Many studies have shown the cost benefits of green buildings. They result in lower energy
and water utility bills, and more importantly, they increase building occupant productivity,
health, and happiness, all of which are positive for the economics of a building. Through
smart efficient design, and making use of natural conditions like daylighting and natural
ventilation, many traditional building systems can be sized smaller than they would normally
be, leading to reduced overall construction costs.
However, innovative green buildings typically require some additional upfront costs
compared to standard buildings, and those which wish to undergo third party verification and
certification face additional fees. Some of these fees are briefly described in Table 9.
Since the actual monetary value of each fee is greatly dependent on the certification system
requirements, local market conditions, building type and size, and scope of work - it is
impossible to give valid estimates here for all buildings. However, the below table should be
useful in that it helps project teams know which types of fees they may face and to ask for
estimates or proposals from their stakeholders so that budgets can be appropriately
planned.
Table 9: Typical additional fees associated with green buildings and certifications

Fees apply to

Type of cost

Additional design
fees

Description
Creating an innovative green building often means spending
more time and effort during the design phase. This could be in
the form of climatic evaluation and optimization, or integrated
design charrettes between various design team members and
the public.
Additionally, achieving progressive sustainability goals may
require extra work from standard design team members like the
architect and energy consultant.

Most green
buildings,
regardless of
certification

Energy model

Most green buildings have an energy model created to assist
with and optimize the energy design.

Other simulations

Some green buildings make use of other non-energy model
computer simulations to aid in the design. Typical examples
include daylight simulations, natural ventilation simulations, life
cycle assessment optimization, durable building analysis, etc.

Additional
construction fees
and material
costs

Commissioning

There may be additional fees associated with innovative
construction practices, if any are being adopted.
Additionally, some green buildings make use of innovative
materials like higher quality facades, windows, or solar panels,
which may have higher upfront costs.
Most buildings undergo some form of systems commissioning.
Many green buildings have additional commissioning
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Fees

Sustainability
Consultant Fees

requirements above and beyond standard practice. This
additional commissioning work can often carry significant costs
and should be planned and budgeted for.
Typically, there are additional fees associated with managing
the sustainability goals of a green building project. The details
of this are dependent on the project and team. Sometimes this
role can be performed by the architect or constructor, while
other times a stand-alone sustainability consultant is preferred.
This cost typically applies to all green buildings, but may be
higher for projects targeting certification as more stringent or
involved work may be involved, including the creation of
compliance documentation to be sent for verification.

Only green
buildings targeting
certification

Registration Fees

Typically required by certification bodies early in the project
design phase. This action typically allows the project team
access to detailed guidance documents and to be able to start
evaluating and documenting their compliance.

Auditor Fees

Some certification bodies have the fees associated with
verifying a project’s compliance with the requirements built into
the registration and certification fees (this is the case with LEED
and BREEAM), while others require the project team to find
their own auditor and to agree to a fee for ‘audit / verification
work’ separate from the certification body (as is the case with
DGNB).

Certification Fees

Typically required as the last step in the certification process.
This money goes to the certification body, with the payment
occurring at the end of construction and verification.

Most rating systems have various review options available. Typically, projects can choose
between having a one-time ‘final review’ once construction is complete or nearly complete,
or having a ‘split-review’, meaning one ‘design-level’ reviews that occurs once the design is
complete, and then the remaining ‘construction-level’ reviews to be done after construction.
Each certification system uses slightly different terminologies regarding this, and some
award ‘pre-certification’ once design-level reviews have been approved. Typically, splitreviews are more costly, so only final-review fees are included in the following sections. If
your project is interested in having a split-review, or achieving pre-certification, refer to the
specific certification system you are using for more details.
3.1

LEED Fees

LEED has two main fees: registration, which is a flat fee and paid up front, and certification,
which is dependent on project size and is paid when the project submits its documentation
for review. The fees shown in Table 10 assume USGBC member pricing, and a typical
combined (one-time, post construction) review.
Table 10: LEED registration and certification fees - Building Design + Construction

820 €

Registration Fee
Building gross floor area, m2
(excluding parking)

< 4 650

($900)

4 650 to 46 500

> 46 500
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Certification Fee

2 000 €
($2 250)

0.43 € / m2
($0.045 / sf)

20 600 €
($22 500)

Note: LEED fees are given in USD. They have been roughly converted here to EUR based on the
conversion rate in June 2015.

Note that the above fees go directly to the USGBC to cover the cost of the LEED system
management, and their review of project specific compliance documentation. It does not
include any of the project team’s work associated with additionally required green design,
modelling, construction, commissioning, or compliance documentation creation.

3.2

BREEAM Fees

Similarly to LEED, BREEAM also has two main fees that go toward system management
and the review of project specific compliance documentation: registration and certification.
These fees are shown in Table 11.
Table 11: BREEAM registration and certification fees - International projects

Project size (gross floor area, m2)

< 5 000

5 000 to 50 000

> 50 000

Registration

990 €
(£ 700)

1 270 €
(£ 900)

1 900 €
(£ 1 350)

Certification

3 100 €
(£ 2 200)

3 800 €
(£ 2 700)

5 100 €
(£ 3 650)

Note: BREEAM fees are given in GBP. They have been roughly converted here to EUR based on the
conversion rate in June 2015.

Note that the above fees do not include any of the project team’s work associated with
additionally required green design, modelling, construction, commissioning, or compliance
documentation creation.

3.3

DGNB Fees

Unlike LEED and BREEAM, DGNB has no registration fee. The final certification fee can be
found in Table 12. The fee generally covers the entire certification process by DGNB. The
fees shown are for DGNB members.
Table 12: DGNB certification fees

Project size (gross
floor area, m2)

< 4 000

4 000 to 80 000

80 000 to 150 000*

Certificate

3 000 €

3 000 € + 0,33 €/m2

28 080 €

*Individual price offers will be provided for buildings over 150 000 m2
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Projects must also pay auditing fees to have their design and documentation professionally
verified by a DGNB auditor, unlike LEED and BREEAM, which include the verification in the
certification fee.

3.4

Nordic Ecolabel Fees

The Nordic Ecolabel also has two fees, the first is a flat application fee of 2 000 €, and the
second is a one-time license fee of 4 € / m2 of living space, but to a maximum of 34 000 €.1
The application fee includes one site-visit. Half the license fee must be paid at the start of
building construction, and the remainder can be paid upon construction completion.
Projects certified under a previous version of the system which wish to demonstrate their
compliance with updated requirements must pay a 1 000 € fee to be re-evaluated.

3.5

Miljöbyggnad Fees

Miljöbyggnad has several fees, compared to the other certification systems. The fees are
designed to cover the self-cost of Sweden Green Building Council in all parts of the
certification process. The fees depend on the type of project and the size of the building. The
fees shown in Table 13 are for property owners who are members of the Sweden Green
Building Council. For non-members, the prices are 43% higher. VAT has to be added to the
fees shown.
Table 13: Miljönbyggnad registration and certification fees - Reconstruction

Project size

Single family
houses

Multi-unit
residential
dwellings

Commercial
buildings
small

Commercial
buildings
medium

Commercial
buildings
large

Registration

398 €
(3 980 SEK)

398 €
(3 980 SEK)

398 €
(3 980 SEK)

398 €
(3 980 SEK)

398 €
(3 980 SEK)

Review

673 €
(6 730 SEK)

1 795 €
(17 950 SEK)

2 240 €
(22 400 SEK)

2 468 €
(24 680 SEK)

2 693 €
(26 930 SEK)

Preliminary
Certification

428 €
(4 280 SEK)

643 €
(6 430 SEK)

643 €
(6 430 SEK)

643 €
(6 430 SEK)

643 €
(6 430 SEK)

Review
(Verification)

112 € + 56 €
* # of indic

224€ + 112 €
* # of indic

224€ + 112 €
* # of indic

224 € + 112 €
* # of indic

224 €+ 112 €
* # of indic

(1 120 SEK +
560 SEK
* # of indic)

(2 240 SEK +
1 120 SEK *
# of indic)

(2 240 SEK +
1 120 SEK
* # of indic)

(2 240 SEK +
1 120 SEK
* # of indic)

(2 240 SEK +
1 120 SEK
* # of indic)

214 €

321 €

321 €

321 €

321 €

Certification
1

Fees are provided on each of the five Nordic country’s own Nordic Ecolabel website page. The Swedish page includes fee
breakdown in English (in SEK): http://www.svanen.se/en/For-Companies/Fees/Nordic-Ecolabel/Fees/Small-houses-apartmentbuildings-and-pre-school-buildings/
The Finnish page includes fee breakdown in Finnish (in EUR). The maximum license fee of 34 000 € is shown here, but not on
the Swedish page: http://joutsenmerkki.fi/wp-content/uploads/2014/02/Joutsenmerkin-maksut-taloille-20143.pdf
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(2 140 SEK)

(3 210 SEK)

(3 210 SEK)

(3 210 SEK)

(3 210 SEK)

Note: Miljöbyggnad fees are given in SEK. They have been roughly converted here to EUR based on
the conversion rate in June 2015.

3.6

Sample Fee Calculation

In this section, we will calculate how much the registration and certification fee would be for
the various secondary green building certification systems, using the example of the Ellebo
Garden Room residential complex in Copenhagen. The revised project is planned to contain
19 800 m2 of rentable net floor area, excluding all winter gardens and balconies. The sample
fee calculations are given in Table 14.
Table 14: Sample registration and certification fee calculation

System

Fee 1 (€)

Fee 2 (€)

Total (€)

Verification Fee

LEED
BREEAM
DGNB
Nordic Swan
Miljöbyggnad

Registration: 820
Registration: 1 270
N/A
Application: 2 000
Registration: 398 +
Review: 1 795 +
Preliminary Cert: 643

Certification: 8 500
Certification: 3 800
Certification: 9 500
License:
34 000

9 300
5 070
9 500
36 000
4 949

Included
Included
Extra
Included
Included

(assume 14 indicators)

Review: 1 792
Certification: 321

4 Energy Requirements and Calculation Methodology
In the following this is shown for DGNB

DGNB certification
The energy requirements for new construction are based on national energy frameworks
covering the building's total need for energy for heating, ventilation, cooling and hot water as
well as in buildings other than homes, lighting.
The energy requirement is weighted according to the primary energy used.
When calculating the energy demand, consideration is given to the building's climate display,
the location and orientation of the building, including daylight and outdoor climate, heating
and hot water supply, the building's heat-accumulating properties, possibly ventilation
systems and climate cooling, sunshine and sun protection, natural ventilation and the
planned indoor climate. When determining the energy demand, it can also be taken into
account, for example, of solar, solar, heat pump, condensing boilers, district heating, heat
recovery and cooling with ventilation at night.
There is a limit for the recognition of electricity production in the energy framework for all
buildings, so as to include a maximum of electricity from renewable energy plants such as
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solar cells and wind turbines, corresponding to a reduction in the energy requirement of 25
kWh / m² per years in the energy frame.
The use of energy frameworks as the main requirement for new buildings is a consequence
of the EU Energy Performance Directive (European Parliament, 2010).
The primary energy use is not directly scaled in DGNB evaluation. In fact, the following
parameters linking to primary energy used are scored:
1_Building envelope quality:
The quality of the building envelop should ensure low energy building consumption. To
evaluate building envelop, the individual requirement of building components should be
considered. The following measure factors are evaluated:
a) Insulation requirements. Scored from10 to 30.
b) Line losses trough holes and foundation. Scored from 5 to 15.
c) Heat losses trough building envelope. Scored from 7,5 to 15.
d) Moisture. Scored from 0 to 10.
e) Airflow, infiltration. Scored from 5 to 15.
f) Windows, energy label and indoor temperature. Scored from 5 to 15.
The following checklist point scales the sum of those scores gotten from each parameter
evaluation:
Table 15: Evaluation level for Building envelop

Evaluation level
Limited
Reference
Goal

Score
20
50
100

*Linear interpolation is possible

2_Life cycle Assessment (LCA) for Primary energy.
The effect of the consumption of both renewable and fossil resources for the building is
evaluated during the building lifetime. The purpose of conducting such assessment is to
include impact related to used building materials and specific operation energy. The
emphasis of this evaluation is reducing overall consumption of primary energy and
maximizing the use of renewable energy.
There are two requirements to consider for PE-LCA evaluation.
Table 16. Primer requirement PE- LCA

Primary Energy non-renewable -PEnr
(kWh/m2 year)
≤70,6
≤42
≤29,4

Total Primary energy use –PEtotal
(kWh/m2 year)
≤65,8
≤47
≤18,8

Score
10
50
100
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*Linear interpolation is possible

Table 17. Second requirement PE-LCA

Primary Energy non-renewable -PEnr
(kWh/m2 year)
≤19,6
≤14
≤9,8

Total Primary energy use –PEtotal
(kWh/m2 year)
≤22,4
≤16
≤6,4

Score
10
50
100

Results from Table 16 is weight by 70 % and results from *Linear interpolation is possible

Table 17 by 30%.
The sum is scored according to the same checklist point mentioned in Table 15.
3_Life cycle cost (LCC)
Lifetime cost includes all cost incurred in the building total life.
The evaluation is based on the comparison of the building cost between reference building
and evaluated building. The energy cost by the energy building use is part of the total
building cost, and therefore part of this evaluation. Energy cost of reference building is 2,465
kr/m2. The LLC evaluation is scored by the following criteria:
Table 18. LCC evaluation.

Evaluation level
Limited
Reference
Goal

Deviation from reference values
+ 100%
0%
-50%

Score
20
50
100

*Linear interpolation is possible

5 Key Findings
5.1

Integration & Eco-design Pave the Way to Increased Sustainability of Buildings

The most relevant individual sub-credit of the building systems of our interest regarding
Active Facade & Roof (AFR) technologies is energy efficiency. Also eco-design, indoor air
quality, and sustainability of raw materials are relevant issues. A possibility to integrate AFR
technologies into the different building services is however the most important sustainability
issue, and leads to improved performance among most measures.
Green building rating systems offer good opportunities for project teams to quantify,
compare, and communicate the sustainability of their project’s chosen green strategies. The
systems also help building management during the whole renovation project to ensure that
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best sustainability practices have at least been considered for the project, and in this way
getting the most out of the chosen sustainability strategies.

5.2 Integration
AFR technologies can be integrated into several building services, and is therefore a key
issue. The integration requires special attention to comply with several sub-credits of the
green building rating systems. The potential building services (included in the green building
systems of our interest) with potential to be integrated with AFR solutions are:
 Energy efficiency related solutions (heat recovery)
 Visual comfort and daylight solutions (e.g. windows)
 Acoustic performance and sound insulation (e.g. windows and doors)
 Indoor air quality systems (e.g. ventilation)
 Thermal environment (e.g. heating and cooling)
 Water (e.g. rainwater harvesting and potable water consumption)
 Outdoors (e.g. green roofs)
Making use of integrated solutions bring benefits in terms of minimizing the total number and
complexity of systems and materials, and thus reducing life-cycle environmental impacts,
costs, and waste. The things that a manufacturer of AFR solutions need to consider
thoroughly is the product and system design in which eco-design plays a big role. At the
same time, the project team needs to pay attention in particularly to building management
issues during the whole project, in order to get all the potential out of the integrated AFR
solutions.
The integration offers lots of opportunities regarding cost savings and enhanced
sustainability level but it brings along also some challenges. AFR solutions include modern
technology and several options for the integration into other building systems. These can
bring along also some sort of technological complexity. This can be tackled however with
good product and system design by a manufacturer, and regular integrated design meetings
between all design team member sub-disciplines and the AFR manufacture to highlight
opportunities for integration, synergies, and any complications / interactions between
systems. Additionally, designers should always remember to design for the user and
maintenance interfaces.
To ensure high-level energy efficiency and user satisfaction, the integrated AFR systems
should have modern adjustment and user-control systems to achieve the expected
performance. Consequently, it is essential that a manufacturer provides user-friendly
operation and maintenance instructions to be included in the home user guide package. The
maintenance of ARF systems needs to be easy to ensure high performance level all around
the year. For example, AFR systems that capture solar radiation are more efficient when
they are clean. Besides the performance benefits, it also leads to less cleaning materials
being used and reduced cleaning costs.. A manufacturer should provide proper product
instructions, including installation, maintenance, and decommissioning / removal / recycling /
disposal.
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There can be also some overlapping between AFR strategies and other strategies. For
instance, green roofs or/and balconies to extend quality of outdoor spaces may reduce
space that is appropriate for AFR systems. Therefore, AFR systems should be designed with
the smallest area footprint possible as to not require all available project roof or facade
space.
Due to the characteristics of AFR solutions and their potential interaction with other building
systems, it is very important that co-operation between a design team and a
manufacturer/seller works well. The co-operation should be started as early in the planning
phase as possible, when main material and system choices can still be changed. Moreover,
it is essential that someone familiar with the AFR systems be present in all integrated design
team meetings, and can represent those systems and any potential synergies or interactions
in the discussion.

5.3

Life cycle assessment

The construction industry is placing more value on the life cycle environmental performance
of building elements all the time; consequently the green building rating systems also have
several requirements related to building products’ environmental performance. The
requirements are somewhat different in the different systems, but all of them require at least
LCA (Life Cycle Assessment) to be conducted to minimize life cycle environmental impacts
of buildings. Other relevant sub-credits in this context are ingredients of products (chemicals,
materials), designing for robustness, waste management at the construction phase and at
the end-of-life phase (deconstruction and disassembly).
The overall aim is to encourage the use of high quality solutions that are robust and durable,
and are efficient to produce with minimal environmental impacts. The key thing is to
encourage design teams to pay more attention to products’ environmental performance over
their entire life cycle, and at the same time to award those manufacturers who have invested
in finding out and minimizing the environmental performance of their products.

5.4

Eco-design & sustainability

To compete in the highly-competitive construction product industry, a manufacturer must
minimize the life cycle impacts of its product. A product and system needs to be designed so
that it meets the principles of eco-design. A fundamental issue is to know what the
environmental impacts of the product are. LCA study is the most common way to do the
assessment. The results of a LCA study guide how to optimise a product performance, and
how to improve sourcing of materials and manufacturing.
It is recommended for manufactures to develop an EPD (Environmental Product Declaration)
for its products. An EPD is the best way to show a product’s environmental performance
during the whole life-cycle. It is recommended that EPDs are composed based on LCA
results (based on ISO standards), because the data would be then easily utilised in the
whole building life cycle assessment.
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Some virgin raw materials of ARF solutions, in particular metals and wood, can come from
unsustainable sources. To ensure the traceability and sustainability of virgin raw materials
used in AFR systems, it is recommended to develop preferably a third-party verified
corporate sustainability report (CSR) which include environmental impacts of extraction
operations and activities associated with the manufacturer’s product and the product’s
supply chain. There are several options to prove the sustainability of the product, but one of
the most common methods is Global Reporting Initiative (GRI) Sustainability Report.
There are more established requirements for legal timber; consequently it is essential to use
certified wood only. A manufacturer should be able to provide a written confirmation that all
timber used is sourced in compliance with recognised certification schemes like the Forestry
Stewardship Council (FSC), or (PEFC) and provide a copy of the corresponding chain-ofcustody (CoC) certificate.
However, is not enough to only reduce the environmental impacts of individual materials and
products. The overall environmental impacts of a building must also be minimized. To
achieve this, an integrated design and planning is needed. The environmental rating
systems offer an effective tool to make a building more sustainable – during its planning,
construction and use phases – growing also its monetary value through minimized operating
and maintenance costs, and increased user satisfaction and asset value.

5.5

Indoor air quality requirements

Regarding indoor air quality, all the green building certification systems set requirements for
minimum performance levels for ventilation and volatile organic compound (VOC) emissions
into indoor air and the VOC content of materials. Though, DGNB holds the requirement for
the VOC content of materials under a different sub-credit (Env1.2 Local environmental
impact). DGNB is very strict regarding the concentration levels of a total VOC (TVOC) and
formaldehyde in buildings indoor air; the buildings that do not comply with the maximum
thresholds cannot be certified. LEED sets requires as a prerequisite that materials
containing asbestos are prohibited from being specified and used within the building.
Additionally LEED has a strong focus on promoting occupants’ and workers’ comfort, wellbeing, and productivity by requiring an applicant to choose IAQ strategies, develop a
Construction Indoor Air Quality Management Plan and monitor air intake flows. BREEAM
requires an indoor air quality plan to be produced and implemented.
All the systems give detailed guidance and requirements regarding how to assess VOC
content of materials; however, these are not discussed here, because VOC related
requirements are mostly relevant for products used indoors, while AFR products are typically
used outdoors (outside the building vapour barrier), thus any VOCs they off-gas or emit are
not introduced directly to indoor environments.
5.6

Energy requirements

See section 4 for DGNB energy requirement.
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Appendix B: Certification System Strategy Comparison
Strategy

DGNB - CORE14

BREEAM

LEED

Energy
efficiency

-Env2.1 Life cycle assessment
primary energy

-Ene 01 - Energy efficiency
-Ene 02a - Energy monitoring
-Ene 02b - Energy monitoring
-Ene 03 - External lighting
-Ene 04 - Low and zero carbon
technologies
-Ene 05 - Energy efficient cold
storage
-Ene 06 - Energy efficient
transportation systems
-Ene 07 - Energy efficient laboratory
systems
-Ene 08 - Energy efficient equipment
-Ene 09 - Drying space

-Demand Response;
-Minimum Energy Performance;
-Renewable Energy Production;
-Green Power and Carbon Offsets;
-Building-Level Energy Metering;
-Advanced Energy Metering;
-Fundamental Refrigerant
Management;
-Optimize Energy Performance;
-Enhanced Refrigerant
Management

Visual comfort
and daylight

-Soc1.4 Visual comfort

-Hea 01 Visual comfort

-Daylight; Quality Views

Acoustic
performance
and sound
insulation

-Soc1.3 Acoustic comfort;
-Tec1.2 Sound insulation

-Hea 05a Acoustic performance
(non-residential);
-Hea 05b Acoustic performance
(residential)

-Minimum Acoustic Performance
(Schools);
-Acoustic Performance

Indoor air
quality

-Soc1.2 Indoor air quality

-Hea 02 Indoor air quality

-Minimum Indoor Air Quality
Performance;
-Enhanced Indoor Air Quality
Strategies;
-Low-Emitting Materials;
-Construction Indoor Air Quality
(Management Plan)

Thermal
environment

-Soc1.1 Thermal comfort

-Hea 03 Thermal comfort

-Thermal Comfort

Fire safety

-Tec1.1 Fire safety

-Man 05 Life cycle cost and service
life planning;
-Man 04a Stakeholder participation
(non-residential);
-Man 04b Stakeholder participation
(residential)

-Integrative Process;
-Fundamental Commissioning and
Verification;
-Enhanced Commissioning

Design for all
Safety
Finance and
building
management

-Eco1.1 Life Cycle Cost;
-Eco2.2 Commercial Viability;
-Pro1.1 Comprehensive project
brief;
-Pro1.2 Integrated design;
-Pro1.3 Design concept;
-Pro2.2 Construction quality
assurance;
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-Pro2.3 Systematic commissioning
Sustainable
construction

-Pro2.1 Environmental impact of
construction

User phase

-Tec1.5 Cleaning and maintenance;
-Soc1.5 User control

Innovation

-Man 03 Construction site impacts
-Tenant Design and Construction
Guidelines (Core and Shell)
-Innovation

-Innovation

Water

-Env2.2 Drinking water & waste
water

-Wat 01 Water consumption;
-Wat 02 Water monitoring;
-Wat 04 Water efficient equipment;
-Hea 04 Water quality;
-Pol 03 Surface water run-off

-Outdoor Water Use Reduction;
-Indoor Water Use Reduction; Building-Level Water Metering;
-Water Metering;
-Rainwater Management

Sustainable
procurement

-Env1.3 Responsible Procurement

-Mat 03 Responsible sourcing of
materials;
-Mat 04 Insulation

-Building Product Disclosure and
Optimization (Sourcing of Raw
Materials)

Harmful
ingredients

-Env1.2 Local environmental impact

Ecodesign,
designing for
robustness,
LCA etc.

-Env1.1 Life cycle impact
assessment;
-Tec1.6 Deconstruction and
disassembly

Minimize
construction
waste

-Building Product Disclosure and
Optimization (Material Ingredients)
-Mat 01 Life cycle impacts;
-Mat 05 Designing for robustness;
-Pol 01 Impact of refrigerants; -Pol
02 NOx emissions;
-Pol 03 Surface water run-off

-Building Life-Cycle Impact
Reduction:
-Building Product Disclosure and
Optimization (Environmental
Product Declarations)

-Wst 01 Construction waste
management

-Construction and Demolition
Waste Management Planning;
-Construction and Demolition
Waste Management

-LE 04 Enhancing site ecology

-Protect or restore habitat

Waste
management
(use phase)
Ecology
Location

-High Priority Site
-Site Assessment
-Surrounding Density and Diverse
Uses

Sustainable
transportation

-Tra 06 Home office (residential)

Building
systems

-Tec1.3 Building envelope quality;
-Tec1.4 Adaptability of technical
systems

Outdoors

-Soc1.6 Quality of outdoor spaces

Other

-Soc3.1 Design and urban planning;

-Access to Quality Transit
-Bicycle Facilities
-Heat Island Reduction

-Hea 08 Private space
(residential)

-Open Space
-Site Master Plan (Schools);
-Light Pollution Reduction
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Appendix C: Overview of BREEAM International Non-Domestic
Refurbishment and Fit-Out (draft version 08/06/2015)
The BREEAM International Non-Domestic Refurbishment and Fit-Out (BREEAM RFO)
scheme was released in June 2015. The analysis of this scheme is carried out as a separate
exercise and included in this Appendix since it was only available in draft form at the time
that this report was created.
The scheme uses the UK Refurbishment and Fit-out 2014 scheme as its foundation.
BREEAM RFO adopts the same approach used in the BREEAM International New
Construction (BREEAM NC) scheme – having weightings that are uniquely tailored to the
environmental realities of each country, local standards and regional conditions.
The criteria can be applied to a refurbishment project of existing non-domestic buildings. The
scheme is targeted to a broad range of building types including offices, retail, industrial,
hotels, education and healthcare building types.
The scheme has a modular approach with four different assessment parts as following:
 Part 1: Building fabric and structure
 Part 2: Core services (e.g. centralised M&E plant)
 Part 3: Local services
 Part 4: Interior design
The approach is flexible depending on the needs of a particular project; so the projects can
be assessed against the appropriate assessment parts: one, all, or any combination.
As in all BREEAM schemes, projects assessed under the scheme can receive a BREEAM
rating from Pass to Outstanding. The certificate will indicate the parts that have been
assessed, providing comparable performance across the property market and between
competitors.

Differences in the sub-credits
The sub-credits of BREEAM RFO are more or less the same as BREEAM NC. Some new
criteria have been introduced however. The main differences between the sub-credits of the
two systems are described below. This analysis gives a generic comparison and does not
discuss differences in the assessment criterion and calculation methods used in the
schemes.
Management
 The NC sub-credit of Sustainable Procurement (Man 01) is split into two separate
sub-credits in RFO: Commissioning and handover (Man 04) and Aftercare (Man 05).
Both sub-credits contain minimum requirements for the Excellent and Outstanding
rating levels
 RFO does not include Construction site impacts (Man 03)
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Health and Wellbeing
 Safe containment in laboratories (Hea 03) is a new sub-credit in RFO
 Visual comfort (Hea 01) and Indoor air quality (Hea 02) are not defined as a minimum
standard in RFO, as they are in NC
 Safety and security (Hea 06), Private space (Hea 08), and Water quality (Hea 04) are
not included in RFO, as they are in NC
 Private space (Hea 08) is not assessed in RFO as it is only applicable to residential
buildings
Energy
 Generally speaking, the sub-credits of this group are the same in the both RFO and
NC.
Transport
 There are some minor differences between the schemes
 The most remarkable changes are that Cyclist facilities (Tra 03) and Home office (Tra
06; residential only) are not assessed in RFO
Water
 In principle, the sub-credits of this group are the same in the both RFO and NC
Materials
 Generally speaking, the sub-credits of this group are the same in both RFO and NC
 Material efficiency (Mat 06) is a new sub-credit in RFO
 Hard landscaping and boundary protection (Mat 02), and Insulation (Mat 04) are not
applicable to RFO
 The NC sub-credit Construction waste management (Wst 01) is renamed to Project
waste management (Wst 01) in RFO and it is placed under waste issues
Waste
 Generally speaking, the sub-credits of this group are the same in the both RFO and
NC
 Project waste management (Wst 01) is moved from the Materials to the Waste
section in RFO
 RFO includes two new sub-credits in this section: Adaptation to climate change (Wst
05) and Functional adaptability (Wst 06)
Land use and ecology
 Protection of ecological features (LE 02) is a new sub-credit in RFO
 Site selection (LE 01), Minimising impact on existing site ecology (LE 03) and
Building footprint (LE 06) are not applicable to RFO
Pollution
 Generally speaking, the sub-credits of this group are the same in both RFO and NC

