
HOW CONCRETE SCORES IN THE MAIN ENVIRONMENTAL 
ASSESSMENT PROGRAMS 

Kajsa Byfors (1) and Malin Löfsjögård (1) 

(1)  Swedish Concrete Federation  
 
 
 
Abstract 

Interest in environmental certifications has increased significantly since the first building in 
Sweden was certified as Green Building in 2005. Knowledge and facts about how concrete can 
help to meet the requirements of the systems have been compiled and published in four guides, 
one for each of the systems Green Building, Environmental Building Certification (Swedish 
system), BREEAM and LEED. The guides address to professions actively working in 
construction projects to be environmental certified. Some of the aspects where concrete can 
contribute to good performance are energy consumption, contents, recycling and waste, service 
life, flexible use and indoor environment. 

In 2014 the Swedish Concrete Federation conducted a study of certified projects in Sweden 
showing that the choice of the system can be connected to the building type. The study also 
shows that more than 70% of all certified projects, wholly or partially, have a concrete frame. 
Many of them also received very high grades, confirming that concrete contributes positively 
too many criteria in the systems and can meet high demands from many environmental aspects. 
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1. INTRODUCTION 
Environmental certification of buildings in Sweden have greatly increased the last 2-3 years. 

That is positive because it helps to balance the many properties that affect a building's 
environmental impact. This makes governing for sustainable construction possible. But there is 
a lack of knowledge to translate the detailed requirements in the various certification systems 
to the election of sustainable building technology solutions. The Swedish concrete industry has 
therefore developed guidelines to describe how concrete can help to meet the requirements and 
thus contribute to the buildings sustainability. 

2. CHOOSING SYSTEM 
At an environmental certification a building's environmental impact is evaluated according 

to a predetermined method. In environmental certification systems, e.g. Miljöbyggad, 
BREEAM or LEED, many details are reviewed and then added to a combined result. Green 
Building is an energy certification scheme and differs from the other systems by assessing only 
energy performance. 

The fact that environmental certification increased in Sweden are confirmed by the statistics 
reported by Swedish Green Building Council (SGBC). 
 
 

 
Figure 1: Number of registered and certified buildings in Sweden until august 2014,  

www. sgbc.se. 
 

All the systems discussed here applies to housing. But there are also other systems such as 
BREEAM and LEED for cities and CEEQUAL for civil engineering structures. Which system 
is best suited for a particular type of building depends on several factors.  

Generally, the European Green Building Certification is easiest to manage because it only 
takes into account the building's energy use. “Miljöbyggnad” (Green Building in English) is a 
Swedish system and assesses various environmental aspects adapted to Swedish condition, for 
example indoor environment and materials. In comparison to many other systems this system 
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is simple and accessible and the initial cost is a little lower. Most requirements are in British 
BREEAM and American LEED thus also provide an opportunity to include more of the 
building's good qualities such as building and site design and how it interacts with its 
environment. They also take into account issues such as storm water design, heat island and 
transports. BREEAM is also available in a Swedish version, BREEAM SE, which is partly 
adapted to Swedish regulations and practices, while LEED is based on American rules but 
adapted more and more to international standards. LEED and BREEAM are more interesting if 
one wants that certification should be communicated in an international market. That means 
that the certification process will be a bit more extensive and start-up cost of the first project 
will be higher. But as these systems become more common, project teams gain experience and 
costs decreases. 
 

 
Figure 2: Left: Torsplan in Stockholm is a concrete/steel building and the first commercial 

property in the Nordic countries that have achieved BREEAM Excellent. Illustration: Diakrit.  
Right: Väla Gård in Helsingborg is certified LEED Platinum, and has reached one of the 

highest grades in the world. Concrete secured airtightness in a simple way, which has a major 
impact on energy consumption. To reduce the climate impact from cement a concrete with fly 

ash was used. Photo: Emma Westfelt. 

3. NATURAL, ROBUST AND ENERGY-SAVING FOR AT LEAST 100 YEARS 
Concrete is today’s most common used construction material. The concrete strength and 

durability make it an excellent material to use in foundations as well as building structures and 
facades. The properties of concrete are very well documented, both by experience from long-
term use and through basic and systematic research. Knowledge and facts about how concrete 
can contribute to meet the requirements of environmental certification systems have been 
compiled in a Swedish project and published in four guidance documents, available at 
www.betongforeningen.se. These guides are written for different professions who are actively 
working in new construction projects to be environmental certified; owners, architects, 
technical consultants, contractors, materials manufacturers, environmental experts, etc. 

Since the different environmental certification systems differ in environmental aspects 
evaluated, performance levels and ways to measure and report, it is not possible to treat all 
aspects and requirements here - all such details are reported in more detail in the guidance 
documents. Here some aspects have been selected that are considered in several systems and 
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where the concrete has significant influence and which may serve as examples of how concrete 
can contribute to the profit of an environmental certification. 

3.1 Energy savings 
Although the requirements are different, energy is a significant part in all four environmental 

certification schemes Green Building, Miljöbyggnad, BREEAM and LEED. In Green Building 
the building's energy use must be at least 25% lower than current building regulations 
requirements. In Miljöbyggnad and BREEAM credits are given depending on energy use 
relative to the regulations while LEED requires energy cost compared to a reference building. 
The reference building reflects the minimum requirements of American standards (ASHRAE). 
The credits in Miljöbyggnad, BREEAM and LEED are also affected by the choice of energy 
source. 

Both LEED and BREEAM reward measures to minimize the impact of refrigerants in order 
to reduce the climate impact of refrigerants. 

In all systems, it is possible to achieve high scores with concrete. With concrete the building 
gets a heavy heat storing structure. This means that the house gets a built-in capacity to store 
excess heat (or cool) that can be used when the temperature goes down. This reduces the total 
energy demand. The concrete's thermal properties reduces and moves power peaks in time 
which is beneficial both environmentally and economically. In practice this means that a 
concrete house does not need to be heated as much, and not at the same time as other houses. 
In the same way these thermal properties can be used to reduce the need of energy for cooling 
at hot temperatures, such as in offices. Cooling of buildings is very energy intensive and here 
the thermal properties of the concrete provide a significant benefit. 
 
3.2 Content, recycling and waste 

Concrete is 100 percent recyclable. It comes from limestone, rock and stone and usually 
returns as filler material when life is over. And concrete does not contain any substances 
hazardous to health or environment. 

In BREEAM recovery and reuse is rewarded in several different ways. Here is an 
opportunity to earn credits for Responsible sourcing of materials. A concrete building has good 
credit opportunities as it contains relatively few materials and all are traceable. This is important 
as concrete represents a large part of the material used in the building. BREEAM also encourage 
the use of recycled aggregates in order to limit the use of virgin materials. A similar requirement 
exists in LEED, Recycled content. Here, concrete help to score by various waste materials, such 
as when fly ash and slag replaces certain part of cement and filler in concrete, something that 
is common today. Crushed concrete can also be recovered end partially replace new aggregates 
in concrete. 

Waste management at the job site is addressed in both BREEAM and LEED in section 
Construction waste management. Both systems reward measures for reducing the amount of 
construction and demolition waste at the workplace, e.g. through recycling. Here, concrete 
contribute to credits because the amount of waste concrete is very small. Precast concrete is 
ready to install when delivered to the construction site and any waste or leftover of ready mixed 
concrete could easily be taken back to the plant. If concrete waste would occur, for example 
from demolition of end of life buildings, this can either be recycled as filler or as aggregate in 
new concrete. 
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In LEED section Regional materials, credits is given for locally produced building materials. 
The aim is to restrict transports. Since concrete and the most of the raw materials are produced 
locally, concrete can contribute to this score.  

Phasing out hazardous substances score in the systems Miljöbyggnad, LEED and the 
Swedish version of BREEAM. Most of the systems follow the REACH legislation. There are 
no hazardous substances associated with hardened concrete. 
 
3.3 Service life and flexibility 

Buildings of concrete usually have a very long service life, at least 100 years, but requires a 
minimum of maintenance. The limit of the lifetime of a concrete structure is not really set by 
the material but rather building design based on user needs. And that’s another good concrete 
quality because it allows for buildings with large spans and thus great flexibility in disposition 
of the premises. 

BREEAM treat the lifecycle costs – LCC - with the aim to improve the design, system 
selection, and operation and maintenance throughout the life cycle. It’s evaluated for 30 and 60 
years life time and scores when the solution that results in the lowest life cycle cost is selected. 
As a properly designed concrete structure has low operating and maintenance costs, and lasts 
much longer than 60 years it contributes to low costs and can contribute to several points in this 
aspect. A longer time period in the calculation would give even better result for a concrete 
building. 

BREEAM also considers Designing for Robustness in order to minimize replacing of 
material due to wear and damage. Concrete is a material with high strength and wear resistance, 
and that does not change with time. This means there are opportunities to award credits.  

Reuse of entire buildings or building parts is considered in BREEAMs Re-use of facade and 
re-use of structure and LEEDs Building reuse – maintain existing walls, floors and roofs. Reuse 
of entire buildings is positive in several ways: the service life of the existing building increases, 
resource consumption decreases, cultural values are preserved and construction waste reduced. 
These points are awarded for rebuilding and additions and depend on what part of the building 
that is recycled. As concrete is very resistant and have good load carrying capacity thus gives 
excellent prospects for reuse. Many concrete buildings also has an unused load capacity to 
handle the additional loads.  Combined with large spans it provides great flexibility to dispose 
the premises. Today there are also methods for structural strengthening and additional 
insulation that makes it possible to meet new demands on performance. 
 
3.4 Indoor environment 

Concrete is moisture-proof - a property which comprises during the building's entire life 
time. The risk of mold formation in a concrete structure due to moisture is insignificant, partly 
because concrete has a high alkalinity, and partly because organic materials are present in very 
small quantities.  

Moisture is treated in both Miljöbyggnad and BREEAM SE, with the aim of reducing the 
risk of future moisture and water damage in the building. To score in the systems, action should 
be taken to prevent moisture problems. The possibility with concrete is very good. It is about 
ensuring that the concrete is properly desiccated and avoid solutions where moisture sensitive 
materials are in direct contact with concrete. Today there are methods and tools to manage this. 

Miljöbyggnad and BREEAM SE consider acoustic performance. The rating is determined 
by the buildings noise reducing capacity according to Swedish standards. Achieving good 
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acoustic performance with concrete is normally not a problem and accommodation in concrete 
buildings usually experience the acoustic environment as very good.  
Thermal comfort is treated in Miljöbyggndad, LEED and BREEAM, reflecting the perceived 
temperature and climate in a building. In order to meet the requirements in the systems, the 
thermal climate are calculated and presented in accordance with specified methods, in some 
cases also confirmed by the residents. A building's thermal climate is due to a combination of 
many factors where the structural material properties are of great importance. The concrete 
opportunities to create a tight building shell and the ability to store and release heat contributes 
positively to a building's thermal climate. 

4. CONCRETE DOMINATING IN ENVIRONMENTAL CERTIFIED 
BUILDINGS 

The Swedish Concrete Federation has initiated a survey of all new certified buildings in 
Sweden. The study is based on buildings included on the official lists that are published for 
each system until spring 2014. Of a total of 157 projects, facts about structural materials was 
obtained for 129 projects, which means 82% of the total number of certified projects. The 
survey shows that more than 70% of certified projects are concrete or steel/concrete structures. 
 

 
Figure 3: The use of structural materials in housing in Sweden.  

 
This allows the concrete to be the most common material in environmental certified 

buildings in Sweden. It can be explained by the concrete's many good qualities and potential, 
for instance in terms of energy requirements, indoor climate and acoustics. In addition it was 
clear that most of the buildings that received the highest score in the certifications were concrete 
structures. It confirms that the concrete contributes positively too many criteria in the systems 
and that the material can meet high demands from many environmental aspects. Examples of 
Swedish buildings that have achieved very high ratings are office buildings “Väla Gård” in 
Helsingborg certified as LEED Platinum and “Torsplan” in Stockholm who achieved BREEAM 
Excellent. 
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