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Aarhus has worked seriously and consistently on climate management since 2008. In partnership with the public, business 
and industry, we've come a long way. So far, in fact, that we have not only halved the city's CO2 emissions in just 10 years, 
but we have also built up a strong position within green technology and solutions. 

But we need to go further – as this is when we need to take climate management to the next level. We need to do so, 
because we are still far from fulfilling the UN's goal for global warming. We also face a major problem concerning our 
consumption of the earth's resources. A problem that we need to find solutions to, whilst continuing to reduce our CO2 
emissions. Luckily, it is possible to combine the two. 

This is where the construction industry plays a leading role. Construction accounts for 40% of Denmark's waste, and we are 
currently undergoing an unprecedented building boom. So now is the time when we need to think about building correctly, 
so that our buildings are sustainable, and that we make the most of the opportunities offered to us by the Green Transition. 

We want to develop ideas for a circular economy in the construction industry. There is no doubt that the concept of 
a circular economy is something that will not only help us to build correctly in terms of climate management, but it 
also offers a range of opportunities for business development for everyone involved, from artisans and developers, to 
contractors and architects.

There are plenty of examples of circular construction evident in the City of Aarhus even now. For example, there are 
sustainable town houses and multistorey timber buildings in Lisbjerg. The City of Aarhus focuses closely on circular 
building materials when we offer contracts for tender – most recently exemplified by Blixens, a new office building in 
Gellerup. We want to share our experiences with you!

This brochure is part of the City of Aarhus' climate plan for 2016-2020.  It is intended for anyone with an interest in circular 
economy within the construction industry. We hope it will provide inspiration and ideas on how we can develop a circular 
economy in Aarhus together, to the benefit of the construction industry and the general public – now and in the future.

Enjoy your read.

Yours sincerely

Bünyamin Simsek

City Councillor for Technical Services  
and Environment 
City of Aarhus
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Sustainability Committee, City of Aarhus

Camilla Fabricius, (Chairperson) (S)
Eva Borchorst Mejnertz (R)
Theresa Blegvad (V)
Nina Carlslund, Scandic Aarhus City
Søren Vinter Lundby, Global Citizen
Steen Stavnsbo, Clean Energy Invest

CIRCULAR ECONOMY – SIMPLE COMMON SENSE!
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Traditional and circular production 
chains.

The traditional chain consumes 
virgin finite stocks, whereas the cir-
cular chain uses existing materials.

The smaller the circle, the fewer fi-
nite stocks have to be extracted and 
the less energy is spent on process-
ing them. The earth's resources are 
saved, pollution and emissions of 
harmful CO2 reduced.

CIRCULAR ECONOMY IN CONSTRUCTION
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"We are on the cusp of the biggest 
global building boom in history. 
Experts predict that population 
growth, urbanisation and climate 
change will meant that 60% of the 
buildings in use in 2050 have not 
yet been built."

Palle Adamsen.
Chairman for Social Responsibility, 

and CEO of Lejerbo.

'Circular economy' is a term used to describe an attempt to set up a closed cycle, in which resources 
are recycled, upcycled and downcycled. In which the value of materials is retained as much as pos-
sible, and when the minimum amount of new resources is used.

  "75% of all materials are only used once.
    We produce 12 million tons of waste in Denmark per year."

  "The EU parliament wants to enhance the circular economy in member  
    states. CE targets are expected to be implemented in national and  
    international legislation in 2019 at the latest."

      Circular economy in urban development
                            City of Aarhus 2017.

The circular economy is all about recycling materials and products so that they can be upcycled in a 
manufacturing process, or enter into a totally new cycle instead of ending up as waste.
It's a way of breaking the linear "produce, consume and throw-away culture", which consumes our 
dwindling resources, generates huge amounts of waste and impacts the climate and environment.

  "Denmark will be a leader within Green Transition, sustainable use of natural 
    resources and energy-efficiency."

   Action plan to implement the UN’s Sustainable Development Goals
      The Danish Government, 2017.

There is national and international focus on the circular economy as a means of combating climate 
change, recognition of the fact that we need to implement it to move towards a more balanced 
world, and that it actually represents considerable potential.

The British think tank, Ellen MacArthur Foundation, published two reports in 2015 and 2017, which 
identify considerable opportunities to be gained from conversion to a circular economy via new 
technologies and business models. 
The 2015 report cited Denmark as an example, and it is believed that conversion to a circular econo-
my here will increase GDP by DKK 45 billion by 20135, equivalent to an increase of 1.4%. Conversion 
will boost exports by 3-6%, create revenue equivalent to 13,000 new jobs, cut the country's CO2 
footprint by 3-7%, and resource consumption by 50%.
 
      Potential for Denmark as a circular economy
                        Ellen MacArthur Foundation, 2015.
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CIRCULAR ABC
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WASTE = BUILDING MATERIALS

According to case histories referred 
to at maskinteknik.dk, demolition of 
buildings using circular principles 
will reduce costs by 50% for houses 
and multistorey buildings, and 
by 30% for industrial buildings, 
if waste is sorted into 16 fractions 
instead of 6.

This will also mean plenty of oppor-
tunities for using "waste" for new 
buildings, or selling the materials 
instead of paying for disposal.

"Waste is what's left when the 
imagination runs dry."

Unattributed.

WOOD METAL PLASTIC
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Life Cycle Analysis 
A Life Cycle Analysis is essen-
tial for direct recycling, and is 

usually a very important means 
of controlling the progression of 

resources (those materials that can 
be used in new projects) through 

buildings.

Life Cycle Cost
Analysis of the total impact on the 
climate of products or a building 

over their lifetime: establishment, 
operation, maintenance and 

disposal.

Material passport
A complete description of a 

component or a material: contents, 
properties, quantities. A material 

passport is the basis for being able 
to use a building as a potential 
'bank' for building materials.

WASTE CAN BE CONVERTED OR USED DIRECTLY IN NEW 
CONSTRUCTIONS

1/3rd of all waste comes from construction, and by using the right processes, can be reintroduced 
into the construction industry's value chain. That requires processing, vision and careful planning 
of a building.

Many materials from demolition and renovation work can become a resource, with a totally new 
function.

Did you know for example, that:

 ▪  Toilets can be converted into insulation?
 ▪  Used aluminium cans can become new building façades?
 ▪  Plasterboard is made of recycled materials?
 ▪  Plastic bottles can be recycled into acoustic tiles?

Such materials can have a second life, even though they have fulfilled the function they were first 
intended for. But we need to be sure that we do not destroy and reject materials just because they 
have already been used.

Creating a material cycle according to the principles of the circular economy starts with regarding 
waste as building materials and products that can be incorporated into new buildings and renova-
tion. Think about what materials can be upcycled when demolishing or rebuilding.
By sorting them into different groups, they can be sold for profit rather than being sent to be 
dumped, incinerated or destroyed at a cost – and if there are no buyers, there is still money to be 
saved, as disposing of correctly-sorted waste is cheaper than for mixed waste.

CIRCULAR ABC

LCC

LCA
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MAINTENANCE

The maintenance of buildings and building elements is obviously the simplest, best-known, eco-
nomically-advantageous and resource-saving version of a circular economy.
This basic principle is based on regular inspection of buildings to prevent the breakdown of mate-
rials.
If possible, replace smaller parts of a building, instead of an entire structure.

Examples of the sustainability of different materials*:

 ▪ Brick façades with lime mortar – 850 years
 ▪ Roof structures made of softwood timber – 750 years.
 ▪ Window frames made of oak heartwood – 400 years.
 ▪ Window panes – 400 years.
 ▪ Exterior, untreated oak – 350 years.
 ▪ Timber framework, softwood – 300-400 years.
 ▪ Exterior, linseed-oil coated oak – 250 years.
 ▪ Exterior rendering of hydraulic lime and cement mortar – 150 years.

With the right advice for material selection and maintenance, buildings erected using sustainable 
materials can last a very long time.
By way of comparison, concrete, breeze block, brick and lime cement mortar rendering and impreg-
nated timber can last for 50-60 years.

Ensure that building materials are 
oiled, painted and generally pro-
tected.
Allocate time for planning inspec-
tions of buildings and warehouses.
Instead of replacing a complete 
item, repair it: e.g. replace the bot-
tom rail of a door instead of the 
whole door.

What you can do

Source: Master carpenters Street Bevaring og Restaurering ApS. Source: * Genanvendelse og cirkulær økonomi for eksisterende bygninger (upcycling and circular economy for existing buildings), Søren Vadstrup, Architect, lecturer and researcher at IBK.
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CIRCULAR ABC

ELEMENT BUILDINGS – TIMBER-FRAMED

An old proverb tells us that "prevention is better than cure." The same is true of buildings, and the 
construction of our traditional timber-framed houses is an excellent example of how maintenance 
and replacement of worn-out parts extend the lifetime of the building as a whole considerably. Tim-
ber-framed structures are also called 'element buildings', because the timber is assembled using 
dowels and dowel holes as a solid modular system.

Such a technique makes it possible to renovate, refurbish and replace individual parts of the old 
timber-framed building without affecting the rest of it. Our original buildings, with replaceable parts 
of good materials, have given us housing that has remained dry and sound for hundreds of years – 
providing they are properly maintained.
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What you can do

When planning renovation, de-
molition or a new building, check 
whether the building materials and 
elements to be replaced can be recy-
cled, sold or replaced with recycled 
materials.

If there is waste or leftovers from 
products already purchased but 
that were not quite right, keep them 
for future renovation and building 
products, or resell them.

Draw up a plan for where products 
and elements will go when they are 
moved – perhaps they can be used 
elsewhere in the value chain.

RECYCLING

'Recycling' can be defined as a building element being used directly as a component without a lot of 
work being needed. This, then, is the most sustainable form of material use.

Materials are recycled from the renovation and demolition of buildings, using them for the same 
function as they were originally intended.
One example of direct recycling is wooden flooring, which is taken up and then relaid elsewhere, or 
a door moved to a new building, and so on.
It can also be an item used for a completely new function. For example, wind turbine blades have 
been used for playgrounds.

One ton of newly-produced brick means the emission of 258 kg CO2, while one ton of recycled brick 
accounts for just 2.7 kg. 
By recycling bricks in six projects in Denmark, Henning Larsen Architects saved 1.15 million kg of 
CO2in its CO2 accounts.

Source: Henning Larsen Architects
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CIRCULAR ABC

THE USE OF BUILDING ELEMENTS FOR NEW FUNCTIONS

In the example from Økotømreren, old windows were used to create an exciting new wall. Building 
elements can have multiple functions, and always bring a little bit of history to their new location.
This is something much in demand at the moment, where there is so much focus on recycling and 
resource consumption. Recycling becomes fashionable Where it used to be simply a question of 
saving money, it's now something in demand and worth showing off.

Source: Økotømmeren.

CIRCULAR ABC
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'Clean-up' is often part of demo-
lition. Consider whether the form 
used could include a column for 
whether a component can be upcy-
cled, and thus resold or disposed of 
at no cost.

When building a new building or 
renovating, products made of exist-
ing materials can be used instead of 
those made from finite materials.

What you can do UPCYCLING

Upcycling involves converting a waste product into new building components. This link in the chain 
can be used directly in the production of a new product, saving the manufacturer resources and 
money by using an existing material for local production.

This form of production is becoming more and more popular in line with finite stocks becoming 
scarce and expensive. Manufacturers are starting to convert their production apparatus to upcycle 
other products to save the cost of buying new materials.

Examples: 

 ▪ Floorboards used for façade cladding.
 ▪ Waste paper used as an insulation material.
 ▪ Plastic waste used for new plastic products.
 ▪ Foam glass made from scrap car windscreens.
 ▪ Mineral wool can be made from scrap sanitary ware and old, returned  

mineral wool.

 Circular productionTraditional linear 
production
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Recycling
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New finite materials
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CIRCULAR ABC

PLASTERBOARD IS MADE FROM UPCYCLED MATERIALS. 

"We are an eco-friendly business. That's why we are focusing on sustainability, based on the cyclical 
approach. We work consistently to minimise our impact on the environment, and to prevent pol-
lution. 

The benefits of our environmental and energy policy include:
 

 ▪ using eco-friendly raw materials in the manufacture of our products, 
 ▪ using packaging that can be recycled or used in some other way, 
 ▪ using energy, packaging and raw materials as considerately as possible, 
 ▪ using recycled materials as raw materials to the greatest extent possible. 

Naturally, we observe all relevant legislation, the requirements of the authorities and other obliga-
tions. 

Process description in relation to the circular economy 
The raw materials with regard to the circular economy are cardboard and gypsum, which come from 
three different sources: 

 ▪ Natural gypsum 
 ▪ Industrial gypsum 
 ▪ Recycled gypsum 

The latter consists of scrap and waste collected from waste recycling centres and building sites, or 
cut-offs from trimming or the production process. Industrial gypsum is a by-product from power 
station desulphurisation plants. Natural gypsum is mined.

Industrial gypsum represents the biggest proportion. Recycled gypsum comes in second place. 
Natural gypsum accounts for the smallest proportion. 
So, the vast majority of the gypsum used comes from recycling and waste products from other 
production processes, which is interesting in relation to a circular economy. 
The cardboard on plasterboard consists mainly of recycled materials. It also ends up being used as 
a standalone recycled material. 
What's more, the majority of our products are covered by environmental product declarations."  

QEHS manager Øjvind Christensen, Knauf A/S
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DOWNCYCLING

'Downcycling' entails a product being broken down after use. It's a term that covers a material that 
becomes a by-product, which can be used in the production of new products, or directly for some 
other function.
By converting a product to a waste/by-product, it loses a lot of its value, which is of course a minus 
– but there are considerable benefits to using it compared to sending it for landfill, both financially 
and for the climate.

There are many examples of downcycling in the Danish construction industry.

 ▪ Examples include concrete and brick, which are crushed for use as hardcore.
 ▪ Wood waste is used to make chipboard.
 ▪ Downcycling is the final way of using a material.

What you can do

Sort building waste and send it to 
a specialist in conversion to new 
products.

Can your materials be taken over by 
building material manufacturers in-
stead of being dumped?

Downcycled materials can be 
cheaper to acquire than virgin mate-
rials, and it is cheaper to dispose of 
well-sorted materials than non-sort-
ed waste.

 Circular productionTraditional linear 
production
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CIRCULAR ABC

DOWNCYCLING CRUSHED CONCRETE

"Because we can't keep on simply taking stone and gravel from the ground, the downcycling 
of concrete becomes a valuable supplement to natural materials. The financial benefit comes 
mainly in the form of it being possible to produce downcyclable materials close to towns, which 
also reduces transportation costs. The materials are pretty uniform in terms of production, as the 
extensive use of machinery is needed to crush it.
The big benefit for the environment is that less goes to landfill, as the vast majority can be recy-
cled. Only the presence of heavy metals or PCB prevent it being downcycled."

Henrik Halgaard
Team Leader. Waste Centre, Construction and Garden Waste. City of Aarhus.



When building, ensure that build-
ing components can be dismantled 
when the building is taken down.

For example: use screws instead of 
nails, and assemble concrete ele-
ments with bolts, so that they can 
be disassembled.

What you can do DESIGN FOR DISASSEMBLY

When a building is being erected, thought has to be given to how it can be dismantled in a manner 
that preserves the resources it represents when it reaches the end of its life, or the site is to be used 
for something else.
When things are screwed together instead of being nailed, they can be dismantled in a condition for 
direct recycling in a new project, or sold for use in another.
The building can be seen as a 'material bank'. By using quality materials, proper maintenance and 
designing it for disassembly, the lifetime of the materials used is extended. They can be resold, and 
used in new buildings.

When a building can be dismantled rather than demolished, there is a lot of money to be earned by 
recycling or selling its components.
Both craftsmen and contractor can benefit from this.

•18   
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CIRCULAR ABC

GAZELLEFARMEN, IVÆRKSÆTTERHUS, AARHUS

Gazellefarmen is a business incubator started in the heart of Gellerup in Aarhus in collaboration 
with Brabrand Boligforening and A. Enggaard. The building was erected as a temporary structure, 
and offers small business start-ups access to a range of workshop facilities and office space. Its dif-
ferent functions and components are structured in a 3D grid system using laminated wood to make 
it possible to upcycle many of its parts, when it finally has to be dismantled.

Many of the building components also consist of recycled materials. Doors and windows, for ex-
ample, came from a demolition firm, and a large part of the façade is made of upcycled corrugated 
sheets from Gellerupparken's dismantled concrete apartment blocks.

Source: rumvaerk.dk



•20   Photos: Helene Høyer Mikkelsen
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CIRCULAR ABC

LISBJERG BAKKE – DISMANTLABLE DESIGN

Boligforeningen AL2bolig built apartment blocks made of timber in Lisbjerg in 2018. Their four 
storeys made them the tallest timber buildings in Denmark at the time. Timber buildings are per-
fect for dismantlable design, as they can be assembled using fastenings that are easy to detach, 
and this was the principle used for Lisbjerg Bakke. Timber used for large structures can therefore 
be easily taken down and reused in another building. 

The 35 apartments are made of CLT elements (cross laminated timber), which are highly visible 
in the interiors. The façades are clad with raw Swedish spruce, which is highly durable and easy 
to replace. Wood is a renewable resource, which actually absorbs CO2 while it grows, making it 
an excellent CO2 reservoir. Timber façades also give a unique atmosphere between the build-
ings, which are positioned to encourage social interaction between the residents. The buildings 
achieved Gold certification according to the DGNB standard. (See section on certifications, p. 50)
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THE CIRCULAR BUILDING SITE

On a circular building site, materials that are normally removed during renovation, conversion or 
new-build stay on the site. The materials removed are reused. The new materials are used to the 
optimum, with very little waste. 

When concrete is removed from a disused building on a site where a new one is to be built, it can be 
upcycled for use in the new building. Instead of taking the old concrete to be dumped in a landfill 
site, it can be crushed and reused to make the new concrete, or if flexible joints were used, it can be 
dismantled and used directly in the new building.
If 1 metre is sawn off a wooden lath for example, it can be used elsewhere, and the purchase of 
materials according to measurement can also reduce waste.

A building consists of many different types of material, which could be beneficially kept on-site to 
be used in a new building. There are also left-over products from erecting the new building. Timber 
cut-offs, for example, can be converted for such uses as flooring. By keeping the resources on the 
site, the costs of transporting materials to and from is saved.
By applying a sustainable approach to construction, the building can be 'branded' as something 
special, and money can be saved.

You decide when something is waste.

What you can do

Start by looking at the existing 
buildings, and plan the new build-
ing according to whether their ma-
terials can be recycled.

An area or container can be desig-
nated on the site for storage, with a 
worker tasked with sorting surplus 
materials for easy use the next day 
or resale.

A trailer can be partitioned with 
several compartments for smaller 
building sites, for sorting materials 
into groups. This will make it easy 
to dispose of any surplus at the lo-
cal recycling station. They have an 
area dedicated to "preparation for 
recycling", where good materials 
can be left.

BUILDING SITE

MATERIAL

MATERIAL

MATERIAL

MANUFAC-
TURER
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CIRCULAR ABC

Bricks from Sct. Anna Gade School, and the old 
County Hospital in Aarhus were cleaned by Gamle 
Mursten, and used to build the new Frederiksbjerg 
School on the same site as the old one.

An excellent example of direct recycling and a circu-
lar building site.
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CIRCULAR ABC

BLIXENS

The office building on Karen Blixens Boulevard in the Gellerup district, Aarhus West, is a 
semi-public building, which is part of the urban renewal project started in the district. The 
project is a highly-political reference example, based on a comprehensive physical and social 
housing plan designed to transform the district's functionality, demographics and infrastruc-
tural relationship with the rest of Aarhus. 

The City of Aarhus is the developer for the project, which was handed over by the contractors 
in January 2019. 1,000 people work in the 5-storey building.

Local residents have access to the building, which features cafés, a restaurant and coffee roast-
er on the ground floor. The top floor offers panorama views at a height of 103 metres, and there 
is a rooftop lounge. The building was designed to be very open to the district, and is close to 
'Bazar Vest', a major ethnic shopping centre.

The construction management focused heavily on a circular economy when planning the 
building. A whole range of good solutions have resulted, including a sound-insulating layer 
under the floors made of recycled tyres. The bricks are recycled, held together by lime mortar 
rather than cement mortar, so that they can be separated again when the building is converted 
or demolished. There are interior walls clad with panels made of recycled wood with sound-ab-
sorbent felt behind the louvres. The ceilings are made of Trold-Tek, which is Cradle to Cradle 
certified, and the facade is made of 85% recycled aluminium. Rainwater is collected and used 
for flushing toilets. 
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8  

PRINCIPLES  
FOR A CIRCULAR 

DENMARK

"Sustainability: the biggest problem and opportunity of the century."

Prof. Steen Hildebrandt.
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8 PRINCIPLES

Circular Design: 
We need to ensure that all materials retain their potential as a resource for 
something new. Nothing goes to waste.

Healthy materials: 
We only use materials that make no impact on the environment, or the 
people who produce and use them.

Resource identification: 
Recording material quantities, quality, content and method of distribution 
can be conducted during erection and demolition.

Dismantlable design 
We make and build so that everything can be dismantled and recycled. We 
prefer components that retain or increase their value.

All-round collaboration: 
We work in partnerships intended to promote the circular economy. From 
supplier, through manufacturer and from investor to lender.

Material passport: 
We must always be able to know and value the most important material in 
a product and a building.

A strong framework: 
We seek to constantly develop and implement clear requirements and 
standards for circular development.

Better information: 
We believe in complete transparency for the user on the contents of and 
potential for recirculation of all products.
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"Every country in the world can see 
the drastic consequences of climate 
change. Greenhouse gas emissions 
continue to rise, and are currently 
50% higher than they were in 1990. 
What's more, global warming is 
creating long-term changes to our 
climate system, threatening irrevers-
ible consequences if we fail to act 
now."

"Over half of the world's population 
now live in cities. By 2050, that figure 
will have grown to 6.5 billion people 
– equivalent to two-thirds of the 
world population. Sustainable de-
velopment is impossible unless we 
change the way we build and manage 
our cities."

UN, 2015

INTERNATIONAL, NATIONAL AND  
REGIONAL PROVISIONS  

FOR A CIRCULAR ECONOMY

THE UN’S  
SUSTAINABLE DEVELOPMENT GOALS
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The UN’s 17 Sustainable Development Goals, adopted by the 193 member states in 
2015, address global problems, and define goals for how they can be tackled togeth-
er. The circular economy is one means of us being able to make a major contribution 
to tackling climate problems.

Goal no. 11 concerns "Sustainable cities and communities," and along with all the other goals, in-
cludes targets. In this instance, they are intended to support the principle goal through conversion 
to a sustainable means of urban development.

Target 11.3 
"By 2030, enhance inclusive and sustainable urbanisation and capacity for participatory, 
integrated and sustainable human settlement planning and management in all countries."

Target 11.4 
"Strengthen efforts to protect and safeguard the world’s cultural and natural heritage."

Target 11.6 
"By 2030, reduce the adverse per capita environmental impact of cities, including by paying 
special attention to air quality and municipal and other waste management."

Goal no. 13 is dedicated to "Climate Action." The objective of this goal is to combat climate change 
as a result of pollution and CO2 emissions.

Target 13.2 
"Integrate climate change measures into national policies, strategies and planning."

"The Danish government has de-
clared that it "will make an am-
bitious contribution to global 
achievement of the Sustainable De-
velopment Goals, by following up 
nationally and internationally."

Action plan to implement the UN’s 
Sustainable Development Goals
The Danish Government, 2017.

THE UN'S SUSTAINABLE 
DEVELOPMENT GOALS
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"A circular economy will help to 
fulfil the Paris Agreement's target 
of reducing global warming to 2 
or 1.5 degrees, by such means as 
limiting the exploitation of new fi-
nite materials and reduce the use 
of landfill."

"Now is the time for action and to 
rethink our business models and 
welfare society, based on the fol-
lowing formula: 
Reduce. Reuse. Recycle. Rethink."

Flemming Besenbacher, 
Chairman, Advisory Board for 

Circular Economy.

RECOMMENDATIONS TO THE GOVERNMENT –  
Advisory Board for Circular Economy

"Targets for the conversion of Danish industry to a circular economy in 2030:

Denmark will gain more financial value out of materials by increasing resource productivity 
by 40% based on the amount of materials, and 15% based on their value.

Denmark will increase circularity by increasing total recycling to 80%, and reducing waste 
volume by 15%.

Denmark will be the leading country in Europe by developing circular technologies and solu-
tions, and exports of the same are rising.

To convert to a more circular economy, we need to strengthen collaboration between everyone in-
volved in the value chain – from designers and manufacturers, to consumers and recycling special-
ists.

The circular value chain has three major links:

▪    Design and production
▪    Consumption
▪    Upcycling

The circular economy must become a natural and integrated part of our thinking at all levels of 
society – from education and research, to financing and regulation. Our economic models must 
also take into account the materials we use as input, and not focus exclusively on economic output.

We need a better structure and incentives for working with circular design and production, along 
with better knowledge and skills. Product design and quality must make it possible for materials to 
be used again."

  Recommendations to the government,
  Advisory Board for Circular Economy.

A

B

C

Advisory Board for
cirkulær økonomi
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LEARNING – CITY OF AARHUS

Climate Plan 2016 – 2020:

Aarhus City Council: When it adopted its Climate Plan in 2016, the City of Aarhus defined goals for 
green transition and growth within construction.

"Green transition will make new demands of the way we build. The relationship with the city's ener-
gy infrastructure will be at the forefront, but we also need to ensure that buildings are sustainable 
long-term, and that they are built with the lowest CO2 emissions and impact on the environment 
as possible.
The expected effect is to promote green transition through construction.

Circular processes in construction
Sustainable urban development implies careful selection of materials and an increased degree of 
recycling. New processes and business areas within the circular economy will be needed.
The expected effect is skills-building and method-development."

Eco-friendly and low-energy construction in the City of Aarhus:

Aarhus City Council: "Only natural and/or upcyclable materials should be used for the key parts of 
a building.
Building materials that can only be disposed of in landfill at the end of their service life should be 
avoided as far as possible.
Products that contain substances on the Danish Environmental Protection Agency's list of undesir-
able substances must be avoided.

Easy-to-maintain products must be chosen. Products that have to be replaced after only a few years 
because they cannot be maintained must be avoided. Buildings should be designed and built such 
that parts that can wear out are easy to replace without major impact on the rest of the building."

The circular local authority:
Local Government Denmark: "Local authorities can promote the recycling of building materials 
from their own construction and renovation projects, and demolitions.  That will help create a 
market for the sale of recycled products.
Data on end-of-life buildings can be used to create a market, and to match up supply and demand 
with neighbouring projects.
Local authorities can put out requests for recycled products, make local development plans and set 
environmental standards to ensure that new-build becomes part of a circular, sustainable trend."

CITY OF AARHUS



•32   

ELLEN MACARTHUR FOUNDATION

Principle 1.
Preserve and enhance natural capital by controlling finite stocks and balancing renewable resource 
flows.

Principle 2.
Optimise resource yields by circulating products, components, and materials at the highest utility 
at all times in both technical and biological cycles.

Principle 3.
Foster system effectiveness by revealing and designing out negative externalities.

 ▪ Waste is "designed out". Biological materials are easily degradable and can 
be returned to the soil. Man-made materials are designed to be recycled, 
up- or downcycled, minimising the energy input required and maximising 
the retention of value.

 ▪ A circular economy requires creative thinking, and different systems have 
to be linked to create a cycle. Different production facilities can use each 
other's "waste".

 ▪ Energy consumption in a circular economy has to come from sustainable 
sources.

 ▪ Prices and other feedback mechanisms have to reflect the real costs. There 
has to be transparency in costs to implement a real circular economy, and to 
understand the external effects.

"A circular economy is one that 
is restorative and regenerative by 
design and aims to keep products, 
components, and materials at their 
highest utility and value at all times.
A circular economy addresses 
mounting resource-related chal-
lenges for business and economies, 
and could generate growth, create 
jobs, and reduce environmental im-
pacts, including carbon emissions."

Towards a Circular Economy: 
Business rationale for an  

accelerated transition.

Ellen MacArthur Foundation, 2015
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▪ DESIGN, TO AVOID WASTE AND POLLUTION.

▪ KEEP PRODUCTS AND MATERIALS IN USE.

▪ RESTORE NATURAL SYSTEMS.
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THE USER AND CONSUMER

The Ellen MacArthur Foundation's diagram of the circular economy consists of two parts.

A biological part, which concerns the buying habits of consumers and effects on the environment. 
In this cycle, resources are broken down and then their components are used as energy sources or 
fertiliser, for example.

The other part is the technical cycle, in which there are greater opportunities for retaining the us-
ability and value of the materials. The user in this cycle does not exhaust the material, and it can 
therefore be incorporated into the circular recycling, up- and downcycling strategy. 

The closer the circle can be kept to the user, the less energy and resources needed to keep the 
materials in the cycle.

If we want an economy
that works, we need to
change our economic
system
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ELLEN MACARTHUR 
FOUNDATION

USER

Technical cycles
Downcycling

Upcycling

Recycling

Maintain/prolong

Emissions/waste to be curtailed

Landfill

A system that is based on  
renewable energy to  
an increasing degree

Finite materials and 
material manufacture

Collection Collection

Energy recovery

Cascades

Extraction of biochemical 
feedstock

Anaerobic 
digestion

Biogas

Regeneration

Biosphere Biochemical feedstock

Farming and fisheries

Product manufacturer

Retailers and 
service providers

Biological cycles

CONSUMER

Parts manufacturer
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MATERIAL 
DECLARATION

Source: issuu.com/www.innobyg.dk/docs/materialeatlas

00-01919

1920 - 1949

1950 - 1977

1978 - 1986

1987 - 2020

0 - 2020

0 - 2020

0 - 2020

0 - 2020

1950 - 2020

Pb, Cd, Cr, Cu, Ni, Zn, As, Hg

Asbestos, Pb, Cd, Cr, Cu, Ni, Zn, As, Hg

Asbestos, Pb, Cd, Cr, Cu, Ni, Zn, As, Hg, PCB, BrFH

Asbestos, Pb, Cd, Cr, Cu, Ni,  Zn, As, Hg

Natural content of heavy metals

Natural content of heavy metals and PB, Cd, Cr, Cu, Ni, Zn, 

As in glaze

Cadmium, Chrome, Nickel, Zinc

(natural content in steel and/or from surface treatment)

INTERIOR 
WALLS

Vinyl wallcoverings

Ceramic tiles

Glazed tiles

Timber skeleton
(non-impregnated wood, 
 non-painted)

Steel skeleton
(including stainless steel)

Insulation
(mineral wool)

Overall evaluation Evaluation regarding Period Content of hazardous substances
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When handling materials as part of a refurbishment or demolition project, it is important to know 
their properties to redistribute them for your own use, or to be used by others.
3.6 million tons* of waste is produced annually from building and construction, making the poten-
tial for finding resource-savings enormous.
It will also be advantageous to know the materials being used for new-build, to be able to have their 
impact on the environment in mind during the design stage.

Innobyg has produced a reference manual and digital, searchable platform for their material atlas. 
It can be used to easily check the options offered by the material in question, and which harmful 
substances you should be aware of.

The platform makes it simple to determine what the materials can be used for, and the potential 
they offer for recycling and upcycling.
Such knowledge can be used to investigate and certify the material, which can then be used directly 
in a new project, or sold on to other stakeholders.

Environmental Product Declarations (EPD) are a means of declaring the impact a material or prod-
uct may have on the environment. They are usually produced at the initiative of the material manu-
facturer by an LCA consultant, and then published on EPD Denmark's website.

Their intended use is to provide scientifically-based environmental information on the product for, 
or from, professional bodies to be able to assess the environmental impact of buildings. 
 

EPDs can currently be formulated in three different formats, according to EN 15804:
 ▪ Cradle to Gate, which includes production from material source to shipping 

from the production site. 
 ▪ Cradle to Gate with Options, which adds additional selected life cycle stages 

(e.g. waste processing and recycling potential).
 ▪ Cradle to Grave, which covers all life cycle stages from product manufacture 

to disposal. 
  

EPDs for difference products can be found on EPD Danmark's website, and the number of regis-
tered EPDs is rising – the numbered doubled last year alone. 

EPDs can be used during the design and planning stages for such purposes as documenting the 
environmental impact of a product, can be incorporated into a building's Life Cycle Analysis (LCA) 
and for certification by such bodies as DGNB (German Sustainable Building Council).  

MATERIAL ATLAS



BUSINESS 
MODELS

•38   Figure: The five circular business models – illustrated in the circular value chain.
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A GENERIC, LINEAR VALUE CHAIN.

The value chain in its current form is shown above. One of its characteristics is that an architect 
will handle the design phase, while a contractor will take care of the actual building phase. When a 
building is complete, and moves into the operating phase, only the developer will be involved from 
then on.

SEPARATION MAKES CIRCULARITY POSSIBLE.

The current value chain for the construction industry is characterised by its members concentrating 
to a considerable degree on the individual aspects that concern their business. When the industry's 
chain becomes circular, that structure disappears. It does so because the value of the products 
produced recurs again and again along the chain. A business has to be fully aware that output 
from each link in the chain circulates back into it. That makes new and totally different demands of 
current business models.

BUSINESS MODELS

DETERMINING 
REQUIREMENT

FINANCING DESIGN PRODUCTION EXECUTION OPERATION SEPARATION

DETERMINING 
REQUIREMENT

FINANCING DESIGN PRODUCTION EXECUTION OPERATION DEMOLITION
LANDFILL
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CIRCULAR SUPPLY CHAIN

Maersk as an example.
One example of a circular supply chain that generates big savings for Maersk, is that the steel from 
decommissioned ships is melted down and used to build their new ships.

To do so, all the materials are labelled and numbered during production with a view to future upcy-
cling. A 'material passport' is produced for each part, making it simple to qualify and recycle them.

A business model based on a circular supply chain relates to all three of the terms used within 
reuse: recycling, upcycling and downcycling.
The circular supply chain refers to a business basing its production on upcycling or degradable ma-
terials that can be used in subsequent life cycles – allowing it to invest in a circular supply chain for 
the construction industry. If a business is based on a circular supply chain, it will mean that access 
to sustainable, upcyclable and degradable input for its production is ensured.
The idea of a circular supply chain can be used in two ways: for production for others, and for the 
business itself.



Production for others:
Businesses develop and produce a circular product and/or resource for sale to others as input 
materials for their production.

For its own production:
A business can also produce circular input for itself. The products or services sold are thus pro-
duced wholly or partially from upcyclable input materials, instead of single-cycle materials.
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BUSINESS MODELS

In business terms, the circular sup-
ply chain covers two primary possi-
bilities, marked in blue in the figure:

 ▪ Ensuring that production 
waste is degradable post-pro-
duction saves a business a 
considerable part of the cur-
rent expenditure on dispos-
ing of waste.

 ▪ When material elements can 
be separated after use, and 
used as input for new pro-
duction, the cost of materials 
and energy involved in pro-
ducing new products can be 
saved. A business can also 
resell materials for use by an-
other business in its produc-
tion, creating a new source of 
revenue for itself.

SORTING FOR 
UPCYCLING
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UPCYCLING AND RECYCLING

Product certification at Gamle Mursten.
For the first time ever, it is now possible to CE-mark recycled building materials. Gamle Mursten 
has drafted an ETA (European Technical Assessment), which can be used to CE-mark their recycled 
bricks.
Gamle Mursten receives bricks from demolition sites, sorts, cleans and quality-assures them for 
sale to new building projects. The company also advises developers on how to take down existing 
buildings with a view to recycling their own bricks for a new building.

This business model comes under the heading of upcycling and recycling, and defines an ambition 
for upcycling. The objective of upcycling and recycling is for businesses to use materials that have 
previously been regarded as waste, for their own purposes or for sale to someone else. The result 
is less waste, and the value of the material is retained in the business, adding value or recycling 
valuable materials, energy or components when the product reaches the end of its lifetime in its 
existing format.

Upcycling and recycling thus concerns using much more of a building's components when it is de-
molished than is the case today. But those components will not necessarily be recycled in the same 
format. They can be remodelled for other functions – known as 'upcycling'.



We often differ between two variations of the business model for regeneration and recycling.

 ▪ Upcycling, or recycling end-of-life products – either a company's own  
products, or those belonging to others.

 ▪ Upcycling waste and by-products from the production processes and  
activities of a business.

43•

BUSINESS MODELS

In business terms, there are two pri-
mary routes to take:

 ▪ A business can recycle mate-
rials from its own production 
or from other businesses, by 
cleaning or processing them 
after use. The products can 
then be sold directly, or can 
be reintroduced to its own 
production.

 ▪ A business can upcycle ener-
gy or raw materials from its 
products at their end-of-life, 
reintroduce them into its own 
production or sell them for 
use in production by others.

ENERGY RECOVERY

IN-HOUSE 
PROCESSING/
PRODUCTION
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EXTENDING PRODUCT LIFETIME.

Brummen Town Hall.
This Dutch town hall has become world-famous as an example of a circular construction designed 
for dismantling. The concept is that 90% of the town hall can be dismantled and reused.

Durable timber columns form the load-bearing structure. And instead of casting a concrete founda-
tion, loose stones held in place by metal grilles were used. That makes it possible to keep stone and 
iron separate, and the materials used can be easily upcycled.

90% of the materials can be separated and upcycled, and the contracts already contain agreements 
with the bodies that will take back glass and aluminium for upcycling.

When discussing how to extend product lifetime, this business model involves resale, upcycling, 
repair and rebranding of products, with the aim of retaining their existing financial value as long 
as possible. The principle idea is, therefore, to get the most possible out of the resources used to 
generate more revenue for the manufacturer over time.

There are many ways of building or expanding a business model, all of which concern extending 
product lifetime. The following examples are especially found in the construction industry:

 ▪ Renovation of products and elements so that they can be sold-on to more 
price-sensitive customers.

 ▪ Buy-back or procurement with a view to the resale of own products.
 ▪ Upgrading products already produced.
 ▪ Repairing products – or dedicated repair/service programmes – aimed at 

customers who are satisfied with their performance, and are reluctant to 
replace them.



Using the product for multiple purposes.
The logic behind extending a product's lifetime can result in a whole host of business opportuni-
ties, which can seem complex with regard to the circular value chain. But one thing they all have 
in common, is that the design phase in the value chain plays a decisive role. The product has to be 
designed to maximise its lifetime, which can mean that it may have to have more functions that are 
not specifically intended for the first use to which it will be put.
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BUSINESS MODELS

There are three main routes a busi-
ness can choose from:

 ▪ Defective existing products 
can be upgraded or repaired 
after the end of their opera-
tional or use phase, and sold 
back to the customer. Refer 
also to the section on "Prod-
uct as a service" to follow.

 ▪ Alternatively, a product can 
be taken in return when the 
customer who bought it ini-
tially no longer needs it. The 
product can then be repaired 
or renovated, and sold to a 
new customer.

 ▪ When it reaches its end-of-
life, a product can be dis-
mantled. Parts of it can be 
renewed to include new (or 
newer) elements.

DETERMINING 
REQUIREMENT

PRODUCTS DESIGNED FOR 
MAXIMISING SERVICE LIFE

FOR SAME CUSTOMER:
UPGRADING/REPAIR 
OF DEFECTIVE 
PRODUCTS

FOR NEW CUSTOMERS:
UPGRADING/REPAIR OF 
PRODUCTS

SEPARATION

PRODUCT 
RENEWAL

FINANCING

PRODUCTION

OPERATION

SEPARATION

SALES TO NEW CUSTOMERS

SALES TO NEW CUSTOMERS
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SHARING PLATFORM.

Loop Rocks links construction sites.
NCC has created Loop Rocks, intended to link construction sites together, so that they can "loop" 
materials between them.

The objective of this virtual market place is to match supply with demand, to achieve a more sus-
tainable and efficient use of building materials.

1.5 million tons of secondary building materials were linked via Loop Rocks in Sweden and Denmark 
in 2016.
The market for soil and stone in Denmark is currently worth DKK 10 billion.

As a business model, a sharing platform can take almost any form, stretching right from recycling 
and regeneration to downcycling. What makes it special is that the model focuses on ensuring that 
products and assets with a low ownership or use rate can be shared. It is therefore closely related 
to – and has a lot in common with – the sharing economy generally. The sharing platform model 
is based on renting, sharing, swapping and lending goods and assets, so that fewer resources are 
expended on the production and purchase of products that are only rarely used.
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The sharing platform can also be used to match up buyers and sellers of e.g. used products, which 
have not yet reached the end of their life cycle. 

It therefore fulfils two vital aspects of the circular economy: 

 ▪ Ensuring better use of the resources used in production.
 ▪ Extending product lifetime, by ensuring the resale of used products and el-

ements.

Choosing a role on the platform.
The idea behind the sharing platform business model is the involvement of several players at each 
link in the value chain. That means, for example, that the design phase is composed of a platform 
on which the developer can receive a range of bids for a given job. Bids can either be from individual 
companies or consortia, specially formed to submit a bid.

BUSINESS MODELS

DESIGN

MANUFACTURE

EXECUTION

OPERATION

DISMANTLING

IDENTIFYING REQUIREMENTS/
FINANCING

Two primary roles are identified in 
the business opportunities present-
ed.

 ▪ The owner of a sharing plat-
form acts as the middleman 
between other buyers and 
sellers. Revenue is generat-
ed either through custom-
ers paying for access to the 
platform by charging a fixed 
amount of their transactions, 
or by selling services linked 
to the activity conducted on 
the platform.

 ▪ Buyers or sellers on a sharing 
platform can obtain lower 
prices for products bought, 
or make more efficient use of 
and generate more demand 
for products sold.
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PRODUCT AS A SERVICE

Phillips Lighting offers lighting leasing.
Phillips Lighting supplies lighting in a product/service combination, which includes manufacture, 
installation, maintenance and upcycling of lighting equipment. In other words, the entire value 
chain for lighting.

The customer only pays for what it actually needs, i.e. lighting, building a good relationship with the 
customer that ensures continued trading between the parties involved.

Phillips Circular Lighting is designed on the principle of a business model intended to reduce ener-
gy consumption, while permitting restoration and maintenance of a lighting system.

Car leasing is the best example.
The idea behind "product as a service" is best demonstrated in a car leasing product. A car is leased 
repeatedly before finally being sold to continue in use. The "product as a service" model only cre-
ates a real circular economy if the product is used throughout its lifetime, and is not replaced or 
scrapped prematurely.

The model is an immediate extension of the sharing platform. It may well not be the best solution 
for a business to buy a product it needs. For some, leasing or pay-per-use for a product may be 
the best solution, ensuring a higher degree of payment for performance instead of for the volume 
and durability of the product. A good example can be a model in which the customer pays for a 
period or limited use of the services/products it needs. The provider will typically own the product 
throughout its life cycle, and undertake to pay the ongoing running and maintenance costs for the 
duration of the contract.

As such, this is not specifically recycling in the true sense of the word, but better utilisation of exist-
ing products. That form of utilisation can take place in many different ways, in which it is variation 
in the period the product is in use that varies in this business model.



What 'product as a service' means for a business, is that the manufacturer of a product or provider 
of a service retains ownership, while the customer makes use of it. 
The advantage for the customer is that the products are maintained and repaired, while the manu-
facturer has the perfect opportunity to build up a long-term relationship with individual customers 
through regular contact.

The providers of product as a service have to give special consideration to the manufacturing and 
disposal elements of the value chain. The illustration that covers the entire value chain, from man-
ufacturing to disposal, shows that the manufacturer is responsible for everything between those 
two points.

49•

BUSINESS MODELS

Product as a service can cover:

 ▪ Pay-per-use means buying a 
service instead of a product, 
paying on the basis of hours 
used, kilometres covered, 
etc. Payment is only made for 
use of the item.

 ▪ Leasing means the purchase 
of contractual rights to use a 
product for a longer period – 
often with exclusive rights to 
the product.

 ▪ Rental means that the cus-
tomer buys the right to use a 
product for a shorter period, 
usually less than 30 days.

 ▪ Performance agreement is 
perhaps the least-known 
version. This involves buy-
ing a predefined service and 
quality, and the vendor guar-
antees a specific result, such 
as lighting for a building, or 
"clean air" via climate control 
systems.
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CERTIFICATION SYSTEMS

DGNB is the most widely-used certification system in Denmark. It originates from Germany, and 
competes with other systems, such as: LEED (American) • BREEAM (British) • HQE (French) and 
many others.

Such certification systems have other focus areas than DGNB (see illustration), as DGNB focuses 
more on overall economy, and is adapted to the Danish building regulations. See link under sourc-
es.
 

HQE              DGNB

BREEAM              LEED

* Diagram illustrating weighting of general categories by the individual systems. All 14 categories are weighted equally by HQE, equivalent to around 7% for each one. 

 ▪  Impact on the local environment
 ▪  Materials and execution
 ▪  Construction management
 ▪  Energy
 ▪  Water
 ▪  Waste
 ▪  Maintenance
 ▪  Thermal comfort
 ▪  Acoustic comfort
 ▪  Visual comfort
 ▪  Perceived air quality
 ▪  Healthy room
 ▪  Healthy air quality
 ▪  Water quality

 ▪  Management
 ▪  Health and well-being
 ▪  Energy
 ▪  Transport
 ▪  Water
 ▪  Materials
 ▪  Waste
 ▪  Area use and ecology
 ▪  Pollution

 ▪  Sustainable building plot
 ▪  Water efficiency
 ▪  Energy and atmosphere
 ▪  Materials and resources
 ▪  Indoor climate quality

 ▪  Environmental quality
 ▪  Economic quality
 ▪  Social quality
 ▪  Technical quality
 ▪  Process quality

12%

22%

26%

15%

19%

22%

10%

8%

12%

8%

10%

23%

14%

10%

10%

15%

6%

23%

35%
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This section focuses on DGNB, as it is the most widespread at the time of writing in Denmark, 
with 16% of new-build projects being certified. The Green Building Council Denmark (DK-GBC) is 
the main organisation for DGNB in this country, undertaking daily operations, development and 
training.

The 6 categories under DGNB, which are in turn sub-divided into topics, are: Environmental Qual-
ity, Economic Quality, Sociocultural and Functional Quality, Technical Quality, Process Quality and 
Site Quality, and include the following themes:

 ▪ Environmental Quality has sub-categories such as life cycle assessment, en-
vironmental impact, resource consumption and waste. 

 ▪ Economical Quality deals with overall economy and commercial viability. 
 ▪ Sociocultural and Functional Quality deals with health, comfort, user satis-

faction, functionality and aesthetics.
 ▪ Technical Quality deals with technical execution and ability to adapt.
 ▪ Process Quality focuses on planning and execution.
 ▪ Site Quality contains themes such as location, eco-friendly transport and 

service provision.

All these themes ensure that construction of the building is considered in a 360-degree perspective, 
and by using them as guidelines, an overview can be gained of the factors that can be applied to 
design and used for laying down requirements.

The process of DGNB certification involves the developer's consultants – architects or consulting 
engineers – designing
the building based on DGNB's measurement points. DGNB does not provide consultancy, but does 
perform third party evaluation of the project documents.

The DGNB organisation has trained 625 consultants, employed by various consulting engineer 
bureaux and who are able to take on the job of ensuring the building lives up to the certification 
requirements.
The certification standards have silver, gold and platinum categories, which can be achieved by 
various degrees of incorporation of the targets in the building.

When incorporating requirements for certification categories, whether it is worth the cost in terms 
of resources and budget to aim for, or go from (e.g.) silver to gold should be evaluated.

CERTIFICATION SYSTEMS

DGNB

50% (total)

Minimum 35% 
in each main area

SILVER

DGNB

65% (total)

Minimum 50% 
in each main area

GOLD

DGNB

80 % (total)

Minimum 65% 
in each main area

PLATINUM
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The Cradle to Cradle vision, and DGNB. 
When setting up a procurement process, there are certain key elements that can be used. Consider-
ing and applying the Cradle to Cradle principles. Using these and DGNB as a means of achieving a 
top-class building are major advantages.

Cradle to Cradle is the vision of all materials used being healthy for people and good for the environ-
ment, and that they can be part of a recurring cycle. There is no more waste, as everything is either 
recycled as it is, upcycled to new components, or becomes a resource for something totally new in 
a healthy biological and technical cycle. 

Based on the Cradle to Cradle concept, an international product standard has been developed: 
Cradle to Cradle Certified™ Product Standard, administrated by the independent non-profit organi-
sation, Cradle to Cradle Products Innovation Institute. Cradle to Cradle is used as a design concept 
in the construction industry, and a whole range of building materials have been certified, which can 
now be found in the institute's product register. (www.c2ccertified.org/products/registry) 
 
One example of a material in a biological cycle is wood, which is returned to the soil as nutrition 
after being used for as long as possible and in as many forms as possible, creating the conditions 
needed for new material to grow again. Throughout this long-term cycle, nothing goes to waste and 
the cycle simply continues.

DGNB, as described in the previous section, provides a good means of identifying the options for 
the requirements applied to a building. The Green Building Council has written a report comparing 
a building built according to BR18, and another built according to DGNB's guidelines. The BR18 
building scored 16% according to the DGNB's sustainability principles, while the second building 
scored 70%, meaning that there is plenty of good advice to be obtained from DGNB if the aim is a 
sustainable building. 

The most important things to bear in mind when compiling a procurement by tender can be:
To get the best possible building, clear requirements have to be laid down for consultants and 
contractors, and the developer must maintain close dialogue with them throughout the project, 
retaining responsibility for obtaining the best solutions. There has to be general emphasis on a 
holistic solution worked out according to all the parameters of the building, but the general themes 
can be materials, economy, waste and efficiency per square metre.

The invitation to tender can set out requirements for materials. For example: the materials have to 
be Cradle to Cradle or FSC-certified. It can also be a requirement that the building must be designed 
to be dismantlable and can be used again at its end-of-life, or can be used for a different function.

CIRCULAR 
PROCUREMENT 
BY TENDER
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Economy is also a factor in a circular procurement process, requiring a full account of the total 
economy for the building. It requires an overview of running costs, energy efficiency and mainte-
nance for comparison with the cost of building using different forms of construction.
The waste of materials can also be addressed here, both waste during the building process and 
when it is taken down again. One way of avoiding waste is to apply a requirement for sorting, recy-
cling and dismantlable design.
Area efficiency influences the use of materials and the energy used to run the building, meaning 
that sensible use of the floor area of the building is also essential for a realistic overall economy, and 
can also be stipulated in the invitation to tender.

Where should a circular economy be stipulated? 
To introduce circular economy into procurement by tender, it has to be brought into focus as early 
as the initial discussions with contractors and consultants before drafting the actual tender doc-
uments. A hearing can be a good means of controlling such discussions before the procurement 
process begins.
Circular economy can be incorporated as an award criterion, and when determining requirement 
specifications.

Award criteria
Sections 166-168 of the new Procurement by Tender Act open up for the use of life cycle costs 
as an award criterion throughout the building's lifetime (acquisition, consumption, maintenance, 
disposal and recycling). Life cycle can be incorporated into award criteria costs, and into the rela-
tionship between price and quality.

Requirement specifications
Using AB18, ABR18 and AB92 as references, the different points chosen as requirements can be 
clarified, and circular economy can be stipulated as one of the requirements.
A requirement can be applied, for instance, for a minimum degree of recycling or upcycling in the 
building, or that the use of concrete which generates high levels of CO2 is limited, that the materials 
are assembled in a manner that permits them to be dismantled and recycled, and so on. One means 
of accentuating the green credentials of a procurement by tender and to compare tenders received 
that has proved useful, is to compile a set of 'environmental accounts' for erection of the building. 
CO2 emissions, energy consumption etc. If going all the way, an account of all subsequent running 
costs can be asked for, which should incorporate any future savings gained from expenditure on 
such items as PV panels, geothermal heating etc.

CIRCULAR PROCUREMENT 
BY TENDER
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INTENTIONS 

Go Green With Aarhus, City of Aarhus and Circularity City have compiled this reference work on the 
circular economy to improve awareness and understanding of circular economy in the construction 
industry.

Our intention is to inspire new methods and procedures for construction, and to encourage debate. 
As the world develops, the parameters pertaining to the circular economy will develop as well, new 
methods will appear and new concepts will be brought into play. Fortunately, there is nothing final 
in an ongoing process, but we hope that we have aroused your interest in learning more about 
circular economy, and will follow developments.
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