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Abstract 

The project investigates the potential action for municipalities to facilitate the transition from 

the traditional way of conducting a public procurement to more circularity-based tenders. At 

the beginning project overviews the current situation and possible outcomes of the way how 

contemporary society is managing its consumption of the raw materials within the built envi-

ronment. Furthermore, it introduces the circular economy concept and business models.  

For the research, various experts in the circular economy and building industry were inter-

viewed to obtain the newest information on the current trends and methods used. Further-

more, to get a national overview on circular economy and public procurement within the 

building industry survey has been sent out to 98 Danish municipalities.  

For the project’s conceptual framework, the multi-level perspective has been selected for dis-

tinguishing the scope of the project and data analysis. 

To conclude the investigations in order, facilitate the transition to more circular public pro-

curements. Municipalities should switch from a set of strict requirements to more ambition-

based tenders, which means, using the circular economy models for setting the ambitions and 

motivating the market to be creative based on those ambitions.  
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Introduction 

The purpose of creating this research took roots from general observation on the built envi-

ronment and an interest in green building certification schemes. Likewise, because of the new 

project in cooperation with CLEAN cleantech, which is focusing on the circular economy 

within the building industry.  

According to the European Commission, every year around 250 000 institutions in Europe 

spend around 1.9 trillion euros on the public purchase, it is equivalent to 14% to 18 % of their 

country’s GDP. North Sea Region population is consuming around 960 million tons of the 

raw materials to produce the 360 million tons of waste. The built industry is responsible for a 

high amount of the total amount because of the traditional way of conducting public procure-

ment.  

 “Why waste what can be used in a sensible manner?”  

 (EMF, SUN and McKinsey, 2015) 

The literature review has shown that the current way of conducting a public tender has a 

higher focus on the price rather than acknowledging all three pillar of sustainability which the 

basis of the circular economy is. 

This paper research analysed using the socio-technical conceptual framework. It researches 

the possible actions which supposed to assist municipalities and other institutions in stimulat-

ing transition towards a more circular society. 



 

9 

 

Growing Demand for Buildings and City Expansions 

The exponential growth on the human population has become a risk to biodiversity on a 

global scale. By the United Nations (UN) predictions in 2050, the global population will be 

around 9.8 billion (United Nations, 2017), it will continue growth by 2.1 billion compared to 

present population which is 7.7 billion people (Worldometers, 2019). Population growth is 

accelerated by the improved health care in most of the world, together with life expectantly 

which have been increasing throughout the past decades. 

Figure 1-1 Expected world population growth by the year 2050 (Kibert, 2016) 

Increased resource consumption, which differs in economically developed countries and eco-

nomically developing countries. Whereas, developed countries have a much higher demand 

for natural resources compared to developing regions (García-Nieto et al., 2018). The gap be-

tween the developing and developed countries in need of natural resources is understandable 

in the way how people perceive appropriate living conditions. Following with the urbanisa-

tion and the demand for the materials to provide enough accommodation, infrastructure, of-

fices, businesses, end so forth. (Li and Lin, 2015) 

Urbanisation and the impact on the environment 

According to the UN, around 55% of the world’s population is living in urban areas. In 2050 

it is projected that the percentage of people living in the cities might reach 68% (United 

Nations, 2018a). In Europe, the rate of people moving from rural areas to the cities is higher 
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compared to other continents. The estimation for 2050 is 84% of Europe’s population will be 

living in the towns (García-Nieto et al., 2018).  

 

Figure 1-2 Percentage of the world’s population living in cities and expected to live by 2050 (United Nations, 

2018b) 

Cities, as they are today, are responsible for the majority of production and emission of 

greenhouse gas (A. Allouhi et al., 2015). Furthermore, cities are consuming around 80% en-

ergy production globally (Ellen MacArthur Foundation and ARUP, 2019). Whereas, accord-

ing to the International Energy Agency (IEA) the buildings and buildings contractions are re-

sponsible around 36% of the global energy consumption and around 40% CO2 emissions 

(International Energy Agency, 2018).  

 

Figure 1-3 Structural waste in the built environment (EMF, SUN and McKinsey, 2015) 

The building environment as it is today does not exploit the full potential in preventing waste 

and saving investments. Throughout the construction process, around 10-15% of built mate-

rial is wasted. 
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Furthermore, the utilisation managed is the way it is not used in the highest capability, as 

around 60% of European offices are not used even in working hours. 

Moreover, 20- 40% energy consumption in the buildings can be managed in the way it would 

be conserved. The aspect that the built environment is beginning to acknowledge as the sig-

nificant problem is the end of life of the building. Materials gathered from the demolition 

works usually cannot be reused as it contains toxins, and because the way the building is de-

sign, it makes it more challenging to gather the materials in good condition. (EMF, SUN and 

McKinsey, 2015) 

 

 

Figure 1-4 Country Overshoot Days 2019 by each country (Earth Overshoot Day, 2018) 

The Overshoot Day calendar show date on which countries’ resource consumption for the 

year exceeds Earth’s capacity to regenerate those resources in the same year (Global 

Footprint Network, 2016). Calendar generated by four key factors representing the country’s 

performance. Calculations made based on: 
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• How much countries do consume raw material; 

• How efficiently products are made; 

• The country’s population; 

• How much nature’s ecosystems can produce the same year. 

(Global Footprint Network, 2016) 

On the first half of calendar majority of the countries listed are developed countries, whereas, 

in the second half of the calendar, most are developing countries. It indicates that developed 

countries have a higher demand for a resource to fulfil their comfortability. 

The growing demand for the resources brings the pressure on the countries and business as 

the traditional business plan is based on the linear economy which can is described as Take – 

Use – Dispose, cannot fulfil the increasing need of resources. Besides the inefficiency, it also 

contributes to the global problem such as climate change, greenhouse gas, reduction of biodi-

versity. There is a need to switch towards the understanding of doing more with less is as an 

understanding of how sustainable consumption and production. The transition towards the 

use of services and products to fulfil a basic need while reducing the extraction and usage of 

natural resources and toxic materials.  (Lukman et al., 2016) 

 

 



 

13 

 

Sustainable Development Goals and Building Sector 

At this time, the environmental issues are addressed more frequently in businesses, politics 

and national agendas. Sustainable development (SD) was discussed on the global agenda over 

three decades. During this period, there were continues action plans and frameworks which 

provides an approach towards solving global environmental problems. I.e. Climate change, 

greenhouse gas, depletion of natural resources, reduction of biodiversity. (Lomazzi, Borisch 

and Laaser, 2014)   

While the Sustainable Development Goals (SDGs) are 17 goals that apply to all countries 

(see Figure 2) and 169 targets and 232 indicators. SDGs are made for the 15 years to accom-

plish determined goals. (UN News Centre, 2015) 

 

Figure 1-5 Sustainable Development Goals (United Nations, 2015) 

Responsible consumption and production (SDG no.12) have eleven targets, and 15 indicators 

on how to achieve it. One of the aims is to promote sustainable public procurements by national 

policies and priorities. Another objective that by the 2030 people everywhere have the relevant 

information and awareness for sustainable development and lifestyles in harmony with nature. 

(United Nations Environment, 2017) 
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Construction has enormous social, economic and environmental impacts during the design and 

build process. The property sector is responsible for crucial decisions on how to operate, main-

tain and reconfigure buildings. Therefore, the green buildings can have a direct impact on the 

nine of seventeen SDGs. ‘ 

Figure 1-6 World Green Building Council and SDG's benefits (World Green Building Council, 2017) 
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1 Circular Business models 

Circular economy (CE) based on a fundamental transformation of the economic system, reach-

ing from different business models, different design and production models to radically change 

consumption patterns and culture. One of the descriptions on the circular economy which many 

other descriptions came out is from Ellen MacArthur Foundation: 

„A circular economy is one that restorative and regenerative by design, and which aims to 

keep products, components and materials at their highest utility and value at all times, distin-

guishing between technical and biological cycles.” 

 - (Ellen MacArthur Foundation, 2015) 

 

Circular business models are one of the tools which aid the transition from the linear econ-

omy to a circular economy. In order of these model to work, they must be aligned with design 

strategies, governance and regulations. These models set up new ways to grow and manage 

business throughout the whole product life cycle. (Circularity City, 2018) 

 

Figure 1-1 Circular economy business models (CircularityCity, 2018) 
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1.1 Circular Economy in the Building Sector 

The way the buildings are designed today makes it challenging to recover materials and metals 

for reused as a high-value product at the end of the building's lifetime. Furthermore, most waste 

generated throughout the demolition process cannot be reused for practical purposes because 

of the design of the building. It is because of the materials, metals or other  built products can 

damaged or contaminated. Thus, the demolition waste is usually downcycled, which means the 

materials processed throughout various procedures (e.g. heat, chemical reactions, or physical 

crushing). This type of recycling referred to as open-loop recycling. (Heinrich and Lang, 2019) 

 

Figure 1-2 Linear model of the building lifespan (Heinrich and Lang, 2019) 

Whereas, opposite than open-loop recycling is a closed loop where used products come back 

to the original manufacturer and components or materials are used again to produce new prod-

ucts of the same type. (reference) 

 

Figure 1-3 Circular model of building lifespan (Guldager Jensen and Sommer, 2019) 

 



 

17 

 

Circularity in means to facilitate current demand of materials in the way it is not compromising 

future needs by using resources in a way that they remain available for future use.  

 

Figure 1-4 Seven pillars of a circular economy (Kubbinga et al., 2018) 

The principals of the circular economy within the building sectors classified into seven inter-

linked pillars. The pillars mentioned below:  

• Material Cycle 

• Energy Cycle 

• Water Cycle 

• Biodiversity and Ecology 

• Human Culture and Society 

• Health and Wellbeing 

• Multiple Forms of Values 
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This approach is focusing on reducing waste generation throughout the supply chain of the 

product. It addresses the importance that the economy needs to work effectively at all scales – 

for small and large businesses, organisations and individual, globally and locally. This is al-

ready known for more than four decades, unfortunately, at that time, the concept was not no-

ticed by the major global companies or policymakers. (Wautelet, 2018) 

The different sectors must adopt the circular concept in diverse strategies which would be suit-

able for the market. Therefore, this concept can be interpreted as a disruptive strategy within 

the building supply-chain. The idea of the circular construction chain based on buildings design 

and built the way that material’s lifetime would be extended throughout reuse or repurposing 

and prevent the waste. (Circle Economy, 2016) 
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2 Public Procurement Directive 

Public procurement (PP) is the acquisition of goods and services by governments or public 

sector organisations through a public contract. It includes education, construction, administra-

tion, transport, leisure, and social services (Lozano et al., 2016). In Europe, the public procure-

ments are around 14% of the country’s GDP, wherein the developing countries, it can be up to 

50% or more (World Bank Group, 2018). Furthermore, well prepared and described procure-

ments have an essential role in the country’s economic coherence and used as a tool to improve 

innovation and technology adoption in the private sector. Companies must continuously seek 

an innovative way to reduce their cost to be competitive in public bids. (Lozano et al., 2016)  

2.1 EU Public Procurement Directive 

According to the EU Public Procurement Directive, procurement grants a contract to the tender/ 

supplier by evaluating which is economically advantageous compared to its competitors. The 

winner of the contract based on the lowest price; the lowest overall cost or most value for 

money, which based on the price-quality criteria ratio. (Lozano et al., 2016)  

2.2 Sustainable Public Procurement  

Sustainable procurement is now being interpreted as a strategic level to hasten innovation and 

improve the sustainability practice of public and private sector organisations around the world. 

Recently, the Circular Economy (CE) concept has gained increased importance by focusing on 

transforming waste into resources while bridging production and consumption activities. 

Achieved by closing loops of different types and levels of recovery of valuable resources be-

tween parties in society. The circular bids usually are made on a small scale, and often it is the 

initiation of individual departments or agency within the government. However, sustainable 

public bids are getting more acceptable and spread all around the globe with new exciting and 

innovative examples. (United Nations Environment Programme, 2017) 

2.3 Example of Sustainable and Circular Procurement 

Circular procurement does not have on the single definition on what it is and how people are 

supposed to understanding and use it. The concept behind the wording is about the material’s 

whole life span from the day it is designed to the end of lifespan and coming back to the pro-

duction chain flow. (Jones, Kinch Sohn and Lysemose, 2017) 
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Kolding Municipality located in Denmark decided to be the first movers towards the transi-

tion to the circular economy concept. Therefore, they are working on the new district called 

Marina City, which meant to be as an example for other municipalities for the transformation 

towards a circular economy. (Turntoo, 2019) 

The Marina city project has come up with several criteria for the way the new non-private 

buildings in the area must build. The preliminary requirements for upcoming public procure-

ments are:  

- Must be able to be certificated at least GOLD in DGNB certification scheme. 

- Use of tree as a significant part of the construction 

- Design for Disassembly 

- Recycling of materials or building part now and subsequently 

- Products as a Service (e.g. appliances, elevators, etc.) 

- Energy-positive building 

- Health indoor climate 

- Flexibility 

- Rainwater utilisation and/ or water use 

- Common facilities that support the circular economy (e.g. workshop, guest house, car 

sharing, etc.) 

(Kolding Municipality, 2019) 

Project developers are aiming to address all business models of the circular economy. They 

applied two different approached on public procurement. The first one is as a checklist and 

framework of the different criteria for the product to be achieved. Whereas, the second ap-

proach is formulating the vision and set of ambitions and performance indicators, which al-

lows the applicants to be more innovative and come up with their solutions. (Turntoo, 2019) 
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3  Going Towards Sustainability and Certifications 

Achieving sustainability in the building industry is a difficult task. The monitoring of the ur-

ban areas began in the 1990s with the Local Agenda 21 when for the first time, the indicators 

for sustainability in the urban areas where introduced. (Ahvenniemi et al., 2017) Throughout 

years various assessment tools have been developed, which are either sustainable city rank-

ings or tools that allow cities to compare best solutions and find best practices. The sustaina-

ble development indicators are broadly used by public authorities as a tool to confirm cities’ 

sustainable development strategies by enabling assessment and monitoring activities. 

(Ahvenniemi et al., 2017) 

           

Figure 4 Green Building Certifications and Eco-labelling (Guldager Jensen et al., 2018) 

Above listed most common building certifications and eco-labelling in the North Sea Region.  

3.1 Building Regulations in Denmark 

In Denmark the construction regulated by the Bygningsreglementet (BR) (transl. Building 

regulation) which has been updated to the new version from BR15 which released in 2015 

July to BR18. (European Commission, 2018) 

The building regulation is the set of rules for the constructions, which applies to private and 

commercial buildings. BR regulates and provides minimum requirements most of the con-

structions sectors except bridges, tunnels, roads, electricity supply. BR regulates in addition 

to administrative condition for buildings, access conditions, energy consumption, safety and 

health. The guide deals with the regulation of safety and health about common occurrences. 

(Trafik- og Byggestyrelsen, 2016) 
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3.2 Construction and Demolition in Denmark 

By Denmark’s country profile report released by the European Commission in 2018, Den-

mark’s construction and demolitions sector are responsible for around 40% of the entire 

country’s energy consumption. Furthermore, from data gathered in 2014, the activities in the 

construction and real estate sectors have accounted for 1,827,163 tonnes of greenhouse gases. 

(European Commission, 2018) 

Moreover, the constructions and demolition sector generated a lot of construction waste; for 

example, Denmark in 2013 have generated over 2.89 million tonnes of construction waste. 

Denmark has a policy regarding the recycling of the C&D waste, the market for the reuse and 

recycled building materials are limited. Denmark’s overall recycling performance rate is 

around 87%, yet a major role in the recycling C&D waste taken by the concrete, which used 

for road construction and renovation. (European Commission, 2018) 

3.3 DGNB and Green Building Council Denmark 

Denmark’s Building Council have researched the green building certifications. To assesses, 

which of green building certification schemes are the most suitable for Denmark’s market 

and indicates various solutions for sustainable development. Exploration made among these 

Green building certifications: 

• BREEAM - Building Research Establishment Environmental Assessment Method 

• DGNB - Deutsche Gesellschaft fur Nachhaltiges Bauen (German GBC) 

• Green Star – Australian green building certification 

• HQE - Haute Qualité Environmental (French GBC) 

• LEED - Leadership in Environmental and Energy Design (US GBC) 

As an outcome, the Danish Building Council have suggested DGNB as the most suitable for 

the Danish market. The German version of the DGNB had to updated to the Danish building 

code. Therefore, the Danish DGNB has the same key criteria, but the bar for achieving the 

requirements is raised accordantly to the Danish market. (Korhonen, Honkasalo and Seppala, 

2017) 

Talking about sustainability, Denmark is one the protagonist in a lot of the fields. Even 

though there are always place for improvements, especially in the building sector. Danish 

building Code (Bygningsreglementet), which updated in 2018 has set the strict requirement 
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for energy consumption as around 40% of Denmark’s energy consumption comes from build-

ings. 

Furthermore, the resource consumption is high, and buildings are responsible for around 30% 

of the total amount of waste in Denmark, and we are staying inside about 90% of the time. 

(Qvist and Raffbsøe, 2018) Therefore, to aim for more sustainability in the building sector is 

not enough to focus on energy consumption. There is a need to focus on other parts of the 

building. (Qvist and Raffbsøe, 2018) 

Green building certification schemes guide designers and constructors of the building to from 

different angles. Since the previous green building certifications were focusing mainly on the 

building’s energy efficiency. While some of the latest green building certification schemes 

are focusing on the circular economy and sustainability approach, for example, Danish 

DGNB. (Reith and Orova, 2015) 

Deutsche Gesellschaft fur Nachhaltiges Bauen (DGNB) is a German Sustainable Building 

Council’s systems of sustainable building certification. It consists of six major qualities in 

which develop into holistic framework assessing the overall sustainability of the building. 

DGNB addresses all three pillars of sustainability – Economical, Environmental and Social; 

each of the pillars weighted by 22.5% of the total score of the certificate system. Besides that, 

the technical quality weighted at the same rate as the three pillars of sustainability – 22.5%.  

The other criteria such as process quality represent 10 %, and the site quality assessed sepa-

rately, you can see the evaluation criteria in Figure 5 (Green Building Council Denmark, 

2017b) 
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Figure 5 DGNB evaluation weighing (Green Building Council Denmark, 2017b) 

In practice, the DGNB certification scheme is used more as a management tool or quality as-

surance purpose. The principle of DGNB is to involve all the actors and stakeholders from the 

early stage of the project throughout the whole project execution process. The criteria pro-

vided by the certification scheme guide architects, planners and building owners to build and 

renovate existing buildings in the way they would be more sustainable. Therefore, it assists as 

a communication tool among people with different specialities in the project group.  

The DGNB certification has a reward system in which it reflects the completion of the criteria 

provided. Building gathers at least 35% of the overall performance, receives DGNB Bronze 

reward. For achieving higher awards, there are made minimum performance requirements 

from each category. Therefore, to get a silver reward building must obtain a minimum of 50 

% in total performance and at least 35% in every group. These rewards calculations are scales 

up to DGNB Platinum reward, which requires a minimum 65% performance in each category 

and at least 80 % in total performance. (Green Building Council Denmark, 2017) 
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Figure 6 DGNB certification reward system (Green Building Council Denmark, 2017) 

The certification categorised into 13 sustainable aspects showed in the Figure below 

(Guldager Jensen et al., 2018). Each of the aspects addresses one of the three quality groups 

(Environmental, Economic, Social). There are three critical aspects out of 13, which have the 

highest attention. From the Environmental quality part, it is the Resources which contributes 

15% of the entire assessment. Whereas, on the economic quality - Life Cycle Costing as 

13% of the overall evaluation. In the last, social quality group, the highest attention is on 

Health contributes as 21% of the total assessment. 
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Figure 3-1 DGNB Certification Criteria(Guldager Jensen et al., 2018) 

In the environmental quality aspect – resources are evaluated by the Life Cycle Assessment 

(LCA) methodology (Green Building Council Denmark, 2017). It is one of the tools to calcu-

late and assess the impacts on the environment of products, services, etc. This way, the DGNB 

certification scheme by using the LCA can compare different types of solutions and allow the 

decision makers to choose a more environmentally friendly solution. Additional to this, en-

courage to use product which has EPD (Environmental Product Declaration) which is a volun-

teering declaration based on LCA. Even though the EPD is independently verified and regis-

tered documentation of the product, it does not show that it is way better than the alternatives 

to the product (EPD International AB, 2017). Furthermore, regarding the resources as the cri-

teria, the DGNB focuses on the thermal insulation and energy usage throughout the whole 

lifetime of the building. (Guldager Jensen et al., 2018)  
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In the Economic quality aspect – LCC (Life Cycle Costing). LCC is a tool for assessing the 

overall cost of the alternatives (Sami, 2014). In the DGNB certification, The LCC contributes 

as a tool for decision making on the design of the building, cause it addresses subjects as 

cleaning and maintenance of the building products. (Guldager Jensen et al., 2018)  

The DGNB certification scheme also investigates the material origins and the substances it 

consists of. For the materials currently cannot be assessed by LCA, there is another assess-

ment criterion for this type of materials. It will be rated by the quality levels which are quali-

fying minimal requirements, within each category, can be seen in Figure 3-2 below. 

 

Figure 3-2 DGNB List of unwanted substances (Heinrich and Lang, 2019) 
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4 Eco-labelling 

Eco-labelling can be associated with a tool for marketing purpose. On the other hand, it indi-

cates the quality product. It assists to the end-users to identify products that are environmen-

tally friendly and has socially desirable characteristics. The products which are supposedly 

labelled by eco-label is associated with the production along its entire life cycle for being en-

vironmentally and socially responsible. (Cai, Xie and Aguilar, 2017) 

4.1 EU Ecolabel  

The EU eco-label is environmental excellence reward that is given to the products and ser-

vices which match-high environmental standards throughout their lifecycle (raw material ex-

traction- production – distribution and disposal.) 

Furthermore, this eco-label promotes circular economy concept by encouraging the producers 

to generate less waste lower their CO2 footprint during the manufacturing processes. Also, 

the EU eco-label inspire companies to develop a new design of the products that it would 

have features as long durability; simple disassembling and would be recyclable. (Euopean 

Eco-Label, 2017)  

 

4.2 The Nordic Swan Ecolabel  

The Nordic Swan Ecolabel (NSE) is a certification scheme which promotes 

sustainable development and circular economy concepts. Ecolabel used as a 

tool to assess sustainability throughout the entire life cycle of the product – 

raw materials, production, consumption and waste recycling.  

It addresses the circularity in the way the products documented in the building and providing 

the quality stamp as the products without the toxic materials which can be brought back to the 

biological cycle. (Guldager Jensen et al., 2018) 

The Nordic Swan Ecolabel has 60 different product groups which can be certified. In each of 

the product groups, there are a set of criteria and the description of materials types which in-

cluded or excluded from the product group. 

Whereas, NSE in the building sector focuses on the building’s energy use, indoor environ-

mental, chemical product together with building products or goods. Furthermore, it consists 
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of requirements for quality management and construction process until the handover of the 

building to the residents. (Nordic Swan Ecolabelling, 2016)  

4.3 Cradle to Cradle  

Cradle to Cradle (C2C) certification focus on the three pillars of sustaina-

bility addressing the Economic, Environmental and Social issues of hu-

man design, use of product and services. The main objective of C2C is to 

improve and change the way people make, use and reuse different prod-

ucts.  

Figure 4-1 Cradle to Cradle in the built environment (EPEA - Internationale Umweltforschung mbH, 2019) 

The Cradle to Cradle certification promotes the circular economy models. The certification 

aims to biological and technical circles. In the built environment, it does promote the design 

for disassembly, the materials which are used supposed to be environmentally friendly, and it 

requires circularity passports.  (EPEA - Internationale Umweltforschung mbH, 2019) 
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4.4 Energy labelling  

Energy performance of buildings directive was established to boost energy performance 

within the buildings in the EU. This labelling aims to promote energy savings by visualising 

the building energy efficiency and the potential improvement it might reach. (Danish Energy 

Agency, 2019)  

The energy performance certification informs the user on the energy preliminary energy con-

sumption level of the building. Below there is an example of the Energy labelling.  

 

 

 

 

 

 

 

 

 

Figure 4-2 Energy efficiency rating with Environmental impact rating (UK Home Performance Rating, 2005) 

The Figure above indicates the building energy efficiency whereas A is the highest and G is 

the lowest assessment – meaning building evaluated by the grade G will have a higher run-

ning cost compared to for example building which is evaluated by grade D.  



 

31 

 

5 Design for Disassembling 

Design for Disassembling is one of the solutions for transition from a linear economy towards 

circularity in the building industry. The building would be design in the way they could be 

transformed or dismantling its systems, elements without damaging materials. This type of 

design supposed to guarantee high reuse potential and reduce maintenance cost as the mate-

rial can be replaced, removed. To achieve transparent reuse of the materials and the quality 

standards, the tool as material passport should provide the necessary information about the 

product.  

Furthermore, Design for Disassembling can be interpreted not only a way how to recover the 

materials but also as a possible way how to manage build space. (Eberhardt, Birgisdóttir and 

Birkved, 2019)  

5.1 Material Passport  

To achieve circularity within buildings, there is a need an information gathering and storing 

system which can be used throughout the whole value chain of the building’s materials 

lifespan. The detailed information on the products usually is not publicly available because of 

the protection of intellectual property rights. The one way of storing this type of information 

is the material passport. (Heinrich and Lang, 2019) 

This type of passport is a digital set of data which defines the characteristics and components 

of the material in products and systems that give them value for immediate use, recovery and 

reuse. 

Furthermore, a Material passport is a tool which provides more detailed information about the 

product. In theory, this tool supposed to assist in analysing the material value for recovery 

and as the management tool for material fate after building demolition. (Heinrich and Lang, 

2019) 
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Problem Statement 

The North Sea Region countries spend around 14% of their GDP on the public procurements, 

which are approximately 1.9 billion euros annually (Semester and Factsheet, 2017). The pop-

ulation of the NSR consumes 960 million tons of raw material and produce 360 million tons of 

waste and 21 million tons of CO2 emissions. Primary investigation revealed various interlinked 

problems within the Public procurements and the way they conducted today. The urbanisation, 

rising human population and consumption and production have a consequence on the environ-

ment.  

Furthermore, the need for the alternative way to form the public procurements. The alternative 

supposed to conserve the natural resources, while fulfilling the rising demand for raw materials, 

moreover, as a solution which would contribute to the three pillars of sustainability. 

Therefore, from the initial investigations, the following research questions were constructed. 

Problem Statement: 

How can municipalities facilitate the transition from traditional public procurements into 

more circular procurements within the Danish building sector? 

Sub-Questions: 

• What tools/methods have been applied earlier and today? Including what is the role of 

the building code and DGNB? 

• How can municipalities encourage businesses to aim for sustainability and circularity? 

• What should be the minimum requirements from the municipalities for the circular 

building projects in public procurements? 
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Delimitations 

This project utilises qualitative interviews for investigation, which will be elaborated on fur-

ther in the report. The cases will be taken all around the North Sea region, especially from 

Denmark. The examples selected to address the problem statement. 

Different scientific articles and paper have been studied as the primary desk-research to un-

derstand different approaches to the sustainability and circular economy within the building 

industry. It has also done to analyse the current situation of the public procurements and how 

they are conducting today. 

Interviews were done with the experts and the project managers who are working with sus-

tainability and circular economy and public procurements within the building industry. These 

interviews give a better understanding of what are the current problems for applying the cir-

cular economy concept in PP. The experts have been selected because of their backgrounds 

and expertise in the circular economy. Furthermore, to find out the problems, there are facing 

in their municipalities and countries and finding out what tools are they use for solving the 

issues.   

The target group of this research is municipalities and institutions responsible for conducting 

the public procurements within the building industry.   
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6 Methodology 

Data Collection 

6.1 Literature review 

To answer the research question and the sub-questions data collected through different activi-

ties. For setting the basis for the project, desk research has been done. This type of research 

helped with setting the research questions and delimitations. For the desk, research infor-

mation has been used from different scientific articles, publications, annual reports, reports 

on the successful examples within the circular economy. Furthermore, desk research provides 

an overview of the current situation and the tools for addressing the circularity and sustaina  

6.2 Semi-structured interviews 

The purpose of semi-structured interviews is to allow to collect the data in a manner that pre-

vents the tendency for an interviewee to lead a conversation. It also encourages conversations 

to be conducted into areas of interest that the interviewer may not have considered, and this 

additional knowledge could prove essential and necessary to the research. Semi-structured in-

terview utilises open-ended questions to let the interviewees broaden up their answers. (Uwe 

Flick, 2004) 

The open-ended questions are the qualitative technique. It can be accomplished by minimis-

ing the influence on the interviewee and avoid limiting the respondent in his answers. Fur-

thermore, the open-ended questions allow the interviewer to go in-depth with the answers to-

gether with the interviewee if needed. It can result in obtaining rich data with disclosed and 

profound information. (Uwe Flick, 2004) 

The following types of questions used in the interview guides: 

• Preliminary Questions: Offers the opportunity to discuss the subject relevant to the 

research area 

• Supplementing Questions Are used to continue the conversation and offer the 

chance to elaboration on relevant details 

• Structured Questions Used to stay on topic, these questions bring the conversation 

back around if they have gotten off track 

• Direct Questions: Used to gain clarity if the intent of a statement is unclear 
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• Explanatory Questions: Used to engage a particular conversation topic further 

(Uwe Flick, 2004) 

The interviews were conducted in English and as telephone interviews or in-person inter-

views. Interview guides were made in order to structure the interview in the way it would be 

possible to obtain the needed data see Appendix. The resumes were also sent to interviewees 

and approved when and where requested. These telephone interviews were approximately 35 

minutes to one hour long. 

For the qualitative research, the experts and actors such as representatives from municipali-

ties interviewed. The experts selected on both national and transnational level, who have a 

close work partnership with Denmark and involved in projects regarding the circular econ-

omy and sustainability. Interviews have been conducted with persons whose expertise in the 

building industry.  

Table 4 shows the persons who have interviewed, persons current occupation, interview time 

and date, and the duration of the interview.  

 

Figure 6-1 Interviewees 
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6.3 Events and Workshops 

For the additional information and findings on the current market in the building sector. I 

have been attending the annual two days conference (05.04 – 06.04) - Building Green Aarhus 

2019. During this conference, I was able to meet different representatives and experts within 

green buildings and sustainable solutions for the building sector. Nonetheless, it was an op-

portunity to find out upcoming trends, niches and success stories and hear the critical discus-

sions on different aspects within the built environment.  

Furthermore, I have been invited to participate in the workshop in Amsterdam in The Nether-

lands; it was a three days’ workshop from 07.05.2019 to 09.05.2019. It was held by the Rejs-

waterstat the Ministry of Infrastructure and Environment. The workshop was done for the 

new project ProCirc, which is funded by Interreg North Sea Region. Shortly, this project is 

focusing on helping the municipalities and procurers to conduct the public procurements 

more circularly. Furthermore, the project group is making the Pilots on the three sectors such 

as Building sector, infrastructure and furniture. 

During this workshop, the issues and potentials of the circular economy in public procure-

ments. Most importantly, one of the main discussions were on the tools on how to assess the 

circularity and different approaches to it.  

6.4 Survey 

For the additional information and to get an overview of the tools and knowledge regarding 

the circular economy in the building sector. The survey sent to 98 Danish Municipalities. 

People for the survey have been chosen by their nature of work. The criteria for selected peo-

ple was that they supposed to work within the building sector. Therefore, the people from the 

Teknik of Miljø department was selected. When it was possible individual people contacted 

for the survey and in other cases, it was sent to the general email with a request to send the 

survey to the right person. 

6.5 Conceptual framework 

Multilevel perspective  

The Multilevel perspective explains that the transition from the innovation to the mainstream 

usage happens throughout three different levels – the niche, the regime and the landscape. 

Whereas, the niche referred to unique change which it develops from the idea, invention or 

innovation to the applicable market. The regime represents the systems which exist and 
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functionals currently throughout the cognitive, regulative and normative institutions. The 

Landscape represents the global or nationally significant events which can affect or disrupt 

the current regime and influence the adaptation for the niche to take a major place in the re-

gime level, i.e. it could come as climate change, war, environmental disaster, etc. (Sovacool 

and Hess, 2017) 

 

Figure 6-1 Multi-Level Perspective - the niche, the regime and the landscape (Sovacool and Hess, 2017) 

The Multi-level perspective can be understood as a disruptive innovation changing the settle 

regime within the Socio-technical regime. Which have been influencing or accelerated by the 

landscape. 
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Institutionalisation  

Institutionalization is a part of the MLP (Multi-Level Perspective) it consists of three stages: 

habitualization, objectification and sedimentation. The first stage of the institutionalization is 

the habitualization in represent the small group of individuals using the specific innovation, 

where there is no general agreement on the usefulness of the innovation as there is no theory 

or knowledge about the innovation. The second stage of institutionalization is the objectifica-

tion. In which the general agreement become to appear among the decision makers who are 

responsible for creating the infrastructure for the innovation and develop a structure. The last 

stage of institutionalisation is sedimentation. In this stage, the innovation has been used long 

enough as it becomes normative, which have the historical continuity of structure. 

(Fuenfschilling and Truffer, 2014) 
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7 Data Analysis of Empirical Findings 

This chapter presents the analysis of the interviews and several methods and guidelines of the 

circular economy. With the use of the conceptual framework, the investigation addresses the 

main research question and the sub-questions. Results of the analysis will be divided into dif-

ferent parts. Each part will be answering the questions mentioned in the problem statement.  

7.1 Survey 

The first part of the investigation is the survey which has sent to 67, and 18% of the experts 

have filled up the questionnaire. The correspondents have been asked to answer 17 questions.  

How well are you familiar with the circular economy model? 

 

Figure 7-1 How well municipalities are familiar with the circular economy 

On the question regarding how familiar they are with the circular economy, the majority, 

44% have answered that they are somewhat familiar with it. It means that they can describe 

the concept of the circular economy but do not know how to apply it on the projects. 

Whereas, 33% of answers saying that they know the concept well and can discuss it and not 

only describe it. Moreover, 22% have answered that they know the concept of the Circular 

economy very well, and they know how to apply to the projects.  

It shows that the concept of the circular economy is spreading widely, but there is a lack the 

knowledge on how successfully implement the concept in building industry’s daily basis ac-

tivities. It shows the positive pathing of the circular economy within the building industry. 
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The second question has shown the current understanding of today's building industry.  

Do you agree that building sectors model is made on the linear economy? 

 

 

Figure 7-2 Is building sector model based on a linear economy 

The most replicants 67% have answered that they do agree that the building sector made on 

the circular economy model, and 17% strongly agree with this statement. Whereas, 11% disa-

gree with it, and the last 6% states that they are undecided on this statement. 

It indicates the current status of the building sector on the way its design.      

 

How important is circularity in your ordinary projects? 

 

Figure 7-3 How important is Circularity in ordinary project 

The importance of circularity within ordinary projects shows the different distributions 

among the respondents. 12% of the respondent has answered that circularity is very important 

within their regular projects. 24 % responded that it is important. The highest percentage 
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(41%) of respondents have answered that is moderately important, 18% have indicated that it 

is slightly important, and 6% of the respondents answered that it is not important at all. 

It shows that depending on the project; the circularity addressed on different levels. The an-

swers show that importance does differ; it might happen on the complexity of the project, 

stakeholders, how procurement is made, etc.  

Do you have/know tools for assessing the circularity in projects? 

 

Figure 7-4 Tools assessing circularity 

To the question, if they have or know tools for assessing the circularity have shown that 69% 

of the answers say that they do not have or know any tools and 31% of responded that they 

do or have tools for assessing the circularity. 

The results of this question show that even though the circularity is essential in their ordinary 

projects, they have no tools to set and follow up on the requirements of circularity.  

What is the name of the tools? 

 

Figure 7-5 Indicated circularity tools 

The respondents who answered „Yes “to the previous question have been asked to identify 

the tools that they have or know to assess the circularity. DGNB Green Building certification 

66%

33%

Tools mentioned as a assessment for circularity

DGNB CSR
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scheme acknowledged the most as the tool for evaluating the circularity within the building 

industry. Respondents indicated in their opinion that CSR (Corporate Social Responsibility) 

as a tool.  

The DGNB mentioned as the Green Building Council assessed different certification 

schemes, and the decided DGNB is the best for the Danish building market. It is described in 

chapter DGNB and Green Building Council. 

How important circularity is in conducting Public procurement within the Building sec-

tor? 

 

Figure 7-6 Importance of circularity in public procurements 

The answer’s distribution on importance of circularity in the public procurement shows that 

43% of the respondent answered it is important, 21% indicates the circularity as a very im-

portant part in conducting public procurement in the building sector. The other part of re-

spondents, 29% states that circularity is moderately important, and 7% of replicant states it is 

slightly important. The results indicate that either way, the circularity is an important require-

ment in public procurement. There was no one stating that circularity would be not important.  

The following questions are addressing another part of the circularity and the design of the 

building.  
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How important is Design for Disassembling to achieve circularity within buildings? 

 

Figure 7-7 Importance of Design for Disassembling 

Respondents acknowledge that design for disassembling is an important aspect of attaining 

the circularity within the buildings. Most of the respondents (43%) have answered that it is 

important, whereas 36% have stated it is a very important part. While 14% have said, it is 

slight moderate important and 7% that is slightly important. 

It shows that the design of the building has a significant role in achieving the circularity. Re-

spondents have been asked to name eliminations of Design for Disassembling in their opin-

ion. The respondents have indicated five main limitations. 

What are the main limitations of Design for Disassembling, in your opinion? 

 

Figure 7-8 Limitation of Design for Disassembling 

53%

7%

13%

7%

20%

Limitations of Design for Disassembling 

Economy Security and durability of materials

Lack of knowledge Lack of political focus

Building traditions
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The economy was mentioned by 53% of respondents as one of the main limitations from their 

perspective is the economy, which means the cost of designing the building the way it would 

be able to disassemble. The second commonly mentioned: built traditions, it was stated by 

20% of the respondents. 13% per cent of respondents have indicated the lack of knowledge 

on the concept of the design for disassembling. The last two limitations – lack of political fo-

cus and Security and durability of materials have got the same amount of responses – 7%. 

The primary limitations remain economy as the moment the short-term investments in the 

Sustainable building. Furthermore, other barriers such as lack of knowledge and building tra-

ditions indicate the need for spreading information regarding the technical explanation on 

what is the design for disassembling to change the mainstream way of the built environment. 

This statement influences the following questions regarding the green building certification 

scheme which have been approved by Green Building Council Denmark.  

How well are you familiar with DGNB (Deutsche Gesellschaft für Nachhaltiges Bauen) 

green building certification scheme? 

 

Figure 7-9 How well municipalities are familiar with DGNB 

It shows that the knowledge about the DGNB green building certification knowledge distrib-

uted on different levels. The 21% of the respondents know the DGNB model well enough 

level in which they can describe and discuss upon it. Whereas 36% describe that they can de-

scribe the concept of this certification. Another 21% of the respondents have heard about this 

certification, yet they would not be able to describe the concept. The last 21% have never 

heard about DGNB.  

Furthermore, the respondent who has heard or can describe the concept have asked about the 

role of the DGNB in assessing the circularity.  
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Do you agree that DGNB can be used as an assessment tool of circularity? 

 

Figure 7-10 Can DGNB be as an assessment tool of circularity 

Majority of the answered respondents (73%) indicates that DGNB can use as an assessment 

tool for circularity. While 27% are undecided. The results are interlinked with the previous 

questions. People who think DGNB can use as a tool for assessing circularity have a 

knowledge level on the concept of DGNB that they can describe it. Moreover, the respond-

ents have indicated the DGNB as the tool for evaluating the circularity in the questions on 

their knowledge of tools.  

Next question was mean to find out the knowledge on the material passport, as it is as a tool 

to show what components have been used to create a material and other information. 

How well are you familiar with a Material passport? 

 

Figure 7-11 How well material passport is known 

Most respondents, 43%, have answered that they are not familiar at all with the material pass-

port. While 14% have heard about it and 29% can describe the concept. Moreover, 14% 

knows enough that they can describe and discuss the concept of material passport. 
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Furthermore, they have been asked to indicate the names of material passport. The names that 

have mentioned not all of them are the material passports. 

• InnoBYG 

• FSC  

• Madaster 

• EPD 

 

None of the respondents has tried to use a material passport in their projects. As from the re-

spondents, all of them have answered that they have never used the material passport on their 

projects.  

Have you been using a Material passport in any of your projects? 

 

Figure 7-12 Have material passport been used in municipal projects? 

They have been asked about their Municipalities strategy on the circularity. The half has an-

swered that they do not have the plan to work with a circular economy, yet they do consider to 

create one in the future. Whereas, 14 % of the answers have stated that they do have the strategy 

on the circular economy within their municipality. 21% have indicated that it is on their Agenda 

and they are working on it. 7% of respondents have answered that they do not have a strategy, 

and they do not need one.  

Does your municipality have a strategy regarding Circular Economy? 

 

Figure 7-13 Does municipality have strategies on the circular economy? 
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Moreover, they have been asked to indicate how they could promote the circular economy. 

Respondents named these aspects of how they can encourage them.  

• There must be some solutions that are well tested 

• lifetime economy 

• By demanding a circular solution in the procurement decisions 

• It is part of the City Council’s official policy; we work with it in, e.g. waste solutions 

and new buildings 

• I do not know 

• By demand 

• We could facilitate 

• Cocreation 

• By networking 

• By defining the application of circular requirements in the tender phase 

 

The outcome of conducting the survey was to analyse the municipalities knowledge on circular 

procurement in building industry nationally. The main outcomes of the survey are: 

• Need more good examples of circular procurements which are well tested and ana-

lysed. 

• DGNB certification is recognisable as possible to evaluate if the building is circular. 

• Municipalities can promote circular economy throughout setting the demand in their 

public procurement processes, networking  

• The material passport have not been used in municipal projects within the building 

sector 

 

 

 

 

 

 

 



 

48 

 

7.2 Circular Economy Experts  

This chapter will analyse data gathered from interviews with different stakeholders and experts 

within the circular economy. This analysis supposes to answer the main research question and 

sub-questions. The interviewees have been asked to answer questions about the circular econ-

omy and public procurement; interview guidelines can be found in the appendix. 

 

Figure 7-14 Circular Economy in the current market 

Circular economy beginning to get a higher recognition within the building industry. The in-

terviews show that a circular economy is starting to be one of the essential aspects when it 

comes to the building environment. Even though, steps are still slow as the building industry 

and procurements are the conservative places.  

“...Public procurement is one of the most conservative areas you can find that it is very diffi-

cult to find new solutions in there is actually fit in all the procedures to public procurement is 

one of the higher-level conditions of change.” - Cuno Van Geet Rijkswaterstaat 

•„...Circular economy is still 
relatively new agenda for 
the tech world. Which 
means that you might 
need customers lets call 
that...“

•„…We don't really have a 
policy or a strategy for 
circular economy on
construction yet…“

•„...It's not something that 
has been a lot of focus on but
we're currently developing a 
strategy for Circular 
economy for the entire 
municipality..“

•„…building industry is beginning 
to realize that it's not all about 
energy, that we have to focus on 
materials and that the embodied 
footprint or the embodied 
aspects of what we built are very 
important…how we build it, how 
we construct and how we 
deconstruct..“

Gitte 
Gylling H. 

Olesen

Kim 
Ankjær 
Nielsen

Torben 
Gade

Emma 
Börjesson 
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Everyone has agreed on public procurement being approach in a linear way. Conducting a 

tender, procurers are focusing on minimising energy consumption. In other types, circularity 

understood as recycling. Furthermore, interviewees have been asked to name the tools which 

can be used for assessing the circularity at this moment.  

 

Figure 7-15 Tools for possible circularity evaluation 

Tools for assessing the circularity in interviewer’s opinion are stated in the diagram above. 

The focus is on the product’s characteristics and what it consists of and how environmentally 

friendly it is. From named methods, the DGNB is the most suitable for assessing buildings as 

it initially created for buildings. Moreover, DGNB and the other certification schemes are as 

voluntary standard as an addition to the building code, which supposed to bring transparency 

to the project, but also work as a common language between different background expertise. 

„It is a framework for how we can work with different aspects of sustainability. That 

is not only deducted “what is in the building” regulations... This is much wider be-

cause it unfolds sustainability and range of aspects to a much more holistic extent 

than a technical focus or our building regulation is able to.” 

- Gitte Gylling H. Olesen 

DGNB

Material 
Passport

Cradle to 
Cralde 

Certification

The Nordic 
Swan 

certification

LCA, LCCA
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The experts did not state one precise method which would work for everyone in the building 

industry. In their opinions, the main barriers for changing the more circular procurements. 

The main barriers are seen as the lack of documentation on the materials and infrastructure on 

how to deal with the materials after their lifespan, replacement, demolition of the building. It 

was mentioned three major point of concerns – ensuring the quality of the material after the 

use phase, the quantities of the material, where to store the materials and who supposed to be 

responsible?  

 

Figure 7-16 Barriers for the transition to a more circular market 

One of the solutions is requesting more documentation from the manufacturer and follow 

through its value chain and end of life.  

Every expert has agreed that the material passport is a great way to document what building 

consists of. This type of documentation of the materials will hand to hand with design to dis-

assembling as it would assist working with maintenance and repair works, and concept such 

as building as a material bank and design for disassembling.  

Design for 
Disassembling

Storaging
Materials

• „We are very used to making 
tighter buildings because we have 
focused so much on energy, 
operational energy...Instead of 
tearing down an ok working 
building, find ways to improve it, 
so that you create a design that is 
flexible to the actual uses of the 
building...“ - Gitte Gylling H. 
Olesen

Quantities 
of the 

Material• „Another challenge is whether you 
have sufficient amounts of the 
materials when you need them.
„– Torben Gade

•"...system with circular 
parameters where it is measured 
in tons how much of the total 
quantity of material is reused? 
How much is recycled and so on. 
Then you get a final score at the 
end." - Kim Ankjær Nielsen

Quality of 
the 

Material

•„..make sure that the quality is as high as possible 
that you can actually reuse them because if the 
quality is not insured people will never use them 
again “ - Cuno Van Geet

•„...how can we know how the remaining lifetime 
of it ...and the matter of who is taking the 
responsibility for it..“ - Gitte Gylling H. Olesen

•„...very difficult to document quality and it's 
difficult to have a guarantee afterwards...“ –
Torben Gade
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Figure 7-17 Material passport by the experts 

Some interviewers acknowledge different certification schemes which criteria’s design on ge-

ographical aspects too.. It is hard to exclude or indicate which one better than others. Every 

certification has its strengths and weaknesses, and it dependable on the project.  

 

 

 

 

 

„.. Based on certifications like 
the Cradle to Cradle idea 

that you make product that 
do not include toxics... But 
important in the building 
sense that you have to be 

able to take stuff apart. Also, 
the material passport that 

you know what kind of 
materials you have.“ ´

- Cuno Van Geet

„...Material passport- It's not 
a guarantee that everything 
is environmentally friendly. 

But it's a guarantee that you 
know what is in your house..

It is more a catalogue of 
what is in your house.„ -

Torben Gade

„..I think materials passport 
is a brilliant idea.. What is in 
a product, how old are the 

different materials and what 
quantities and what color 
and where do they come 

from ?“

-Kim Ankjær Nielsen

„..Doing lifecycle assessment 
on the building level, the 
building passport so to 

speak.“  - Gitte Gylling H. 
Olesen
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How can municipalities facilitate the transition to more circular procurement? 

In the Figure below it is shown the main aspect what did the interviewees stated as the signif-

icant way how to facilitate the transition to more circular procurement.

 

Figure 7-18 Five aspects on how municipalities can facilitate the transition 

Interviewees mentioned good examples of the pilots/project/procurements conducted in a cir-

cular manner which attracted and aware people on the significant issues and the possible so-

lutions to it. Moreover, good examples would be as one way how to raise the level of 

knowledge about the circular economy in general. 

Municipalities can put criteria in their public tenders on specific material sorting process 

which it has to be done on the construction site. By putting pressure on the company’s man-

agement, which is responsible for construction, it would work as the top-down application for 

sorting. Moreover, there is a need for the structural change where the whole infrastructure 

and market would be capable of dealing with different material types, documentation, storing 

and transporting materials. The key word was „ ambition “, in the context that there a need to 

set the ambition for the project.  

 

Good Examples Top-Down
Requirements

Structural Changes

In the Building 
Industry 

Raising the Level of 
Knowledge

AMBITION
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7.3 From Ambitions to Solutions 

A different way of creating a circular way by setting a level of ambitions on the products which 

are used, bought or sold. The way how the procurers can push the market for innovations and 

sustainable and circular product design is to set clear project ambition. It is complicated to set 

strict requirements on the project when there is a lack of expertise in the field.   

“…We want the market to do this thinking for us… they are actually the built environmen-

tal experts, so we have the mindset of letting the market come up with a solution.”  

– Kim Ankjær Nielsen Kolding Municipality 

Nederland’s hub – Circular Flanders is developing a method to assist procurers in assigning 

their ambitions. Circular Flanders is a partnership of government, companies, civil society and 

the knowledge community. (Circulair Flanders, 2019) 

 

Figure 7-19 Circular goals and strategies made by Circular Flanders (Vlaanderen Circulair, 2019) 

The method is based on five different circular strategies and goals:  

• Reduce the total amount of materials;  

• Reduce the amount of virgin inputs;  

• Extend the useful life;  
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• Maximise the reusability of product or component; 

• Maximise the reusability or recyclability of materials; 

Procurer decided on which strategies are they aiming. Institutions can aim for all of them at 

once or go for individual goals. To assist the institution in choosing the correct strategy, they 

are developing a questionnaire for which will address each of the strategies or decide if there 

is a need to buy a new product.  

“The real thing that is necessary to serve is that you need and then in your job description of 

your procurement, you must focus on that ambition.” 

- Veerle Labeeuw Vlaanderen Circulair 

Furthermore, this method based on Meet the Buyer concept. These events help to analyse the 

market and potential product providers. Where the providers must indicate which strategies 

they tackle, how are they addressing them and provide documentation on it? The figure below 

shows the example which has been made in the Meet the Buyer event in The Netherlands.  

 

Figure 7-20 Example of Meet the Buyer concept application (Vlaanderen Circulair, 2019)  

The provider indicates they are addressing three of five circular strategies and provides a sum-

mary. The method supposed to be used together with an independent assessment tool for the 

documentation as proof for materials characteristics.  
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Discussion 

Limitation for data collection: 

The literature review was conducted in a too broad perspective and would have worked better 

if it would concentrate on biological circular economy cycle or technical. Furthermore, there 

language barriers while analysing documentation in Danish and Dutch.  

Conducting this research included the time restriction across to stakeholders and the acquisi-

tion of answers to interviews questions due to the possibility of interviewees willingness to 

participate and respond to the query.  

Furthermore, the survey which has been sent to 98 Danish municipalities might not represent 

the correct situation due to the lack of answers received from municipalities.  

The challenges conducting the interviews were that some questions which were prepared be-

forehand were phrased unclear and rather, therefore, it was sometimes difficult to control the 

interview. Secondly, lack of follow up interviews regarding new information and more in-

depth understanding with some of the interviewees.  

Further investigation 

The circular economy within the public procurements can be recognised as a new field because 

of the lack of knowledge of how to conduct one and what should be requirements, etc. On the 

other, in the past years, different tools have been developed. These types of tools should be 

analysed in practice to find out do they assist the municipalities and other institutions, or does 

it make more complicated for businesses to achieve set ambitions. Furthermore, analyse the 

strengths and limitations of this type of tools. It can be done by creating a workshop, analysing 

the pilots or by similar methods.  
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Conclusions - recommendations 

The report investigates the circular economy’s role in the public procurement within the Dan-

ish building industry which leads to the inquiry into what are the ways for municipalities to 

facilitate the transition from traditional public procurement to more circular?  

To answer this question, current certification schemes were addressed and investigated. Fur-

thermore, in order to analyse the current situation within the Danish municipalities, the sur-

veys have been sent to 98 municipalities. Moreover, interviews with experts within the circu-

lar economy, built environment, policymakers, procurers and green building certification ex-

perts were conducted.  

The overall findings will be summarised and presented in the way it will answer problem 

statement and sub-questions.   

Problem Statement 

How can municipalities facilitate the transition from traditional public procurements into 

more circular procurements within the Danish building sector? 

Municipalities should facilitate the Meet the Buyer events, where municipalities and other 

stakeholders can meet the suppliers and analyse the potential market possibilities. Further-

more, municipalities should state clear vision and ambition of the projects that they are mak-

ing.   

Furthermore, municipalities should provide information on their performance and achieve-

ments on the circular economy as it is crucial for spreading awareness and knowledge inter-

nally and externally. Furthermore, municipalities should exchange their findings and good 

examples with other institutions. 

Sub Questions 

What tools/methods have been applied earlier and today? Including what is the role of the 

building code and DGNB? 

The findings show that the most acknowledged way to evaluate the circularity within the 

building industry is by using the DGNB certification scheme and Life Cycle Assessment.  

DGNB provides additional criteria on sustainability within the building industry and focuses 

on aspects typical for the circular economy as design for disassembly. Moreover, what is the 

material characteristics and DGNB has as a criteria to conduct an LCA on the building. 
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Whereas, to achieve the highest evaluation building must use reused materials. The Danish 

building code is mostly focusing on the building’s energy efficiency, and there is almost no 

additional focus on building’s environmental part. 

 

How can municipalities encourage businesses to aim for sustainability and circularity? 

The representatives from the municipalities have indicated that demand in the public procure-

ments for the circular products should encourage the business to provide additional services 

which are more circular.  

 

What should be the minimum requirements from the municipalities for the circular build-

ing projects in public procurements? 

Requirements depend on the type of the project and ambitions of the institution which con-

ducts a procurement. Instead of creating a minimum requirement, for example, saving 20% of 

raw material, the project should focus on circular strategies which depend on the type and ap-

plication of the building together with additional documentation on the materials used and the 

types of commitments for the suppliers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

58 

 

References 

A. Allouhi a, Y. El Fouih a, T. Kousksou b, A. Jamil a, Y. Zeraouli b, Y. M. (2015) ‘Energy 

consumption and efficiency in buildings: current status and future trends’, Journal of Cleaner 

Production, 109, pp. 118–130. doi: 10.1016/j.jclepro.2015.05.139. 

Ahvenniemi, H. et al. (2017) ‘What are the differences between sustainable and smart 

cities?’, Cities. Elsevier B.V., 60, pp. 234–245. doi: 10.1016/j.cities.2016.09.009. 

Cai, Z., Xie, Y. and Aguilar, F. X. (2017) ‘Eco-label credibility and retailer effects on green 

product purchasing intentions’, Forest Policy and Economics. Elsevier, 80(March), pp. 200–

208. doi: 10.1016/j.forpol.2017.04.001. 

Circle Economy (2016) Circular Amsterdam - A vision and action agenda for the city and 

metropolitan area. Available at: https://www.circle-economy.com/wp-

content/uploads/2016/04/Circular-Amsterdam-EN-small-210316.pdf. 

Circulair Flanders (2019) About us - Vlaanderen Circulair. Available at: https://vlaanderen-

circulair.be/en/about-us (Accessed: 24 May 2019). 

Circularity City (2018) ‘Kommunepuljen i Circularity City’, (Cc), pp. 1–5. 

CircularityCity (2018) ‘Shaping Our Urban Future’. Available at: 

http://www.circularitycity.dk/wp-content/uploads/2018/05/Circularity-City-Book-Digital.pdf. 

Danish Energy Agency (2019) Energy Labels for Buildings | Energistyrelsen. Available at: 

https://ens.dk/en/our-responsibilities/energy-labels-buildings (Accessed: 28 April 2019). 

Earth Overshoot Day (2018) Country Overshoot Days 2018, overshootday.org. Available at: 

https://www.overshootday.org/newsroom/country-overshoot-days/ (Accessed: 22 March 

2019). 

Eberhardt, L. C. M., Birgisdóttir, H. and Birkved, M. (2019) ‘Life cycle assessment of a 

Danish office building designed for disassembly’, Building Research and Information. Taylor 

& Francis, 47(6), pp. 666–680. doi: 10.1080/09613218.2018.1517458. 

Ellen MacArthur Foundation (2015) ‘Towards a Circular Economy: Business Rationale for 

an Accelerated Transition’, Greener Management International, p. 20. doi: 2012-04-03. 

Ellen MacArthur Foundation and ARUP (2019) ‘Circular Economy in Cities’, pp. 1–12. 

Available at: https://www.ellenmacarthurfoundation.org/assets/downloads/Circular-economy-



 

59 

 

in-cities-preview-paper.pdf. 

EMF, SUN and McKinsey (2015) ‘Growth within: a circular economy vision for a 

competitive europe’, Ellen MacArthur Foundation, p. 100. Available at: 

https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFo

undation_Growth-Within_July15.pdf. 

EPD International AB (2017) ‘What is an EPD?’, The International EPD System. Available 

at: https://www.environdec.com/What-is-an-EPD/. 

EPEA - Internationale Umweltforschung mbH (2019) Cradle to Cradle inspired buildings - 

EPEA. Available at: https://epea-hamburg.com/c2c-sectors/buildings/ (Accessed: 2 June 

2019). 

Euopean Eco-Label (2017) ‘The European Ecolabel’. Available at: 

http://ec.europa.eu/environment/ecolabel/documents/general.pdf. 

European Commission (2018) ‘European Construction Sector Observatory: Denmark’, 

European Commission, (June). Available at: 

https://ec.europa.eu/growth/sectors/construction/observatory_en. 

Fuenfschilling, L. and Truffer, B. (2014) ‘The structuration of socio-technical regimes - 

Conceptual foundations from institutional theory’, Research Policy. Elsevier B.V., 43(4), pp. 

772–791. doi: 10.1016/j.respol.2013.10.010. 

García-Nieto, A. P. et al. (2018) ‘Impacts of urbanization around Mediterranean cities: 

Changes in ecosystem service supply’, Ecological Indicators, 91(May 2017), pp. 589–606. 

doi: 10.1016/j.ecolind.2018.03.082. 

Global Footprint Network (2016) Earth Overshoot Day, Global Footprint Network. Available 

at: https://www.earthday.org/2015/08/13/earth-overshoot-day/ (Accessed: 1 May 2019). 

Green Building Council Denmark (2017a) ‘CERTIFICATION SYSTEM PLANNING 

BUILDING AND OPERATING BUILDINGS SUSTAINABLY The DGNB certification 

system for urban districts, buildings and interiors’. Available at: http://www.dk-

gbc.dk/media/201744/dgnb_systemflyera5_2017_en_web.pdf. 

Green Building Council Denmark (2017b) ‘DGNB certification system’. Available at: 

http://www.dk-gbc.dk/. 

Guldager Jensen, K. et al. (2018) Guide to Sustainable Building Certifications. 1st Editio. 

SBi and GXN. 



 

60 

 

Guldager Jensen, K. and Sommer, J. (2019) Building a Circular Future 3rd edition. 

Heinrich, M. and Lang, W. (2019) MATERIALS PASSPORTS - BEST PRACTICE. 

International Energy Agency (2018) Energy Efficiency: Buildings. Available at: 

https://www.iea.org/topics/energyefficiency/buildings/ (Accessed: 15 February 2019). 

Jones, M., Kinch Sohn, I. and Lysemose, A.-M. (2017) ‘Circular Procurement’, Ministry of 

Infrastructure and the Environment, (March), pp. 1–26. 

Kibert, C. J. (2016) Sustainable construction : green building design and delivery. 

Kolding Municipality (2019) ‘Marina City’. 

Korhonen, J., Honkasalo, A. and Seppala, J. (2017) ‘Circular Economy: The Concept and Its 

Limitations’, Ecological Economics, pp. 37–46. Available at: 

https://doi.org/10.1016/j.ecolecon.2017.06.041. 

Kubbinga, B. et al. (2018) ‘A framework for circular buildings; indicators for possible 

inclusion in BREEAM’, pp. 1–52. Available at: www.dgbc.nl. 

Li, K. and Lin, B. (2015) ‘Impacts of urbanization and industrialization on energy 

consumption/CO2 emissions: Does the level of development matter?’, Renewable and 

Sustainable Energy Reviews, 52, pp. 1107–1122. doi: 10.1016/j.rser.2015.07.185. 

Lomazzi, M., Borisch, B. and Laaser, U. (2014) ‘The Millennium Development Goals: 

Experiences, achievements and what’s next’, Global Health Action, 7(SUPP.1). doi: 

10.3402/gha.v7.23695. 

Lozano, R. et al. (2016) ‘Collaboration for Circular Economy : Linking sustainable public 

procurement and business models’, (September), pp. 1–23. doi: 

10.13140/RG.2.2.36081.68969. 

Lukman, R. K. et al. (2016) ‘Sustainable consumption and production – Research, 

experience, and development – The Europe we want’, Journal of Cleaner Production, 138, 

pp. 139–147. doi: 10.1016/j.jclepro.2016.08.049. 

Nordic Swan Ecolabelling (2016) ‘Small houses , apartment buildings and buildings for 

schools and pre-schools’, (March). 

Qvist, M. and Raffbsøe, L. (2018) ‘Green Building Council Denmark’, p. 8. Available at: 

www.dk-gbc.dk. 

Reith, A. and Orova, M. (2015) ‘Do green neighbourhood ratings cover sustainability?’, 



 

61 

 

Ecological Indicators. Elsevier Ltd, 48, pp. 660–672. doi: 10.1016/j.ecolind.2014.09.005. 

Sami, K. (2014) ‘Life Cycle Cost’, Cirp Encyclopedia of Production Engineering, (January 

2007), pp. 751–757. doi: 10.1007/978-3-642-20617-7. 

Semester, E. and Factsheet, T. (2017) ‘European Semester Thematic Factsheet: Public 

Procurement’, pp. 1–12. Available at: http://ted.europa.eu/TED/main/HomePage.do. 

Sovacool, B. K. and Hess, D. J. (2017) ‘Ordering theories: Typologies and conceptual 

frameworks for sociotechnical change’, Social Studies of Science, 47(5), pp. 703–750. doi: 

10.1177/0306312717709363. 

Trafik- og Byggestyrelsen (2016) Changes in BR15. Available at: 

https://historisk.bygningsreglementet.dk/vaendringer/0/40 (Accessed: 1 April 2019). 

Turntoo (2019) Kolding marina city kolding marina city as a show case for circular area 

development. 

UK Home Performance Rating (2005) UKHomePerformanceRatingChartsHorizontal.png - 

Wikimedia Commons. Available at: 

https://commons.wikimedia.org/wiki/File:UKHomePerformanceRatingChartsHorizontal.png 

(Accessed: 28 May 2019). 

UN News Centre (2015) ‘UN adopts new Global Goals, charting sustainable development for 

people and planet by 2030’, United Nations Department of Economic and Social Affairs. doi: 

10.1080/02513625.2015.1038080. 

United Nations (2015) Sustainable Development Goals, Sustainable Development Goals 

Knowledge Platform. doi: 10.1017/CBO9781107415324.004. 

United Nations (2017) ‘World population projected to reach 9.8 billion in 2050, and 11.2 

billion in 2100 | UN DESA | United Nations Department of Economic and Social Affairs’, 

United Nations. Available at: 

https://www.un.org/development/desa/en/news/population/world-population-prospects-

2017.html (Accessed: 13 February 2019). 

United Nations (2018a) 68% of the world population projected to live in urban areas by 

2050, says UN | UN DESA | United Nations Department of Economic and Social Affairs. 

Available at: https://www.un.org/development/desa/en/news/population/2018-revision-of-

world-urbanization-prospects.html (Accessed: 26 November 2018). 

United Nations (2018b) ‘World Urbanization Prospects : The 2018 Revision’, United Nations 



 

62 

 

Economic & Social Affairs, pp. 1–2. 

United Nations Environment (2017) Sdg 12. 

United Nations Environment Programme (2017) 2017 Global Review of Sustainable Public 

Procurement. 

Uwe Flick, E. von K. and I. S. (2004) A Companion to Qualitateive Rsearch. Edited by E. 

von K. and I. S. Uwe Flick. London: SAGE Publications Ltd. 

Vlaanderen Circulair (2019) ‘Bundel Factsheets Buyer meets Supplier’. 

Wautelet, T. (2018) ‘The Concept of Circular Economy: its Origins and its Evolution’, 

(January). doi: 10.13140/RG.2.2.17021.87523. 

World Bank Group (2018) Public Procurement and the Private Business Sector Evidence 

from Firm-Level Data, World Bank Group. 

World Green Building Council (2017) Green building &amp; the Sustainable Development 

Goals | World Green Building Council, Green Building. Available at: 

https://www.worldgbc.org/green-building-sustainable-development-goals (Accessed: 14 

March 2019). 

Worldometers (2019) ‘World Population Clock: 7 Billion People’. Available at: 

http://www.worldometers.info/world-population/ (Accessed: 13 February 2019). 

 



 

63 

 

8 Appendix    

8.1 Questionnaire guidelines for Danish Municipalities 

Nr. Question Answers 

1. Which municipality do you represent?  

2. How well are you familiar with the circular 

economy model? 
- Very well (can describe the model and 

apply in the projects) 

- Well (can describe the model and dis-

cuss upon it) 

- Somewhat (I can only describe the con-

cept) 

- Slightly (I have heard about it) 

- Not at all (First time I am hearing this 

model) 

3. Do you agree that building sectors model is 

made on the linear economy? 
- Strongly agree 

- Agree 

- Undecided 

- Disagree 

- Strongly Disagree 

4. How important is circularity in your ordinary 

projects? 
- Very important 

- Important 

- Moderately Important 

- Slightly important 

- Not important 

5. Do you have tools for assessing the circularity 

in your projects? 
- Yes 

- No 

6. (If, yes) What tools are you using? ----------------------------------------- 
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7. How is important circularity in conducting Pub-

lic procurement within the Building sector? 
- Very important 

- Important 

- Moderately Important 

- Slightly important 

- Not important 

8. How important is Design for Dissembling in or-

der to achieve circularity within buildings? 
- Very important 

- Important 

- Moderately Important 

- Slightly important 

- Not important 

9. What are the main limitations of Design for Dis-

sembling, in your opinion? 

--------------------------------------------------- 

10. How well are you familiar with DGNB 

(Deutsche Gesellschaft für Nachhal-

tiges Bauen) 

 green building certification scheme? 

- Very well  

- Well  

- Somewhat (I can only describe  

- Slightly  

- Not at all 

11. Do you agree that DGNB can be used as an as-

sessment tool for circularity? 
- Strongly agree 

- Agree 

- Undecided 

- Disagree 

- Strongly Disagree 

12. How well are you familiar with a Material pass-

port? 
- Very well  

- Well  

- Somewhat (I can only describe  

- Slightly  

- Not at all  

13. (Expect who answered Not at all) What is the 

name of the Material passport? 
- -------------------------------------------------

------ 

14. (Expect who answered Not at all) Have you 

been using a Material passport in any of your 

projects? 

- Yes 

- No 

15. ( if yes) What were/are cons and pros of material 

passport in the practise? 

____________________________________ 
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16. Does your municipality have a strategy regard-

ing Circular economy? 

- Yes  

- Not yet but we are working on it 

- No, but we consider creating one 

- No, we do not need one 

- I do not know 

17. How municipalities could promote Circular 

Economy within business? 

____________________________________ 

18. What of the mentioned things are the biggest 

barrier for the transition to a circular economy? 

- Lack of knowledge 

- It is too expensive 

- Culture (are used to the traditional way 

of doing things) 

- The market is not ready 

- Legislations 

- All of the above  

- Other  

19. (If other) other:  ------------------------------------------------ 

20. What is the main reason for the municipality to 

transfer to circularity? 

- Reducing the expenses 

- Branding 

- Participate in SDG 

- Reduce the CO2 footprint 

- All of the above 

- Other 

21. Other. ------------------------------------------------ 
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8.2 Interview guideline: Gitte Gylling H. Olesen Rambøll 

No. Question 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and background? 

3. How would you describe current trends in the building sector? 

4. What is the role of the DGNB in the BR18? 

5. What is the role of circular economy in today’s building sector? 

6. How significant role has Circular economy in DGNB certification? In what way? 

7. If not, what kind of tools can be used to address the circularity in the building? 

8. What is your opinion on building as a material bank? (Where to store material? What 

if there are not enough materials for the project?) 

9. What is your opinion on the Design of disassembling? What are the cons and pros? 

10. During the maintenance of the reuse materials, are there any issues regarding the life-

time of materials? 

11. How to ensure the durability of the materials after the building’s demolition/ disassem-

bling? 

12. What is your opinion about a material passport? What are the cons and pros of it? 

13. Have you been a part of the Public procurement where circularity addressed?  

14. How was circularity approached? What were the minimum requirements?  

15. Could DGNB be used as an evaluation tool for building circularity? 

16. Can renovated buildings become circular buildings (because of the way they designed)? 

17. What could be a solution for the municipality to push forward the circular economy 

within the business?  
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8.3 Interview guideline: Cuno Van Geet – Rejswaterstat 

No. Questions 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and the background? 

3. How would you describe the situation of public procurements in NSR from a sustainability 

perspective? 

4. What were the main barriers you have encountered during the Green Deal projects within 

the circular procurements? 

5. Which pilot was most successful and the least successful/unsuccessful and why? 

- What kind of type was the project? (Building, infrastructure, etc.) 

6. Have you made a Post-Occupancy Evaluation on the projects? 

If yes – What were the main results? 

If not – Are you considering on making POE on your pilot projects? 

7. Which criteria was/is the most essential in making the circular procurement? 

E.g. in Circular building procurement 

8. On the International level, what were/are the main difficulties for conducting a CP?  

9. Comparing Linear procurements and circular procurement were there a difference in 

numbers of participants/applicants? 

10. What is your opinion about a material passport? What are the cons and pros of it? 

11 What is your opinion on building as a material bank? (Where to store material? What if 

there are not enough materials for the project?) 

12. What could be a solution for the municipality to push forward the circular economy within 

the business?  
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8.4 Interview guideline: Kim Ankjær Nielsen- Kolding Municipality 

No. Questions 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and background? 

3. How would you describe current trends in the building sector? 

4. What is the role of circular economy in today’s building sector? 

5. What kind of tools can be used to address the circularity in the building? 

6. What is your opinion on building as a material bank? (Where to store material? What 

if there are not enough materials for the project?) 

7. What is your opinion on the Design of disassembling? What are the cons and pros? 

8. During the maintenance of the reuse materials, are there any issues regarding the life-

time of materials? 

9. How to ensure the durability of the materials after the building’s demolition/ disassem-

bling? 

10. What is your opinion about a material passport? What are the cons and pros of it? 

11. Have you been a part of the Public procurement where circularity addressed?  

12. How was circularity approached? What were the minimum requirements?  

13. Could DGNB be used as an evaluation tool for building circularity? 

14. Can renovated buildings become circular buildings (because of the way they designed)? 

15. What could be a solution for the municipality to push forward the circular economy 

within the business?  
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8.5 Interview guideline: Emma Börjesson – Malmö Municipality 

No. Questions 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and background? 

3. How would you describe current trends in the building sector? 

4. What is the role of circular economy in today’s building sector? 

5.  Have your municipality considered tools for the evaluation of Circular economy?  

- What kind of tools are you planning to use?  
 

6. What is your opinion on building as a material bank? (Where to store material? What 

if there are not enough materials for the project?) 

7. What is your opinion on the Design of disassembling? What are the cons and pros? 

8. During the maintenance of the reuse materials, are there any issues regarding the life-

time of materials? 

9. How to ensure the durability of the materials after the building’s demolition/ disassem-

bling? 

10. What is your opinion about a material passport? What are the cons and pros of it? 

11. Have you been a part of the Public procurement where circularity addressed?  

12. How was circularity approached? What were the minimum requirements?  

13. Can renovated buildings become circular buildings (because of the way they designed)? 

14. What could be a solution for the municipality to push forward the circular economy 

within the business?  
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8.6 Interview guideline: Torben Gade – Marina City (Kolding Mu-

nicipality 

No. Questions 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and background? 

3. How would you describe current trends in the building sector? 

4. What is the role of circular economy in today’s building sector? 

5.  Have your municipality considered tools for the evaluation of Circular economy?  

- What kind of tools are you planning to use?  
 

6. What is your opinion on building as a material bank? (Where to store material? What 

if there are not enough materials for the project?) 

7. What is your opinion on the Design of disassembling? What are the cons and pros? 

8. During the maintenance of the reuse materials, are there any issues regarding the life-

time of materials? 

9. How to ensure the durability of the materials after the building’s demolition/ disassem-

bling? 

10. What is your opinion about a material passport? What are the cons and pros of it? 

11. Have you been a part of the Public procurement where circularity addressed?  

12. How was circularity approached? What were the minimum requirements?  

13. Could DGNB be used as an evaluation tool for building circularity? 

14. Can renovated buildings become circular buildings (because of the way they designed)? 

15. What could be a solution for the municipality to push forward the circular economy 

within the business?  
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8.7 Interview guideline: Veerle Labeeuw – Vlaanderen Circulair. 

No. Questions 

1. Can we record the interview for the educational purpose? 

2. Can you introduce yourself? What is your position and background? 

3. How would you describe current trends in the building sector? 

4. What is the role of circular economy in today’s building sector? 

5.  Have your municipality considered tools for the evaluation of Circular economy?  

- What kind of tools are you planning to use?  
 

6. What is your opinion on building as a material bank? (Where to store material? What 

if there are not enough materials for the project?) 

7. What is your opinion on the Design of disassembling? What are the cons and pros? 

8. During the maintenance of the reuse materials, are there any issues regarding the life-

time of materials? 

9. How to ensure the durability of the materials after the building’s demolition/ disassem-

bling? 

10. What is your opinion about a material passport? What are the cons and pros of it? 

11. Have you been a part of the Public procurement where circularity addressed?  

12. How was circularity approached? What were the minimum requirements?  

13. Could DGNB be used as an evaluation tool for building circularity? 

14. Can renovated buildings become circular buildings (because of the way they designed)? 

15. What could be a solution for the municipality to push forward the circular economy 

within the business?  

 


