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Circular economy in the construction industry: An insight into the 
difficulties and possibilities with improving the concrete recycling 
rate for housing in Sweden 
EMELIE SUNDLIN 

Sundlin, E., 2021: Circular economy in the construction industry: An insight into the difficulties and 
possibilities with improving the concrete recycling rate for housing in Sweden. Master thesis in 
Sustainable Development at Uppsala University, No. 2021/41, 40 pp, 30 ECTS/hp   

Abstract: In accordance with the Paris Agreement and the national goal of climate neutrality by 2045, 
Sweden needs to lower its greenhouse gas emissions. The second-largest source of CO2 emissions in the 
country comes from the production of cement, one of the main ingredients of concrete. With concrete 
being an ideal construction material, and Sweden needing to build more urban housing, Sweden is now in 
a position where they need to combine a high rate of housing construction with emission cuts to reach the 
climate goals. Concrete from construction and demolition waste is recyclable and can be used as an 
aggregate in new concrete and as an input in cement production. This is, however, currently not being 
done in Sweden and concrete waste is instead used for low-grade purposes such as road construction, 
landfill infrastructure, and backfilling.  

This study, therefore, aims to identify why recycled concrete is not being used to a larger extent in Swedish 
housing. An interview study has been conducted with actors along the concrete value chain to find out the 
extent to which housing projects use recycled concrete today, as well as what challenges and possibilities 
there are for increased use. The results show that recycled concrete within housing projects is currently 
only used for backfilling. Sweden does not have big enough volumes of high-quality concrete waste for it 
to be commercially viable to recycle it into recycled aggregate concrete. This recycling process is both 
costlier and more time-consuming than using conventional methods with raw materials, something Sweden 
has an abundance and easy access to. There is also a reluctance within the construction industry to use 
new and unproven methods and materials. Improved on-site sorting of waste materials, leading to higher 
quality aggregates, and construction standards adapted to the use of recycled materials, are actions to be 
taken to allow for an increased use of recycled aggregate concrete. All interviewed actors also mentioned 
the potential of recycled concrete for non-load-bearing walls in housing projects.  
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Summary: To keep global warming under 2 degrees and prevent further climate change, the world’s 
nations need to take necessary measures to lower emissions of greenhouse gases. Sweden has set a goal 
of having net-zero emission by the year 2045 and plans on being climate leaders from here on. Industry 
activities account for a third of Swedish emissions with cement production, after the iron and steel 
industry, being the second-largest source of CO2 emissions. Cement, together with water, and aggregates 
of sand and gravel, make up concrete. The most globally used material, crucial for infrastructure and 
construction of housing. A majority of Swedish municipalities are currently seeing a shortage of housing 
due to population increase and urbanization, which, in turn, is pushing for developments of new urban 
housing. Sweden now has to balance a high rate of housing construction with emission cuts to reach both 
national and international climate goals. 
 
On the other end of the spectrum, old housing is being demolished and most of the concrete waste is being 
recycled for purposes such as road construction, landfill infrastructure, and backfilling. The EU is 
currently implementing a circular economy strategy for improved waste and resource management. 
Although concrete is largely being recycled, it is used for purposes considered as low-grade use. It is 
possible for concrete to be recycled as aggregate in the mix of new concrete and also as input in cement 
production. Recycling concrete in this manner instead, could lower CO2 emissions and reduce the 
extraction of raw mineral resources. While also using concrete waste in a more efficient manner from a 
circular economy point of view. This study identifies why recycled concrete is not being used to a larger 
extent in Swedish housing. An interview study has been conducted with actors along the concrete value 
chain to find out the extent housing projects use recycled concrete today, as well as what challenges and 
possibilities there are for increased use. The results show that Swedish housing projects occasionally use 
recycled concrete for backfilling but hardly as input for new concrete, so-called recycled aggregate 
concrete. Reasons for this are that it is hard to get large enough volumes of good quality concrete waste 
for it to be reasonable to use in that manner for big housing developments. Using recycled concrete is 
more time-consuming and costs more than using the raw mineral resources Sweden has an abundance of 
and which costs less. The construction industry is generally quite conservative and there is a reluctance 
towards trying new and unproven methods and materials. But the actors agree that recycled aggregate 
concrete has potential and for housing could be used for applications such as non-load-bearing walls. 
Stricter sorting of construction and demolition waste, together with construction standards further adapted 
to the use of recycled materials, could promote an increased use of recycled concrete. 
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1. Introduction 

The introduction consists of the problem background and the problem description, presented to 
frame the relevance of this study. The aim of the study is stated, and the research questions are 
presented. Lastly, delimitations and the outline of the thesis is presented. 

1.1 Problem background  

Climate change is a growing global concern as the climatic changes the world is experiencing are 
accelerating faster than expected (UN, 2019). Many countries, including Sweden, have through 
the Paris Agreement recognized how critical it is that we reduce our greenhouse gas emissions 
and agreed to take necessary actions (UN, n.d.). The goal of the agreement is to keep global 
warming under 2.0 degrees Celsius compared to pre-industrial levels, preferably under 1.5 
degrees, to prevent irreversible and catastrophic changes to the climate (UN, 2019; European 
Commission, n.d.). To have any chance of reaching this goal there need to be large-scale emission 
cuts within the coming decades (UN, 2019). Sweden has stated that they will be leaders in the 
global work towards the Paris Agreement goal. In accordance with this, Sweden has declared a 
climate goal stating that they should be climate neutral by 2045, and to be climate negative after 
this. This climate goal is a part of Sweden’s climate policy framework which aims to provide 
businesses and society with the right prerequisites to actively be a part of the transition towards 
sustainability and, both national and global, climate goals (Miljödepartimentet, 2020; 
Naturvårdsverket, 2020 a). At the current rate, Swedish emissions are not declining fast enough 
for the goal of net-zero emissions to be reached by the year 2045 (Naturvårdsverket, 2020 a). 
 
When taking a closer look at the Swedish CO2 emissions, Swedish industries are the biggest 
emitters. They account for a little below one-third, 32%, of the Swedish total. Iron and steel 
production is the largest industrial emitter, followed by the mineral industry where emissions 
from cement production dominate. Although emission cuts have been made within the mineral 
industry since the 1990s, there is, on the contrary, a slight increase in emissions in cement 
production (Naturvårdsverket, 2020 b).  
 
Cement is the key ingredient in concrete which, after water, is the most used substance in the 
world (Noche & Elhasia, 2013). Because of its structural properties, availability, and cost, among 
others, concrete is the ideal construction material (Medina, 2014). It has, therefore, since long, 
been crucial for the development of infrastructure and housing. So much so that 80% of all 
concrete produced in Sweden in 2017 was used for construction of housing (Betonginitiativet, 
2018). Due to this, cement and concrete production, and how they are used in housing play a big 
role in these important emission cuts (IEA, 2018). Due to population increase and urbanization, 
a majority of Swedish municipalities are currently seeing a shortage of housing (Boverket, 2020) 
which in turn is putting pressure on the development of new urban housing.  
 
When an old building is later demolished the concrete waste is, mostly, recycled as ballast for 
road construction and landfill infrastructure (Naturvårdsverket, 2016). This, the government-
appointed Committee on Modern Building Regulations (Kommittén för modernare byggregler, 
2018) states, is not a resource-efficient use of building materials. The EU has recently made it a 
priority, within resource management, to upscale the circular economy within the EU to prevent 
and work against negative environmental effects and to conserve natural resources (European 
Commission, 2020). The focus on circular economy has received growing attention from 
academia and policymakers as well as companies in the last decade (Geissdoerfer et al., 2017). 
In 2018 the EU decided on revisions in the legislation on waste management as a part of 
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transferring to a circular economy. The new legislation contains goals of increasing reuse and 
recycling while reducing waste. In the EU circular economy action plan, the value chain of five 
sectors is given extra priority of which construction and demolition is one.  
 

1.2 Problem description 

Sweden is now in a position where they need to combine a high rate of housing construction with 
emission cuts to reach the climate goals (Naturvårdsverket, 2020 c; Salamone et al., 2020). 
Sustainability is a growing matter of importance in the building sector (Hagbert et al., 2013) but, 
as IEA (2018) states, even if global carbon mitigation commitments are followed by 2050, it still 
wouldn’t be enough to achieve the global climate goals. More ambitious actions need to be taken 
(IEA, 2018).  
 
It is possible to recycle concrete back into new concrete (Cementa, 2018; Svensk Betong, 2019). 
Concrete mainly consists of cement, water, and aggregates such as sand and gravel 
(Betonginitiativet, 2018; Pädam et al., 2021). If instead, concrete waste is recycled as a 
replacement for conventional aggregates and as input in cement production, it can reduce the use 
of extracted raw materials and CO2 emissions from cement production (DiMaio et al.,2012; Lotfi 
et al., 2014). This is also a more efficient way of using mineral resources as they are circled back 
and used in new constructions. Now, Svensk Betong (2019) states that recycled concrete needs 
to be made a first-hand choice and a priority for architects, entrepreneurs, and suppliers. Despite 
the statements from several actors in the industry regarding the potentials of concrete recycling, 
it is in Sweden barely being done in that manner (Sadagopan et al., 2017). A few other European 
countries have, however, come further in the development and use of concrete recycled back into 
new concrete (Sadagopan et al., 2017).   
 
The EU Waste Directive, Council Directive 2008/98/EC, has formulated a recycling objective 
stating that countries within the EU should by the year 2020 have reached a minimum of 70% 
recycling rate of construction and demolition waste (CDW). A follow-up of this goal compiled 
by the Swedish Environmental Protection Agency (Naturvårdsverket, 2020 g) showed that 
Sweden, by 2016, reached roughly 50% recycling rate and therefore falls short. However, a report 
by IVL Swedish Environmental Institute (IVL Svenska Miljöinstitutet, 2018) states that it is 
difficult to say how Sweden performs in this regard due to the country’s unreliable statistics.  
 
When it comes to the climate impacts of housing, the focus has up till recently mainly been on 
the operational phase of the buildings. Energy efficiency has received a lot of attention while the 
impacts of the processes occurring before the operational stage of a building have been 
overlooked (Kungl. Ingenjörsvetenskapsakademien (IVA), 2014). These include extraction of 
raw material, production of construction materials, and construction (Isaksson & Rosvall, 2020).  
 
The theoretical and general use of recycled concrete has been investigated in the literature, by 
for example Lotfi et al. (2014), Sadagopan et al. (2017), and Gagg (2014) but more research 
needs to be made on what the use is like in practice. The existing literature mainly addresses 
concrete recycling without being industry-specific and there is therefore little information on 
how recycled concrete is used, or could be used, within the concrete value chain in the 
construction of housing. Existing studies point towards great climate impacts from pre-
operational processes of a building, but the knowledge and insight of the industry’s actors need 
to grow (Kungl. Ingenjörsvetenskapsakademien (IVA), 2014).  
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1.3 Aim and research questions 

This project aims to investigate the use of recycled concrete within the Swedish housing industry 
and in doing so identify challenges and possibilities for increased use.  
 

● To what extent is recycled concrete material currently being used in Swedish housing 
projects?  
 

● What are the challenges and limits in increasing the processing and use of recycled 
concrete for housing projects in Sweden? 

  
● What are some potential actions to increase and enable the use of recycled concrete in 

housing projects in Sweden? 
 

1.4 Delimitations  

Environmental pressure from the need to build, and management of demolition waste are global 
issues. However, this report has focused on the construction industry of housing in Sweden due 
to Sweden’s ambitions on net-zero atmospheric emissions while remaining highly dependent on 
concrete. As well as a noticeably growing interest along the value chain to make changes towards 
becoming more sustainable.  
 
Construction and demolition waste is as a first step separated into two categories; non-hazardous 
and hazardous waste. There are no Swedish statistics on how much CDW consists of concrete or 
if the mineral waste classified as hazardous contains any concrete. Due to this uncertainty and 
because concrete for recycling should be as pure and clean as possible, this report has focused 
on non-hazardous waste. A vast minority of the waste falls under the category of hazardous waste 
and it is, therefore, more logical in this sense to focus on the larger volumes. Reuse of concrete 
has not been investigated in this report since there, in Sweden, are no statistics on this and since 
concrete is not reused in that sense.  
 

1.5 Outline  

The thesis consists of seven chapters. The introduction in chapter 1 has provided background and 
explanation of the underlying problem. Next in chapter 2, the theoretical framework is presented. 
Chapter 3 provides background information for the empirical study. Among else this includes 
sections on why we need to build more housing, the concrete value chain, and recycling of 
concrete. In chapter 4 the methods used for this thesis are explained. The results are presented 
and then discussed in relation to the existing literature in chapters 5 and 6 respectively. Finally, 
in the last chapter, conclusions are drawn.  
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2. Theoretical framework, the circular economy  

Chapter 2 explains the principles of the circular economy theory used in this report. 
 
The circular economy can be traced back to its origins in ancient times (Ellen MacArthur 
Foundation, n.d.). It is based on the general idea that our use of materials should not be linear, 
but instead, the materials should be reused and recycled. In doing so, reducing the volumes of 
raw materials extracted, the amount reaching an “end of use” state, as well as reducing the 
environmental impacts (Naturvårdsverket, 2020 e; Tudor & Dutra, 2020). As stated by Tudor & 
Dutra (2020), the aim is to use our resources responsibly to minimize the input of new virgin 
material, and in turn, dissociate economic growth from the use of natural resources. Liu et al. 
(2018) instead put it very concisely by stating that the aim of circular economy is to improve the 
environmental as well as economic performance. Geissdoerfer et al. (2017) define the circular 
economy as: 
 
“A regenerative system in which resource input and waste, emission, and energy leakage are 
minimised by slowing, closing, and narrowing material and energy loops. This can be achieved 
through long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and 
recycling.” 
 
Further, the Ellen MacArthur Foundation (2013) defines circular economy as a system that 
replaces the end-of-life way of thinking. Through purpose and intentional design of materials and 
products, the system works in regenerative ways with the core being the elimination of waste. 
The same report by the Ellen MacArthur Foundation describes four main principles in the circular 
economy system: 
 

● The principle of the inner circle, meaning that the extent a product needs to be changed 
or processed before being used again needs to be minimized. This can save capital, 
material, labor, and energy, as well as save water and emissions from the processing.  
 

● Maximizing the circling of a product or material. Both in the sense of time it stays 
within a cycle and the number of times it circulates.  

 
● Diversifying the use along a value chain. A material can be reused and recycled in many 

different ways and for varying purposes and has the potential to replace different uses 
of virgin materials.  

 
● The fourth principle is about having pure circles. Making sure that the materials stay 

uncontaminated allows them to cycle for longer and helps them maintain their quality.  
 
Although circular economy as a system involves every part of a product or materials lifecycle, 
and thereby also all steps in the value chain, a lot of emphasis is put on the design aspect, 
according to the Ellen MacArthur Foundation (2013). Designing needs to intentionally be done 
with a material’s circularity in mind. Reusing and recycling should be made easy by incorporating 
and enabling this already at the design stage by, for example, making it easy to disassemble and 
making sure that the incorporated materials are as pure as possible. This also includes looking 
over standardization of products and materials to further promote circularity.  
 
Although there seems to be a common understanding in the literature on what is meant by the 
circular economy, there is no universally agreed-upon definition (Tudor & Dutra, 2020). This 
could potentially pose a problem since there, without a clear definition, is hard to know what 
factors to measure and what counts as circularity. Criticism towards the concept points to many 
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knowledge gaps and general oversimplification. It has been criticized for being too focused on 
solutions that work in theory while disregarding social and cultural aspects (Tudor & Dutra, 
2020).  
 
In the context of the construction industry and concrete, the concept of circular economy is highly 
relevant. A significant amount of concrete from both construction and demolition is put in waste 
deposits or recycled ineffectively when there is potential for it to be integrated into new concrete 
structures (Le & Bui, 2020). Both the EU at large and Sweden is currently working on 
implementing a circular economy system to better manage waste streams and prolong the life of 
natural resources (Council Directive 2008/98/EC; Kommittén för modernare byggregler, 2018). 
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3. Empirical background  

This chapter provides background information for the empirical study which is explained in 
chapter 4. It starts with explaining why more housing needs to be built and how that relates to 
the linear consumption of natural resources. The value chain of concrete is described, and lastly, 
circular economy principles are introduced into the concrete value chain in section 3.5 which 
explains concrete recycling.  
 

3.1 More housing is needed 

In Sweden, there is a trend of urbanization that has led to a housing shortage and pressure on the 
development of new urban housing (Hagbert et al., 2013). In the last 200 years, there has been a 
shift in where and how people live in the country. 90% of the population was living in the 
countryside in the early 1800s. Now this has shifted to 87% living in urban areas. The number of 
urban areas themselves have increased from 24 to 2000 during the same period. (SCB, 2015; 
SCB, 2020).  
 
Although the urbanization rate has significantly slowed down, it is still going on and, combined 
with the population increase in the country, the cities are growing (Boverket, n.d.). To keep up 
with these factors and trends it is essential that there is suitable housing being built to 
accommodate more people (Salamone et al., 2020).  
 
Boverket (2020) (The National Board of Housing, Building and Planning) showed in their latest 
housing market survey, carried out in 2019, that 212 out of the country’s 290 municipalities have 
a shortage of housing. The housing shortage is worse in metropolitan regions and municipalities 
with larger universities. Close to every fifth Swede lives in one of the three largest metropolitan 
municipalities in Sweden; Stockholm, Gothenburg, and Malmö. All three with steady population 
growth (SCB, 2016).  
 
The far most common form of housing in cities is apartment buildings. In Stockholm it is 90% 
of all housing (SCB, 2016). In fact, according to 2019 numbers from Statistiska Centralbyrån 
(SCB) (2020) (the Central Bureau of Statistics), out of the roughly 4,7 million households in 
Sweden 49% are apartments in apartment buildings. These buildings are often built with a 
concrete frame, giving concrete a key role in housing development. The concrete material and 
the on-site construction methods create a cost-effective, high quality, fast and simple way of 
building as well as providing good sound and heat insulation (Betonginitiativet, 2018). In fact, 
as Vliet et al. (2012) state, concrete is the world’s most used material because of its availability, 
cost, and structural properties. No other material is able to replace concrete under the same terms, 
Vliet et al. further state.  
 
More than 300 billion Swedish kronor is yearly invested in constructing structures and facilities 
in Sweden. Despite this, the knowledge of the effect it has on the climate is limited. More focus 
has, however, been put on creating energy-efficient housing and gathering knowledge on the 
operational phase of the building. Meanwhile, the processes included from extracting the 
materials to the finished structure are being overlooked. Collaborative research from Sveriges 
Byggindustrier and Kungl. Ingenjörsvetenskapsakademien (IVA) (2014) (The Royal Swedish 
Academy of Engineering Sciences) is showing that both the knowledge and insight of the 
industry’s actors need to grow since studies all point towards a great climate impact from a 
building’s pre-operational processes. 
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3.2 Natural resources and linear consumption  

Humans have been dependent on natural resources throughout our history. As our societies have 
evolved and the human population has grown, so has our demand for natural resources (Vinti & 
Vaccari, 2020; Tudor & Dutra, 2020). Mineral resources are predicted to see the biggest increase 
in extraction and processing (Tudor & Dutra, 2020) as expanding urban areas requires 
construction materials such as gravel and sand (Cook et al., 2019). Our use of these resources is, 
in turn, having a negative effect on the climate, the future availability of the resources themselves 
(Vinti & Vaccari, 2020), natural land, and biodiversity (Isaksson & Rosvall, 2020). Through the 
extraction of the raw material for new buildings, natural land is converted to quarries which can 
lead to loss of biodiversity, Isaksson and Rosvall (2020) explain.  
 
When it comes to environmental pressure from housing constructions there are two main factors: 
the need for more building materials and the management of demolition waste (Xicotencatl, 
2017). In terms of circularity, these two factors are what need to be worked on as they currently 
mainly follow a linear consumption pattern. Our natural resources are extracted, processed, used, 
and finally often discarded as no more useful (Xicotencatl, 2017) or, according to the waste 
hierarchy, recycled for low-utility purposes (Sadagopan et al., 2017). This linear model is not 
sustainable as it is currently on the path leading to future resource limitations, as stated by Tudor 
& Dutra (2020). This linear approach, Berndtsson (2015) describes, is based on a presumption 
that there is an abundance of resources for us to use. This has led to wasteful management of 
resources and a great generation of waste. It is because of this that it is becoming increasingly 
important to minimize further extraction of raw material and continue looking into closed 
material cycles (Tudor & Dutra, 2020).  

3.3 Concrete and the value chain  

According to 2018 numbers from Boverket (2021 a), 21% of the domestic greenhouse gas 
emissions in Sweden came from the construction and real estate sector, the construction sector 
alone standing for roughly half. To reduce emissions, necessary improvement measures can be 
carried out throughout the entirety of the construction industry and along the value chain (Di 
Filippo et al. 2019). The value chain for a building can be described as extraction of raw material, 
production of construction materials, construction, use of the building, demolition, and finally 
waste or recycling (Isaksson & Rosvall, 2020). Below, the value chain is described further.  
 

3.3.1 Cement production and its emissions  

The majority of the cement used in Sweden is produced in Slite, Gotland, by the single cement 
producing company in the country: Cementa (Cementa, n.d. a). Together with Cementa’s other 
facility in Skövde, they annually produce roughly 2.8 million tons of cement. 75% of which 
comes from the Slite facility (Cementa, n.d. b), in what Cementa themselves describe as one of 
Europe’s most modern and environmentally adapted factories (Cementa, n.d. a). Cement 
manufacturing is an around-the-clock, all year around production that only stops for maintenance 
(Cementa, n.d. c). The main ingredient in cement is limestone. The raw material is extracted from 
quarries through blasting and then transported to the nearby facilities. The material then goes 
through crushing and grinding, making it into a powder that then gets fed into a kiln system of 
heating and cooling. The powdered material is preheated and pre-calcined. This is where most of 
the carbon dioxide is separated and removed from the material. After this it gets fed into a long 
rotating kiln where lime together with clay and sand containing iron oxide, silica, and alumina, 
is heated to 1450°C to form clinker. The clinker is then cooled quickly after. In the next step, the 
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clinker is grinded together with a small part gypsum and other materials such as limestone, blast-
furnace slag or fly ash, into what we know as cement (Jönsson & Ekman, 2020; Di Filippo et al., 
2019; Cementa, n.d. c).   

3.3.1.1 Emissions from the cement production  

When looking into the CO2 emissions from the concrete value chain, the greatest source is by far 
the production method of cement, as pointed out by many studies (Di Filippo et al. 2019). 
Numbers from 2017 shows that the total emissions of CO2 equivalents from cement production 
in Sweden were 2.2 million tons (Kungl. Ingenjörsvetenskapsakademien, 2019; Cementa, n.d. e). 
In 2019 the emissions went down to 2.0 million tons, likely due to a reduction in production 
during the same period (Cementa, n.d. e). These emissions can be separated into two categories; 
the emissions from heating the kiln, and the emissions from the chemical reaction. Cement 
production is very energy-demanding due to the constant heating of the kiln to stay at 1450°C. 
Worldwide coal is the most frequently used fuel for this purpose (Di Filippo et al. 2019). In a 
2018 roadmap for climate-neutral concrete constructions, developed together with Fossilfritt 
Sverige, Cementa is explaining how they are currently working on phasing out fossil fuels and 
the use of coal in their factories. The factories are to a greater part run on sorted waste-based 
fuels (Cementa, 2018) such as oil, solvents, tires, paper, and plastics. These products and 
materials, for technical or economic reasons, cannot be recycled and are instead used for energy 
recovery (Cementa, n.d. d). By replacing parts of the fossil fuels with these waste materials, 
Cementa claims their emissions from the Slite factory are being cut with 150 000 tons per year 
(Cementa, n.d. d). According to 2017 numbers, roughly 50% of their fuels were waste-based and 
20% were bio-based fuels (Cementa, 2018).  
 
The emissions from the chemical reaction taking place in the kiln when making clinker, are harder 
to cut. As limestone is the main ingredient in cement and CO2 is a by-product in the calcination 
of the limestone, the release of CO2 is inevitable (Di Filippo et al. 2019). The reaction can be 
described as follows:  
 
limestone (CaCO3) + heat → calcium oxide (CaO) + CO2.  
 
This calcination process alone, Di Filippo et al. explains, stands for the greatest release of 
emissions regarding the lifecycle of both cement and concrete. Around 60% of emissions from 
cement production come from this reaction meanwhile the remaining 40% comes from the fuel 
heating the kiln (Cementa, n.d.e).  
 
A factor the cement and concrete industry emphasizes is that the finished concrete product itself, 
during the extent of its lifetime, absorbs CO2 from the atmosphere. On the exposed concrete 
surfaces, a chemical reaction called carbonation happens through CO2 entering the pores in the 
material (Di Filippo et al. 2019; Cementa, n.d. f). Exactly how much CO2 gets absorbed through 
the lifetime of the product depends on several different factors. Di Filippo et al. states that this 
number globally averages at 16% of the emissions from the production of the concrete, with an 
additional 1-2% from demolition and disposal or reuse. An IVL report (Strippe et al., 2018) 
concludes that this number, demolition and disposal or reuse included, could be up to an average 
of 23%.   
 
Second to water, cement is the most used substance in the world (Noche & Elhasia, 2013), which 
helps put these emissions in perspective. Cementa is currently working towards a vision of zero 
carbon dioxide emissions during the life cycle of concrete products. This work covers a couple 
of focus areas; improved energy efficiency, phasing out fossil fuels, development of new cement 
types, increased carbon dioxide uptake in existing structures, electrification of the production, as 
well as Carbon Capture and Storage (CCS) and Carbon Capture and Utilization (CCU) (Cementa, 
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2018).  
 

3.3.1.2 Supplementary cementitious materials 

In order to lower the CO2 emissions in cement production, parts of the clinker can be replaced 
with supplementary cementitious material (SCM) (Di Filippo et al. 2019). These materials, just 
like clinker, work as binding agents and can be sourced as residual products from other industries, 
and thereby not generate any additional emissions. Common examples are fly ash, mostly 
generated in coal power plants, and blast-furnace slag. However, these SCMs can only replace 
clinker to certain degrees before they start compromising qualities such as durability and strength 
of the final concrete products. Additionally, the availability of these SCMs is a growing issue. 
Incorporating SCMs as a strategy is highly dependent on a steady access and flow of these 
materials, often from industries with high emissions themselves. As nations and industries are 
phasing out fossil fuels and decarbonizing, the by-products will be less accessible. To complicate 
the matter further, these materials often have to be transported long distances and their popularity 
has made them costlier (Di Filippo et al. 2019; Salamone et al., 2020). According to the roadmap 
by Cementa (2018), the ambition in the Swedish cement industry is to increase the use of SCMs 
but emphasize that accessibility is the main issue.  
 

3.3.1.3 CCS and CCU 

As energy efficiency and alternative fuels are not enough, and as there is only so much that can 
be done to lower the emissions from the clinker production, other methods need to be 
investigated. One potential method is to capture the CO2 emissions before they are released into 
the atmosphere to then put them in underground storage, CCS, or finding ways of utilizing it, 
CCU, (Cementa, 2018; Di Filippo et al. 2019). There are several industrial utilization possibilities 
for the captured CO2, although few are currently commercially viable leaving the market 
relatively non-existent (Di Filippo et al. 2019). Cementa is currently working on a project with 
their Norwegian sister company Norcem to secure the storage of the CO2 from the Swedish 
factories (Cementa, 2018), and potentially other European countries. The emissions would then, 
put simply, be transferred in liquid form by ship to Norway where they would be pumped down 
three kilometers, to be geologically stored under the North Sea (Cementa, n.d. g).  
 
These are solutions that the cement industry believes have a lot of potentials, as presented in the 
roadmap by Cementa (2018). The roadmap also explains that although the technology for carbon 
capture exists it is not commercially justified or available on a large scale in Sweden right now. 
It further states that major investments are needed in order to make this happen and there is 
currently not enough reassurance for investments this great.  
 

3.3.2 Concrete production and use in housing 

Concrete is the construction material most widely used and is crucial for the development of new 
housing. So much so that 80% of all concrete produced in Sweden the year 2017 was used for 
construction of housing. Concrete contains several properties that make the ideal material to build 
with. The buildings will stand for over 100 years, require little to no maintenance, has the ability 
to hold heat and cold, ensures good sound insulation, and is fireproof (Betonginitiativet, 2018).  
 
Concrete mainly consists, 80%, of different size aggregates; sand and gravel. This is mixed 
together with the cement clinker, 14%, water, 6%, and additives to form the concrete mix that 
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then gets poured and left to harden till solid (Betonginitiativet, 2018; Pädam et al., 2021). The 
concrete turns solid through the chemical reaction that takes place when the cement is mixed with 
the water. Sand and gravel mainly work as inert fillers (Vliet et al., 2012; Ingham, 2013). The 
exact recipes are altered and vary depending on the area of use (Jönsson & Ekman, 2020). The 
concrete does, however, need to fulfill set standards to ensure quality, bearing capacity, and 
overall safety (Svensk Betong, n.d. a). As of 2004 Sweden follows the European standard EN 
206 but with Swedish adaptations and additional requirements (Svensk Betong, n.d. a; Swedish 
Standard Institute (SIS), 2015). 
 
Looking at the emissions from concrete production, Life Cycle Analysis’ (LCAs) have shown 
that the great majority, 90%, is traced to the processes of cement production. The remaining 
emissions mainly come from the transportation of the material, the production processes 
themselves, and the extraction and processing of the aggregates (Betonginitiativet, 2018). 
Although the far majority of CO2 emissions are sourced at cement production, measures to lower 
the emissions associated with concrete can be made throughout the value chain (Svensk Betong, 
2019). Di Filippo et al. (2019) write, as an example, that improving binding efficiency in concrete 
can result in the same material strength but with less cement needed in the mix.  
 
Concrete is used largely due to its high compressive strength. Concrete has, however, a 
significantly lower tensile strength. To avoid cracks in concrete constructions, reinforcement bars 
are cast into the concrete which makes the constructions handle tensile stresses a lot better. These 
reinforcement bars are made of steel, the production of which is highly energy demanding 
(Johansson & Walett, 2014). In Sweden the iron and steel industry is the largest source of 
industrial emissions. This further increases the total CO2 emissions from constructing a building 
(Naturvårdsverket, 2020 b).  
 

3.3.3 Demolition, waste, and sorting  

All human activities, the construction industry in particular, generates waste. Through the 
different steps in the value chain; extraction of raw material, processing, manufacturing, 
construction, and even through waste disposal processes themselves, waste is generated 
(Naturvårdsverket, 2018). Construction and demolition waste, of which most is end-of-life 
concrete, are one of the world’s largest waste streams (Ekholm et al., 2020). This is also true 
when looking at Sweden as the construction sector is the second greatest waste producer, after 
the mining sector. For the sake of material consumption, the environment, and human health, it 
is both desirable and important that we work on decreasing and preventing waste generation 
(Naturvårdsverket, 2018).  
 
The government-appointed Committee on Modern Building Regulations (Kommittén för 
modernare byggregler, 2018) clearly states in a 2018 report that the building materials are not 
used in a resource-efficient manner, neither in the EU nor in Sweden. When looking at the waste 
generated, the mining sector excluded, one-third of all the country’s waste, and one-fourth of all 
hazardous waste is generated by the construction industry (Kommittén för modernare byggregler, 
2018). Every other year the Swedish Environmental Protection Agency compiles a report on 
generated waste in Sweden (Naturvårdsverket, 2020 d). The latest report presenting statistics 
from 2018, shows that Sweden generated 35.2 million tons (mining waste excluded), out of which 
12.4 million tons came from the construction industry. When comparing these numbers to the 
previous report the Swedish Environmental Protection Agency published, with statistics covering 
2016, generated waste has increased from 31.9 million tons. The same goes for the construction 
industry where numbers have gone from 9.8 million tons in 2016 to 12.4 million tons in 2018 
(Naturvårdsverket, 2020 d).  
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Depending on the type of material, its properties, and eventual contaminants, the waste is 
disposed of differently (Naturvårdsverket, 2018). As the Swedish Environmental Protection 
Agency emphasizes in the reports (2018; 2020 b), waste should to the largest possible degree be 
looked at as new resources rather than the materials seeing the end of their life. Since waste can 
be managed in many ways, a priority order known as the waste hierarchy, often visualized as a 
staircase as seen in Fig. 1, is implemented into the Swedish Environmental Code and is the main 
policy for waste prevention and management. Described in the hierarchy are the different levels 
of waste management to go through before final disposal becomes an option. As described in the 
EU Waste Directive, Council Directive 2008/98/EC, the priority order of the hierarchy is as 
follows:  
 

1. Prevention of waste  
2. Preparing for reuse  
3. Material recycling  
4. Other recycling, for example; energy recovery 
5. Disposal 

 
The first step is preventing waste from even being generated. The waste that still arises is to be 
treated and used as resources as far up the hierarchy as possible (Naturvårdsverket, 2018).  
 
 

 
Fig.1. The different levels of the waste hierarchy are visualized as steps in the waste staircase.  
 
In the construction industry, depending on the construction project and the stages, varying 
volumes of waste are generated. In terms of concrete, relatively little waste is generated when 
constructing a new building since this waste mostly consists of excess material, installation spills. 
Demolition waste, in comparison, naturally generates significantly larger volumes where, for 
example, entire buildings are demolished (Naturvårdsverket, 2020 f). The volumes for 
construction and demolition waste (CDW) are, however, not separated in the official Swedish 
waste statistics. There are also no specific statistics for how much of the CDW consists of 
concrete. Concrete waste is instead registered as mineral and mixed construction and demolition 
waste (from now on referred to as mineral and mixed CDW), which also includes brick, glass, 
clinker, tiles, asphalt, as well as mixed CDW (Naturvårdsverket, 2020 f). Out of the 12.4 million 
tons of waste the construction industry generated in 2018, mineral and mixed CDW accounted 
for 2.38 million tons. The remaining CDW waste mainly consisted of soil, 8.24 million tons, and 
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wood, 637 000 tons.  
 
Taking a closer look at the 2018 treatment of the mineral and mixed CDW shows that most of 
the material was treated through the waste hierarchy levels of material recycling and other 
recycling (Naturvårdsverket, 2020 b). It is disclosed by the Swedish Environmental Protection 
Agency that Sweden does not have any statistics on how much CDW that is prepared for reuse, 
thus any such information is not included in the Swedish waste statistics (Naturvårdsverket, 
2015).  
 
Material recycling includes several treatment methods, out of which mineral and mixed CDW is 
treated through conventional material recycling. Meaning that a material is recycled back into 
the same material. In 2018 151 000 tons of mineral and mixed CDW was recycled this way. Other 
recycling also includes several treatment methods, through which mineral and mixed CDW is 
treated mainly as construction material, 701 000 tons; and backfilling, 239 000 tons 
(Naturvårdsverket, 2020 b). These two treatment categories are, as disclosed in the waste 
statistics reports, difficult to distinguish between and can therefore be looked at in relation to 
each other. However, construction material in this sense means that the waste is being used as a 
functional material on landfills as a waterproofing layer and as covering material. But it is also 
used as material in other constructions, for example, the construction of roads (Naturvårdsverket, 
2016). Through backfilling, excavated areas, or areas being leveled out, are being filled with this 
waste (Naturvårdsverket, 2020 b). Lastly, a smaller volume, 75 000 tons, of mineral and mixed 
CDW was in 2018 put in landfill for permanent storage.  
 

3.4 Swedish Laws, goals, and guidelines 

Combining a high construction rate while working towards ambitious climate goals is a challenge 
(Naturvårdsverket, 2020 c). Poor waste management can be harmful to both the environment and 
human health. To prevent any such problems and to improve current practices, there are laws to 
guide and regulate, national and global goals to work towards, and guidelines with improvements 
from the industry itself. In this section some of the most, for the subject, relevant ones are 
presented.  
 

3.4.1 New waste legislation 

As can be seen through the official Swedish waste statistics reports released every other year, 
waste recycling is increasing (Naturvårdsverket, 2018; Naturvårdsverket, 2020 b). But so is the 
amount of waste generated annually. The Swedish waste legislation is largely formed by common 
legislation for all EU countries (Naturvårdsverket, 2020 e). The EU waste legislation was recently 
revised with the aim of reducing waste, increasing reuse and recycling, and improving 
management. All a part of the greater goal of working towards a circular economy and keeping 
resources in a loop rather than reaching end disposal. As a part of this revision, new regulations 
for CDW were implemented and put into force on the first of August 2020. According to the new 
regulations, producers of CDW must carry out a stricter sorting of the waste materials on-site, as 
well as keeping them separate from each other. Producers of CDW are also required to handle 
the waste material in a way that promotes recycling it and brings it higher up the waste hierarchy 
(Naturvårdsverket, 2020 e; Avfallsförordningen 2020:614). For a construction or demolition 
project, a control plan is developed to state the measures that are to be taken in order to fulfill 
the Planning and Building Act requirements (Boverket, 2020). By the first of August 2020 this 
plan is also required to include the type of waste generated, which materials can be recycled, and 
how these are to be treated (Naturvårdsverket, 2020 g).  
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For a long time, there were no requirements for facilities conducting waste and recycling 
activities to report specifics of the CDW they handle. This has resulted in poor and unreliable 
waste statistics (Naturvårdsverket, 2015). Because of this, increased reporting requirements were 
implemented in 2016 for the facilities to report the quantities of waste received and how that 
waste is to be treated (Naturvårdsverket, 2020 g).  
 

3.4.2 The Global Goals and Sweden’s commitment 

As previously mentioned, Sweden, as a part of the Paris Agreement, is working towards the global 
warming target of limiting global temperatures to 1.5 degrees Celsius compared to pre-industrial 
levels (European Commission, n.d.). The construction sector’s efforts for meeting the global 
warming target of keeping under 1.5°C are currently inadequate (Next Climate Institute et al. 
2016). Sweden has also committed to other international goals. In 2015 the member states of the 
UN, Sweden included, committed to the 17 global Sustainable Development Goals, as a part of 
Agenda 2030 (Naturvårdsverket, 2020 g). Especially relevant for construction, CDW, and 
prevention of waste is goal number 11 Sustainable Cities and Communities, 12 Responsible 
Consumption and Production, and 13 Climate Action (The Global Goals, n.d.). The goals also 
contain several target areas, out of which the following relate to the subject: 

- 11.6 Reduce the environmental impact of cities  
- 11.B Implement policies for inclusion, resource efficiency, and disaster risk reduction 
- 12.2 Sustainable management and use of natural resources.  
- 12.4 Responsible management of chemicals and waste.  
- 12.6 Encourage companies to adopt sustainable practices and sustainability reporting.  
- 13.2 Integrate climate change measures into policies and planning. 

 
The Global Goals are also reflected in the Swedish environmental goals, an adaptation of the 
global goals framing the national level (Naturvårdsverket, 2020 g) especially through the goals 
Good built environment, and Non-toxic environment. Further, as a part of Sweden's climate policy 
framework, Sweden set the goal of having net-zero greenhouse gas emissions released to the 
atmosphere by the year 2045 (Naturvårdsverket, 2020 h).  
 

3.4.3 Goals set by the construction industry 

The construction industry has set goals and standards of its own, both the industry as a whole but 
also individual companies themselves. An example is Cementa which is working towards its 
vision of zero carbon dioxide emissions throughout the life cycle of concrete products 2030. 
Reaching this goal is largely dependent on large-scale CCS and CCU technology (Cementa, n.d. 
e). In relation to the Swedish goal of net zero emissions by 2045, major actors in the concrete 
industry together developed a roadmap in which they present industry goals and targets. Climate-
neutral concrete should be on the market by 2030, and by 2045 all concrete in Sweden should be 
climate neutral (Betonginitiativet, 2018). Behind the development of the roadmap are 
Betonginitiativet, an industry platform for construction and real-estate companies, manufacturers 
of cement and concrete, researchers, and agencies (Betonginitiativet, n.d.).  
 

3.5 Concrete recycling   

The use of building materials is not resource-efficient, neither in Sweden nor in the EU at large, 
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states the Swedish Committee for Modern Building Regulations (Kommittén för modernare 
byggregler, 2018). A way to change this, they continue, is to extend the life of the material by 
producing and using materials that can be recycled. This is emphasized by a multitude of both 
national and international actors, agencies, and other authorities, as playing a crucial role in 
achieving a circular economy (Waste Framework Directive, Council Directive 2008/98/EC; 
Cementa, 2018; Kommittén för modernare byggregler, 2018; Naturvårdsverket, 2020 g). When 
the material reaches the end of its lifecycle it gains new value by being recycled into something 
new while limiting waste and saves raw virgin material (DiMaio et al. 2012; Kommittén för 
modernare byggregler, 2018).   
 
The Swedish waste ordinance does not include any waste-specific recycling definition but states 
that handling that constitutes as recycling of inorganic waste is preparation for reuse, material 
recycling, backfilling, and washing of soil masses (Avfallsförordningen 2020:614). Most relevant 
for concrete waste in this sense is material recycling; meaning that the material is recycled back 
into the same material, and backfilling; meaning that an area is being leveled out or excavated 
areas being filled in (Naturvårdsverket, 2020 b). Avfall Sverige, the municipalities' industry 
organization within waste management, adds to what is being presented in the waste ordinance 
by stating that recycling also includes waste material that is used as a replacement for other 
materials (Avfall Sverige, 2021).  
 
Reuse is, by Avfall Sverige (2021), defined as a product or component, not classified as waste, 
which gets used again for the same purpose. Concrete from housing constructions and demolition 
is classified as waste (Naturvårdsverket, 2020 b) and reuse has therefore not been included in the 
definition of concrete recycling for this report.  
 
As stated by Cementa (2018) in the roadmap they developed, concrete is fully recyclable into 
different construction solutions but needs recycling methods of higher quality to keep it from 
ending up at landfills. Due to inadequate waste statistics, there is no official information on how 
big a part of the mineral and mixed CDW that is concrete. There are, however, actors in the 
industry as well as actors such as IVL Swedish Environmental Institute, presenting that the great 
majority is used as construction material and backfilling in the construction of roads and landfill 
infrastructure, (Cementa, 2018; IVL Svenska Miljöinstitutet, 2018). This is backed up by 
Sadagopan et al. (2017) who also explain that this means Swedish CDW generally is being 
recycled for purposes of low-utility. That is, towards the bottom of the waste hierarchy when, 
ideally, waste is to be managed as far up the hierarchy as possible according to the EU Waste 
Framework Directive, Council Directive 2008/98/EC.  
 

3.5.1 Recycled Aggregate Concrete 

When concrete is crushed to smaller fractions and recycled as construction material, road 
construction being one example as mentioned above, the material is called Recycled Concrete 
Aggregates (RCA) (Sadagopan et al., 2017). The biggest potential for concrete waste to climb 
the waste hierarchy, at the time, is to use RCA as aggregate in the making of new concrete. 
Concrete made with RCA is in turn called Recycled Aggregate Concrete (RAC), and also includes 
concrete made from RCA mixed with other types of aggregates. This recycling method is however 
barely being used in Sweden (Sadagopan et al., 2017). In the Netherlands, roughly 95% of all 
CDW is recycled, largely due to a national landfill ban. The material is, however, mainly used 
for low-grade usage such as for the construction of roads (Xicotencatl, 2017). In a few European 
countries, Spain and Germany being two examples, RAC is already being used in housing 
constructions, although on a very small scale (Sadagopan et al., 2017).  
 



 

 

15 

In order to use material from CDW, it is important that there are no contaminants and other 
materials mixed in. The concrete should preferably be as clean and sorted as possible but creating 
pure flows is hard when demolishing entire buildings. Another difficulty is the adhered cement 
mortar (Le & Bui, 2020), used as seals and “glue” to hold the concrete blocks together (Allen & 
Iano, 2013), as the mortar has a higher porosity than the concrete. If the RCA contains too much 
adhered mortar, contaminants, and other material fractions, it can lead to serious quality 
implications for the RAC (Sadagopan et al., 2017; Le & Bui, 2020). Recycling concrete for the 
purpose of road construction and landfill infrastructure does not require the concrete to be as 
pure and the mix of other mineral waste fractions can be allowed up to 50%, explains Ekholm et 
al. (2020). 
 
In an article from 2020, Le and Bui (2020) present an overview of scientific investigations on 
several aspects of RAC, such as mechanical and structural properties, and durability. They 
conclude that RAC holds a lot of potentials and, under certain conditions, shares the properties 
of the currently used regular concrete types. The concrete to be recycled, and in turn the RCA, 
needs to fall under acceptable quality levels, which will depend on the purpose and final use. 
Another important factor is the substitution ratio of aggregates in the concrete. Regarding the 
coarse aggregates, there can be as much as a complete substitution of raw material to RCA. For 
finer aggregates the substitution ratio can be up to 50%. Nonetheless, a ratio of 30% is preferable 
in order to meet the criteria of many final products. This is due to the lower quality the fine 
recycled aggregates have compared to natural sand, Le and Bui (2020) explain. Recycling 
concrete back into the construction sector is an important solution to significantly lower the 
generated waste (Ekholm et al., 2020). Although RAC is not being used for larger constructions 
and housing in Sweden, Cementa (2018) acknowledges in their roadmap towards a fossil-free 
Sweden that there are technical prerequisites for concrete to be recycled into new concrete.  
 

3.5.2 Concrete to Cement and Aggregate  

In 2011 a project by the name Concrete to Cement and Aggregate (C2CA) started. The EU-funded 
project is developing a new technique for recycling end-of-life concrete into aggregate to be used 
when making new concrete, as well as cement paste concentrate that after processing can be used 
as an input for new cement, as explained by DiMaio et al. (2012) and Lotfi et al. (2014). The 
process starts by crushing and sorting the concrete according to size through sensor-based sorting. 
This is done in a moist state to avoid dust or sludge. A small-diameter grinding mill is used to 
liberate the cement paste before Advanced Dry Recovery (ADR) is applied. ADR is a relatively 
new, cost-effective classification technology to remove light contaminants and through kinetic 
energy sort the material into coarse aggregate and a finer product also containing the cement 
paste and small contaminants like plastic and wood. This finer fraction is then taken to be 
processed off-site to cement input (DiMaio et al., 2012; Lotfi et al., 2014).  
 
One of the goals for the project, Lotfi et al. (2014) continues, is enabling this recycling process 
to be performed on-site. Through the methods and technologies in the C2CA project, the end-of-
life concrete is turned into reusable products low in contaminants that go through sensor-based 
quality control and assurance without the material having to leave the construction site. In doing 
this, heavy transportation of the material is avoided, and the recycling process becomes quicker 
as there is no need for laboratory analysis or storage in-between processes. The most significant 
benefits of this method are the reduced use and extraction of raw material, along with reduced 
CO2 emissions from the cement paste becoming an input in the cement production. 
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4. Methods 

In this chapter, the methods used for this study, and how the study was performed, are presented. 
The method is defined by Buckley et al. as the “strategy or architectural design by which the 
researcher maps out an approach to problem-finding or problem-solving.” (Buckley et al., 1976). 
Further, the data collection, analysis method, validity and limitations are presented.  
 

4.1 Research design  

Climate impacts from the construction phase of a building have been relatively neglected up till 
recently (Kungl. Ingenjörsvetenskapsakademien (IVA), 2014). The same can be said about the 
use of recycled materials. As the existing literature has focused mainly on the quality and 
properties of recycled concrete, this report has investigated the uses of recycled concrete in 
practice throughout the value chain. In order to do so, a qualitative research method has been 
used. A qualitative research design is, according to Jamshed (2014), suitable when “the researcher 
or the investigator either investigates new field of study or intends to ascertain and theorize prominent 
issues.” But it is also suitable when deeper knowledge is sought after about a subject (Robson & 
McCartan, 2016). To achieve this deeper knowledge, interviews have been conducted with actors within 
the construction industry to get their perspective and to understand the problem from their point of view.  
 
This report has therefore intentionally chosen to focus on challenges and actions in practice rather than 
investigating the performance and chemical properties of the recycled material.  
 

4.2 Semi-structured interviews 

Three semi-structured interviews have been conducted. This was done for two main reasons; 1) 
to gain a better understanding and form deeper knowledge and insights of the subject (Robson & 
McCartan, 2016), 2) to obtain information directly from industry actors as they might be able to 
contribute and add important points that literature does not cover. For semi-structured interviews, 
the interviewer typically has a set of beforehand chosen questions, but these are not restricted to 
a specific order. The interviewer will come up with additional questions as responses to the 
answers received. This way the interview is held within a frame but is allowed flexibility 
(Bryman, 2015). The interviews were chosen to be semi-structured to not restrict the respondents' 
answers, as a structured interview might have. Also, because the interview questions could not 
be the same for all interviewed actors, seeing as they all come from different areas along the 
concrete value chain. By doing them in a semi-structured manner, some questions were retained 
while others were based on the respondents' answers (Jamshed, 2014).    

4.3 Choice of interview participants  

To answer the research questions and to get as well-informed answers as possible, the interview 
participants were actively selected for being at the forefront of sustainability within the 
construction industry and are known for being progressive. As there would not be time for 
conducting a larger number of interviews, the choice was made to interview one actor from the 
different steps along the value chain and to have their answers representing the current best 
practices in Sweden. These were one project developer, one turnkey contractor, one person 
working with concrete recycling, and one concrete producer. Interviews were held with three 
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people as one of the interview respondents both produces concrete and works on developing 
recycling. The interview respondents were:  
 

● Karolina Brick, environmental manager at Riksbyggen  
 

● Ove Sundlin, former site manager at Peab and former project manager at EHB  
 

● Magnus Lindby, CEO of Miljö i Roma and Roma Grus AB 
 
It should be mentioned that Riksbyggen; who develops and manages housing, and Peab; a 
housing contractor, are big companies operating all over Sweden. EHB is a company local to 
Enköping, and Miljö i Roma and Roma Grus AB are operating on Gotland. When only 
interviewing a small number of actors one needs to be aware that this might come to 
compromise the width of the answers and that these answers might not show the whole picture. 
These answers can give an insight into what the case is like in Sweden but too few people have 
been interviewed for the answers to count as being representative for the construction industry 
in Sweden.  
 

4.4 Data collection 

All interviews were conducted separately. Two of the interviews were conducted over Zoom and 
one over the phone. This was a precaution taken due to the ongoing pandemic. Each of the 
interviews was between 30 minutes and one hour long. If only written notes are taken during 
interviews there is a risk of some information not getting written down as well as a risk of the 
interviewer not being as present and listening as actively as necessary to catch all details 
(Jamshed, 2014). All interviews for this report were therefore recorded and later transcribed.  
 
Gathering information from other sources, existing literature, documents, and reports, is both 
necessary and relevant when conducting a study (Yin, 2013). This can provide a wider range of 
information as well as back up collected primary data. Data from secondary sources has also 
been largely used to provide background and context for the report and the circular economy 
theory. Secondary data has been gathered from peer-reviewed reports, electronic documents, 
EU documents, governmental reports, and web pages of industry actors. The databases most 
used for the search of literature were Uppsala University Library, Science Direct, 
ResearchGate, and ProQuest.  
 
Using certain sources, such as web pages of industry actors, are good for finding out 
information about a specific actor, their work, and statistics. However, one should use this 
information carefully and keep in mind that it is subjective and biased. Other sources should 
therefore be used to support such information.  
 

4.5 Data analysis 

The data were analyzed through a thematic analysis method. By conducting a thematic analysis, 
you go through the data, in the case of this report the transcripts of the conducted interviews, and 
identify themes and patterns (Braun & Clarke, 2006). The first step was to read and get familiar 
with the data that was to be analyzed. Next themes were identified among the answers and coded 
through color-coding to easily overview the themes in the transcript documents. The color-coded 
answers were later given a category and got sorted accordingly. This is displayed in Table 2 in 
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chapter 5.  
 

4.6 Ethical considerations 

All interview respondents were informed beforehand of the purpose of the study and how the 
interview with them would be used. The interviews were all recorded which the respondents were 
informed of and had beforehand given their consent to. The respondents have consented to their 
names being displayed in the report but also had the possibility to change their minds and have 
their information removed from the report. Both before and after the interviews the respondents 
were given the opportunity to ask questions, share any eventual thoughts, or speak up if anything 
seemed unclear.  

4.7 Validity and reliability 

It is essential that the quality and credibility of a qualitative study are ensured. The validity and 
reliability should therefore be evaluated. Validity in this sense refers to how well the methods 
have been applied and the correlation between the collected data and the theory used (Noble & 
Smith, 2015; Bryman, 2015). Reliability here refers to the analytical procedures used, and their 
consistency used accordingly (Noble & Smith, 2015). There are several techniques to do this, 
how this is applied in this report is presented in Table 1. 
 
 
Table 1. Validity and reliability techniques and how they have been applied in this report. Based on Riege 
(2003) with the last column being adaptions made by the author of this report.   

 
Case study design test  

 
Examples of techniques  

 
Applied in this report  

 
 
 

Construct validity 

Using multiple sources of 
evidence 
 
 
 
Review of evidence from a 
third party 
 

Primary data from interviews 
are supported by secondary 
data from literature, reports, 
and web pages. 
 
Reviewing of report by 
supervisor and subject 
reviewer.  

 
 
 
Internal validity 

Explanation-building  
 
 
Ensure coherence between 
findings and concepts  

Tables and figures were used 
to further provide explanation. 
 
The same theoretical 
framework has been used for 
collection of both primary and 
secondary data  

 
 
External validity 

 
Compare result with literature 

 
The results have been 
compared and put in relation to 
literature and other secondary 
data. 
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Reliability 

Present and explain theories 
and ideas 
 
 
Record observations   
 
 
 
Peer-reviewing 
 
 
 

Theoretical background and 
framework are presented in 
chapter 2.  
 
Interviews were recorded and 
transcribed  
 
 
Feedback and reviewing from 
supervisor, subject reviewer, 
and student peers 

 
 

4.8 Limitations  

Visits to both construction sites and a recycling facility were planned but due to the ongoing 
pandemic, these visits did not happen. Visiting these locations and seeing the operations would 
have further supported the interview answers and might have provided new insights and further 
empirical data. Due to difficulties with getting in contact with potential respondents and finding 
time for the interviews in the interviewees’ schedules, there were not time in the project for more 
than the three interviews in this report. Two of the actors interviewed, Riksbyggen and Peab, are 
big companies with nationwide operations. This is good because their answers are not specific to 
any region in Sweden. However, smaller companies might face different challenges or not have the 
same possibilities as the larger companies interviewed and there is therefore a risk that these are not 
presented here. This report can therefore not be labeled as representative for the industry at large but 
does give a good insight.  
 
The interviews were conducted online in order to avoid personal meetings and travels with public 
transportation. This was to comply with the regulations and guidelines of the Public Health 
Agency of Sweden to prevent the spreading of Covid-19. However, conducting interviews online 
rather than in person can cause a technological barrier in the conversation. Smaller technical 
problems and poor audio at times caused a distraction from the conversations. Another factor is 
background distractions since both the interviewer and some of the respondents were working 
from home. Doing online interviews also makes it harder to have eye contact and to read the 
respondents’ body language.   
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5. Results and analysis  

The following chapter will present the findings from the semi-structured interviews conducted 
with actors along the concrete value chain. As stated under methods, three people were 
interviewed: environmental manager at Riksbyggen, Karolina Brick; former site manager at 
Peab and former project manager at EHB, Ove Sundlin; and CEO of Miljö i Roma and Roma 
Grus AB, Magnus Lindby. Interview answers from Brick and Sundlin represent the project 
developers in the construction industry, answers from Sundlin also represent the contractors. 
Lindby’s answers represent the concrete recyclers and producers. Their answers will be 
presented through three main themes: the current situation, difficulties with concrete recycling, 
and actions to increase concrete recycling; to answer the research questions. This is displayed 
in Table 2.  
 

5.1 Industry actors 

The three industry actors interviewed are one project developer, one contractor and one concrete 
producer who also works with recycling. The roles of these actors are here further described. 
Below, figure 2 shows where in the concrete value chain these actors are involved.  
 
It is the project developer that owns the land and comes up with the construction project, in this 
case, the building to be built. They are the ones ordering the construction and hiring the 
contractor, and when doing so, comes with the environmental requirements for the contractor to 
build according to. The project developer interviewed in this report is Riksbyggen. Named 
Sweden’s most sustainable company in the real estate industry for the second year in a row, as 
well as having won the Environmental Building of the Year in the Sweden Green Building 
Awards 2019. They are also one of the country's largest property managers. Riksbyggen, 
therefore, serves as sustainability leaders in the industry.  
 
There are different types of deals that can be made between the developer and contractors which 
will include varying extents of responsibilities. But when it comes to a so-called, turnkey 
contractor they are in control of everything regarding the construction work up to the finished 
building. They can also, in turn, hire subcontractors for all or parts of the work themselves. The 
electric work is an example. The contractor in this thesis is Peab. One of Sweden’s biggest and 
leading construction and civil engineering companies, also big in other Nordic countries. The 
company has a focus on sustainability throughout the construction value chain as well as having 
ambitious environmental and climate goals.  
 
Just as it sounds the concrete producer produces the different types of concrete needed for the 
construction. They either make project-specific prefabricated concrete structures or deliver a 
concrete mix for on-site casting. In the case of this report, the interviewed respondent handles 
both the production and waste management of concrete through the companies Miljö i Roma and 
Roma Grus AB. Both located on The Swedish island Gotland. Roma Grus offers concrete, gravel, 
and rock products but also services of excavation, crushing, and transports. Miljö i Roma runs a 
construction waste facility that handles all types of construction waste from companies. Both the 
companies have a great environmental and sustainability focus throughout their work and want 
to lead by example. They have also won several awards local to Gotland for their sustainability 
work.  
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Fig. 2. The figure shows the value chain of concrete as well as which steps the interviewed actors are 
involved in.  
 

5.2 Summary of interview answers 

In Table 2 below the most relevant answers from the interviews with the industry actors are 
presented. The answers are sorted and presented through the three color-coded categories, as 
described in chapter 4.5. In the following sections of chapter 5 the results presented in Table 2 
are analyzed in more detail.  
 
 
Table 2. The respondents' answers summarized and categorized in the three identified themes displayed 
to the left.  

Identified theme Project Developer Contractor  Recycler & Producer 

Current 
situation  

Have started demanding 
climate-improved concrete 
for new projects 

Often a constructor is hired 
by the contractor to choose 
what specific products and 
materials to use  

Not recycling concrete 
but recycles the 
excavation masses from 
constructions to use in 
concrete  

Actively working on several 
areas to decrease new 
buildings environmental 
impacts 

It is difficult to fully sort 
and separate the materials 
on-site when demolishing 

Working on expanding 
the recycling operations 
to involve concrete 
recycling  

Implemented own 
requirement for construction 
waste statistics  

Recycling of concrete on-
site as backfilling is 
sometimes done 

Sweden is behind other 
European countries 
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No knowledge of, by them, 
use of recycled concrete    

Recycled as crushed 
material for road 
construction, landfill 
infrastructure, backfilling 

Difficulties with 
concrete 
recycling 

Difficult to follow up on 
own construction 
requirements 

Only done if it can lower 
prices or if the developer 
requests it  

Hard to find the right 
quantities and qualities 
for recycling   

Having the right quantities 
and qualities of recycled 
material to use it large scale  

General reluctance in the 
industry to try new and 
unproven methods and 
materials  

Too expensive to build 
recycling facilities in the 
countryside, 
transportation then 
becomes an issue  

Sustainability aspects and 
regulations on building 
materials are lacking  

Hard to know the quality of 
the concrete when 
demolishing old buildings  

To recycle you need a 
consistent quality, a batch 
needs to come from the 
same concrete rubble  

If construction cost goes up 
by using recycled material, 
the price of apartments goes 
up 

Material recycling concrete 
on-site will not be done as 
concrete arrives ready 
mixed 

Due to Sweden's rich 
natural resources, there is 
no incentive to invest in 
recycling  

Climate aspects in 
certification systems for 
buildings are lacking  

 
Crushing material on-site is 
costly and time-consuming, 
time is money 

Selling recycled concrete 
is more expensive than 
conventional, therefore 
harder to sell 

Buildings should stand 100 
years and therefore a 
reluctance exists towards 
new unproven methods  

  
There is a reluctance to 
try something new and 
unfamiliar  

Actions to 
increase use of 
recycled 
concrete  

New national law on climate 
declarations that includes 
materials and transport 

Introduce recycled material 
amounts as a parameter in 
certification systems  
 

Investment in research 
and 
testing 

Show that there is a demand 
and drive development 
further in the value chain 

Pricing recycled concrete 
lower than conventional, 
authority requirements, 
and/or developer demands 

Material declarations to 
easier determine material 
quality  

Introduce limits for 
maximum CO2 emissions 
per sqm 

Adapt construction 
standards to 
implementation of recycled 
concrete 

For non-load-bearing 
structures recycled 
concrete can be used 
without problems  
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Investigate potential 
solutions to construction 
spill and general circularity 

Use recycled concrete for 
non-load-bearing structures 
and fire protection walls 

Building standards need 
to change according to 
what the material is to be 
used for 

Better investigate what 
material alternatives exist 

Construction spill is new, 
clean and quality assured 
concrete that could be used 
for material recycling 

Make waste management 
as easy as possible for 
waste producers  

develop Sustainability tools 
with clearer focus on 
circularity. 

  

  

Making it easier to demand 
recycled materials in 
procurements through 
implementing material 
assessment systems  

  

Potentially use recycled 
concrete for parts of 
buildings  

  

Noticing an increased 
interest in the construction 
industry  

  

 
 

5.3 The current use of recycled concrete in housing  

Brick explained that they recently finished their most sustainable and innovative housing project 
to date. The apartment buildings in the project of Brf Viva are built with climate-enhanced 
concrete. By the time of the construction this was the most environmentally friendly alternative 
available. Brf Viva was the first to use it, said Brick. From her knowledge, no recycled concrete 
is currently being used in their projects. Riksbyggen are, however, looking into how they could 
potentially use it in future projects. As both Brick and Sundlin explained, the developer can set 
specific requirements for projects. These can be according to certification systems, in which case 
the developer wants a building to be of a certain environmental certification standard. The 
developers are rarely the ones making the final decision about the materials. This is up to the 
constructors working for the contractor. As Brick explained, project Viva was an exception where 
they were in contact with cement and concrete producers to develop as sustainable options as 
possible for that specific project. The result was several types of climate-enhanced concrete. 
Through replacing parts of the clinker with slag and fly ash, the climate effects could be reduced 
by roughly 30% compared to the use of conventional concrete. They have since then had a number 
of projects planning to use climate-enhanced concrete and have also started looking into other 
possible climate-enhancing requirements they can include for future projects, Brick said.  
 
Sundlin explained that concrete is sometimes recycled on the construction sites for the purpose 
of backfilling. In those cases, a machine for concrete crushing is brought to the site to crush the 
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demolished material. That way the material never has to leave the site. This is, however, only 
done when there is enough material to fulfill the need for backfilling and on larger construction 
sites since the procedure is costly and takes up a lot of space.  
 

5.3.1 Waste management and recycling  

When using a turnkey contractor, it is their responsibility to make sure that the CDW is sorted 
correctly and sent to a waste management facility. They will usually hire a waste contractor to 
deliver the waste containers and to later come pick up the waste from the construction sites, 
Sundlin said. Brick mentioned that they now have started demanding waste statistics from their 
projects as another step in their sustainability work. It is however very hard for them to know 
how that waste is managed after it leaves the construction site, how or if it is being recycled. 
 
Lindby explained that it is currently hard to recycle concrete back into new concrete in Sweden. 
It can be done in the country’s biggest cities where most concrete waste is generated. The rest of 
the country, especially the countryside, do not have a big enough flow of concrete waste for 
recycling to be a viable option at the time. Although concrete recycled into RAC is the goal, 
Lindby is currently focused on building a facility that washes the excavated masses from roots 
and silt to extract sand and rocks. This is then recycled both as replacement of virgin materials 
in general, but also as aggregates in new concrete. There are currently a handful of these facilities 
around Sweden. These facilities are new to the country but are already established in several 
other European countries. Today most concrete waste is used as a crushed material for various 
purposes. On landfills, for example, it is used for infrastructure, as material for the cars to drive 
on there. It is considered recycling but, in the end, it stays there at the landfill, Lindby explained.  

5.4 Difficulties with concrete recycling  

The respondents brought up several holdbacks and difficulties with concrete recycling in Sweden. 
The main one, according to Lindby, has to do with incentives. Sweden has such an abundance of 
natural resources that hold extremely high quality compared to other areas in Europe. So much 
so that we export to several other countries. He expressed concern that we might be extracting 
too much and should be more careful with our resources. Using them in this rate might come to 
have negative effects, for example on groundwater and nature-sensitive areas. Another big issue 
Lindby mentioned was the difficulty to collect big enough volumes of same-quality material. 
This is important if it is to be used for new concrete. If raw material is, instead, extracted from a 
quarry that is certified, approved, and has annual testing done, then a steady flow of material 
with known qualities is ensured.  
 
There are controls in all stages of the process regarding cement, gravel, and water. Therefore, 
due to Swedish standards, it is not easy to bring in a material where the qualities cannot be 100% 
guaranteed. Several thousand tons need to hold the same quality and should preferably come from 
the same source. This is not easily accomplished with recycled materials today. There is more 
research and testing to be done but there is, in the end, a lot to win from using recycled materials. 
It is a bit tricky but very much doable, Lindby stated.  
 
Brick brought up a lack of regulations as an important factor as to why recycled concrete is not 
used more. She explained that if you look at the climate impacts, you can see that roughly half is 
from the construction phase and the other half from the running operations of the finished 
building. There are legal regulations for energy use, how high it is allowed to be and so on. There 
have so far been no corresponding regulations for the construction phase. Climate aspects have 
also been missing in certification systems. Another issue is the lack of information when it comes 
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to choosing recycled materials for housing projects and how to prioritize. It would be great to 
have a search function that could present the properties and how recyclable a material is, Brick 
said.  
 

5.4.1 Industry interest  

Regarding what the interest for recycled concrete is like within the industry, Sundlin and Lindby 
answered that there is an overall reluctance towards using new and unproven methods and 
materials. The construction industry is generally quite conservative. This is something Brick 
agreed with but also added that it varies greatly depending on the contractor. The larger 
companies are very interested, but this is largely due to an opportunity they see in charging the 
developers for using new sustainable solutions.  
 

5.4.2 Economic factors  

Lindby said that he has to lower prices on crushed concrete as he cannot ensure that it has the 
same quality as virgin material. He sometimes still gets a no from customers as they would rather 
pay a higher price for ensured quality. This is an issue since the extra work to recycle the material 
is more expensive than using new material. It is more complicated and takes almost double the 
time. Sundlin also touched on this as he mentioned that crushing and recycling on-site is more 
complicated and takes longer. On a construction site time is money. The only reasons for using 
recycled material at all from a contractor’s point of view, Sundlin said, is if it is cheaper than 
conventional materials, if the developer specifically requests it, or if there are legal requirements 
for it. As Brick put it, if it is more expensive to build with recycled materials then we need to 
raise the price on the built apartments and there is currently not enough interest from buyers to 
pay extra for living in such a building.  
 
Another issue Lindby saw is that building recycling facilities in the countryside, where there is 
not currently enough business, is too expensive. Heavy material therefore has to be transported 
long distances. This, in turn, results in more emissions.  
 

5.5 Actions to increase the use of recycled concrete 

5.5.1 RAC for non-load-bearing structures 

All three respondents mentioned the possibilities of using recycled concrete in RAC for non-
load-bearing structures. They all believe RAC holds potential but due to the uncertainties of the 
quality, they currently do not believe it should be used for bearing structures. Sundlin also 
brought up firewalls as a potential area of use. Brick added that using RAC for parts of the 
building would lower the total emissions and the environmental impact of the building which 
would be a great outcome. Sundlin, however, mentioned that if recycled material is not cheaper 
than conventional, this initiative must come from either the developers or lawmakers. Contractors 
compete for projects and the one who can deliver to the lowest price gets the job. Sundlin also 
brought up construction spill as being perfect for RAC since it is pure, uncontaminated, and has 
ensured quality. The downside is, though, that the volumes are so much smaller than those from 
demolition. When ordering concrete for construction, you always order a little extra as a margin. 
It is worse to fall short and have to order and wait for more concrete than to order a little extra 
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that you might not end up needing. The excess concrete is poured on the ground of the 
construction site, in manageable sizes, to set. Often a hook is placed in the concrete before it sets 
so that it can easily be picked up by a crane and is then transported away as waste.  
 

5.5.2 Lower standards 

As both Sundlin and Lindby emphasized, Swedish standards on construction materials are very 
high. This is a good thing but for structures such as non-load-bearing walls, the standards we 
have can be lowered slightly without resulting in any negative effects. These standards need to 
be investigated and adapted to recycled materials for it to be possible to use them in this manner 
and for it to become natural choice for constructors.   
 

5.5.3 CO2 limit values  

Brick suggested that a limit value for CO2/sqm is introduced. This will push material producers 
to deliver accordingly. She also added that it is important that they as developers take initiative 
to push this further and create a domino effect further down the chain. Developers need to take a 
look at what materials are being used today and investigate what other alternatives there are. 
They then need to get better at requiring this for their projects. An important part of this is to 
increase the competence on recycled materials. A sustainability tool is needed for this guide 
which is becoming increasingly clear. This is already being investigated and worked on in 
Sweden, but nothing is fully implemented yet. 
 

5.5.4 Climate declarations  

Brick multiple times stressed the need for climate declarations and was very pleased that a new 
law is on its way. This new law will require that a climate calculation is done for the entire 
construction. The building material’s climate impact will be included. It will, however, be hard 
to get exact information on this and it will most likely be the contractor who does this for the 
developer since they are the ones performing the work on-site. She also hopes that this new law 
will make the material producers more thorough with presenting the material’s climate 
performance.  
 

5.5.5 Environmental certification systems 

Ensuring the quality of concrete from demolished buildings is an issue today but Sundlin is 
confident that this will be easier in the future. Today they are demolishing buildings that were 
constructed in the 40’s, 50’s, and 60’s and it is very hard to know exactly what type of cement 
and concrete mixes they were using then. Buildings are increasingly being built according to 
environmental certification systems with clear material specifications. This will make sorting the 
material and knowing the quality of it much easier when they are, eventually, demolishing them 
in the future. Currently, amounts of recycled material is not included as a parameter in 
certification systems but Sundlin is convinced that it would be an important incentive to have 
that brought up in the certifications.  
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6. Discussion 

The interview answers were categorized into three main categories, shown in in the results, to 
answer each of the research questions in this report, which are:  
 

● To what extent is recycled concrete material currently being used in Swedish housing 
projects?  
 

● What are the challenges and limits in increasing the processing and use of recycled 
concrete for housing projects in Sweden? 

  
● What are some potential actions to increase and enable the use of recycled concrete in 

housing projects in Sweden? 

6.1 Interpretation of results  

6.1.1 Recycled concrete in housing today 

Although there are official Swedish statistics on CDW, there are no specific statistics on how 
much of that waste category consists of concrete. CDW is treated through material recycling and 
other recycling, where the former means that the material is recycled back into the same material. 
Neither of the interview respondents knew of concrete being recycled back into concrete and 
used commercially in Sweden. They did, however, all of them know that concrete can and is 
being recycled as crushed material for backfilling, one of the subcategories under other recycling. 
Brick did not know of any projects where they as developers had used recycled concrete as 
crushed material. Sundlin had himself used recycled concrete as backfilling in construction 
projects but it is not common. The businesses Lindby runs plan on eventually being able to 
recycle CDW back into concrete but for now, sell it as crushed material for backfilling. As the 
Swedish statistics show, most of CDW is sorted and treated as other recycling, out of which 
landfill infrastructure and road construction are mentioned as the main areas of use. It can, 
therefore, when looking at all of this together, be assumed that recycled concrete is being used 
small-scale as backfilling material and not at all as RAC. Relating this to the circular economy, 
and its representation in the Swedish Environmental Code through the waste hierarchy, concrete 
waste is being recycled for very low-grade purposes.  
 

6.1.2 Challenges with increasing recycled concrete in housing  

The interview respondents brought up several substantial challenges, but also several other 
factors as to why recycled concrete is not being used to a larger extent in Swedish housing. One 
of the biggest reasons being the abundance of natural resources Sweden has and how relatively 
cheap, fast, and easy they can be extracted and processed into cement and concrete, compared to 
recycling older material. Another factor brought up was how conservative and unwilling the 
construction industry in general is, or at least up till recently was, towards trying new and 
unfamiliar methods and materials. This can be seen as a reason for what Brick mentioned about 
the lack of laws, regulations, and CO2 limits to improve sustainability in the construction 
industry. Based on the respondents' answers there also seems to be a general trust issue for 
recycled materials. Buildings are built to last 100 years and many actors, therefore, feel more 
comfortable going with conventional materials.  
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There are also big operative and technical challenges to concrete recycling. It is hard to ensure 
the quality of the concrete waste, largely due to there not being any material declarations for the 
old buildings being demolished. Even when quality can be ensured, such as with construction 
waste like concrete spill, there are not nearly big enough volumes to fulfill the demand. As Lindby 
mentioned, recycling CDW back to concrete might work in the bigger cities where there is a flow 
of CDW, but not elsewhere in Sweden as volumes simply are not big enough to cover the need 
for new concrete. A common factor brought up by all respondents was the higher cost, or fear of 
higher costs, of using recycled materials. When weighing cost against environmental benefits, as 
they said, cost unfortunately usually outweighs the environmental factors. Lindby believes 
further research and testing is the way forward right now.  
 
This all shows that there are not just difficulties in the actual recycling process and with operative 
solutions but also, and maybe foremost, a general reluctance to even take necessary measures to 
enable increased use of recycled concrete.  
 

6.1.3 Possibilities for increased use of recycled materials 

The respondents, although they all described multiple big challenges and holdbacks, also 
presented a variety of possible solutions and enabling factors. Some they would like to see and 
others that are already being implemented. Regarding both concrete and construction materials 
in general. Something that becomes clear through the interviews is that there is not much 
information easily available on what alternatives there are to conventional materials, their 
properties, and what difference they could potentially make. Climate declarations, brought up 
several times, could make choosing more sustainable and recycled materials, easier for 
developers and constructors. It can also make it easier to recycle materials since it would be clear 
what they contain and what quality they are of. A law on climate declarations is planned to come 
into force in January of 2022 (Boverket, 2021 b). Although sustainability and climate effects 
from construction are finally receiving more attention from both authorities and industry actors, 
things are not happening fast enough and more can be done. An introduction of CO2 limit values 
for buildings and parameters for climate impact in certifications could potentially make a big 
impact.  
 
Recycled concrete as RAC is of good enough quality to have great potential for use in housing. 
All respondents agreed that it would be possible to use RAC for non-load-bearing structures. In 
doing so a building’s total climate impact would be reduced, which from a developer’s point of 
view is great for marketing. From a circular economy point of view, it would take concrete waste 
further up in the waste hierarchy.  
 

6.2 Discussion of result  

The EU (European Commission, 2020) presents that more than half of total emissions and up to 
a 90% loss of biological diversity, is due to the way we have, and still are, extracting and 
processing our natural resources. To reverse this trend the EU is implementing a joint strategy 
with all member states for an upscaling of the circular economy. In order to reach the EU goal of 
climate neutrality by 2050, they say that this work needs to be accelerated (European 
Commission, 2020). Sweden has an ambitiously set goal of climate neutrality by 2045 and wants 
to act as climate leaders in the world. Yet, Sweden falls behind several European countries when 
it comes to recycling rates, but also in the use of RAC, as also pointed out by Sadagopan et al. 
(2017).  
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6.2.1 low-utility use  

As shown by official Swedish statistics (Naturvårdsverket, 2020 b), recycled concrete is mostly 
used for low-grade applications, often for road construction and landfill infrastructure. Although 
low on the waste hierarchy, Lindby stated in the interview that even though it would be good 
from a circularity point of view to recycle it as RAC instead, material for roads and infrastructure 
would still need to come from somewhere. These types of constructions are also mentioned by 
Lotfi et al. (2014) as a good outlet for this material. But as both Le and Bui (2020) and Lotfi et 
al. (2014) discuss, there is a downwards trend of roads being constructed in developed countries. 
Meaning, less concrete waste is needed for this type of application. Le and Bui also explain that 
the material that still needs to go towards road construction can come from other mineral waste 
outside of concrete, as well as concrete of low quality. Good quality concrete aggregates should 
therefore not need to be used for low-grade infrastructure purposes. This logic can also be applied 
to the concrete waste used for landfill infrastructure, as good quality concrete aggregate should, 
first hand, not go towards this purpose. It is also questionable if landfill infrastructure can count 
as a way of recycling concrete, as Lindby said the material is likely to stay there for a foreseeable 
future. This goes against the principles of circular economy as the goal is for the materials to 
recycle back after reaching the end of a lifecycle and preventing it from staying in an end-of-life 
state (Ellen MacArthur Foundation, 2013).  
 

6.2.2 Pure material flows  

One of the reasons RCA has been ideal for road construction is because this purpose does not 
require the material to be pure concrete. A mix of other materials, such as brick, is allowed up to 
50% (Hu et al., 2013). As several sources have presented, among them the interview with 
Sundlin; and Le and Bui (2020), it is hard to create clean and pure material flows from 
demolitions. Being able to use the material for infrastructural constructions has therefore been a 
good outsource for the waste. The quality of RAC from RCA was brought up as a concern in the 
interviews but also in existing literature (Hu et al., 2013; Le & Bui, 2020). To generate cleaner 
flows the sorting from demolition needs to improve as a mix of other materials such as brick is 
not allowed for RAC, as Hu et al. (2013) explain. Sweden implemented stricter regulations for 
on-site sorting as of 2020 to increase resource recycling, but a flaw in that strategy is that concrete 
waste is to be sorted together with other mineral waste. This, Sadagopan et al. (2017) explain, 
only increases the risk of the concrete becoming contaminated. In Denmark, Sadagopan et al. 
state, concrete waste is sorted separately which has helped increase recycling rates. By not taking 
the necessary measures to ensure clean flows, it will be difficult to recycle concrete higher up 
the waste hierarchy and it will instead be down-cycled for low-grade purposes.  
 
Le and Bui (2020) confirm what Lindby said about RAC not being hard to produce if you have 
the right volumes of good quality. RAC has proven to show the same properties as conventional 
concrete and substitution of raw material to RCA is very much feasible. Although perhaps not to 
a 100% substitution. All interview respondents saw potential in using RAC for non-load-bearing 
walls, which with what is being presented by Le and Bui, is fully possible. The implementation 
of climate declaration is likely to facilitate recycling to a larger extent but for RAC to be used 
for housing projects it needs to be clearer how. According to Swedish standards, it is today 
possible to use concrete that contains some percentages of RCA, up to 50%, but under certain 
conditions, up to certain exposure classes, and with quality having to be ensured (Svensk Betong, 
n.d. b). Lindby was saying that these standards need to be modified further to fit the use of 
recycled concrete since the quality of RAC is higher than what these standards are leading you 
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to believe. Sundlin also noted that currently, with the way these standards are formed, is not as 
easy and straightforward as it should be for constructors to use RAC. Although allowed by 
Swedish material standards and encouraged by the circular economy system Sweden and the EU 
have implemented to their resource management, there seems to be a lack of knowledge and 
understanding regarding how to use RAC in construction. This is further discussed by IVL 
Svenska Miljöinstitutet, (2018).  
 

6.2.3 Economic incentives 

The Kommittén för modernare byggregler (2018) Stated that one of the main obstacles for 
resource-efficient use of construction materials is lack of economic incentive. This could also be 
noted in the interview responses. Just like Lindby stated, the Swedish Environmental Protection 
Agency (Naturvårdsverket, 2014) and Le and Bui (2020) also point out that Sweden's abundance 
of mineral resources, easy access, and low cost, makes for little incentive to use recycled 
materials. As Sadagopan et al. (2017) explain, introducing a new production process that includes 
RCA into the production of concrete is a substantial investment. This only further opposes the 
production and use of RAC.  
 

6.2.4 Supply and demand  

One big holdback when it comes to using mineral resources in a circular manner is, as Lindby 
emphasized, that the volumes of concrete waste are not great enough. As Xicotencatl (2017) 
writes, volumes of concrete waste and the recycling processes today are not large and efficient 
enough for CDW to be able to fulfill the demand for concrete. It is also mentioned that this is not 
likely to change in the future. This means that raw material will still need to be extracted and that 
a full transition to a circular economy in the foreseeable future is unlikely.  
 
Since concrete is highly recyclable and so versatile, it is easy to see how suitable it is for a 
circular economy. But to fully transition our use of mineral resources into a system of circularity 
is currently only feasible in theory as there are still challenges with conducting it in practice. 
However, progress is happening, and developments are going in the right direction.    
 
 

6.3 Suggestions for further research  

For this report, three actors within the concrete value chain and the construction industry were 
interviewed. Although the respondents' answers reflect aspects general to the industry at large, 
as supported by the literature, conducting a larger interview study would provide a broader and 
deeper understanding. The interviewed actor working with concrete production and recycling 
only operates on Gotland. Even though he was very knowledgeable in this area, different answers 
might have come if actors operating in other parts of the country, or in bigger cities, would have 
been interviewed.  
 
This study has identified several challenges with increasing the use of recycled concrete, as well 
as possibilities and actions for increased use. Further research can be made on these identified 
matters. Such research could include studying how the Swedish waste management could further 
improve the use of materials to their full potential. For example, by investigating to what extent 
separate sorting of concrete waste would further enhance and enable the use of recycled aggregate 
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concrete.  
 
As it currently takes longer and costs more to produce recycled concrete there is a lack of 
economic incentive to do so. It would therefore be interesting to further investigate how to make 
recycled concrete a more attractive choice by streamlining the recycling processes, and perhaps 
ultimately make the recycled choice more cost-effective.  
 
As discovered in this report, there is a reluctance within the construction industry to try new 
methods and materials. Although research and tests have been made on the properties and 
performance of recycled aggregate concrete, the industry would benefit from seeing similar 
studies performed and tested in a Swedish environment and compared to Swedish material 
standards.  
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7. Conclusion 

The aim of this study was to identify why recycled concrete is not being used to a larger extent 
in the Swedish housing industry, despite the statements from several actors in the industry 
regarding its potential. For this, three research questions were presented. Below, the conclusions 
will be stated under each question.  
 

● To what extent is recycled concrete material currently being used in Swedish housing 
projects?  
 

The literature review showed that concrete is highly recyclable back into concrete. Through the 
interviews with actors who are at the forefront in regard to sustainability work in the construction 
industry, it can be concluded that no recycled concrete aggregate (RCA) is currently circulated 
back and used for concrete applications in housing. However, there is recycled aggregate that 
occasionally is used in constructing of housing as backfilling. This shows that concrete waste 
today is recycled back for low-utility purposes. 
  
Recycling concrete that far down the waste hierarchy leads to down-cycling of material that has 
the potential to climb higher up than that on the waste staircase. This also goes against main 
principles of the circular economy. When using RCA for backfilling for housing constructions, 
the material will likely remain in the ground. This is the case for at least 100 years as that is the 
time frame housing is built to stand. Using the RCA this way is holding it back from re-
circulating. Instead, it remains in an end-of-life state.  
 

● What are the challenges and limits in increasing the processing and use of recycled 
concrete for housing projects in Sweden? 
 

The main challenge for increasing the use of recycled concrete for housing is that there are not 
large enough volumes for recycling to meet the construction industry’s concrete demand. There 
are two important reasons for this. 1) except for in big cities, far from enough old concrete 
structures are being demolished. 2) concrete waste is sorted with other mineral waste and not 
separately, making the quality too poor for recycling it back to concrete. Using recycled 
aggregates for backfilling and road construction does not require the same pureness and quality.  
 
Apart from these challenges, there are also a few holdbacks to increased use of recycled material. 
Sweden holds an abundance of mineral resources that are relatively low-cost, easy, high quality, 
and fast to extract and process. Using recycled material for new concrete is currently costlier and 
takes longer and needs extra measures to ensure good quality. Together this all causes a 
reluctance to recycle and use concrete higher up the waste hierarchy.  
 

● What are some potential actions to increase and enable the use of recycled concrete in 
housing projects in Sweden? 

 
By implementing better sorting, sorting concrete waste by itself, allows for more pure and good 
quality concrete to be recycled as aggregate in new concrete. Using crushed concrete for roads, 
backfilling, and landfill infrastructure is a good outlet for bad quality concrete. By also using 
other mineral waste fractions for this purpose, saves good quality concrete from being down-
cycled. According to all interviewed actors, concrete aggregate recycled back into new concrete 
could be used for non-load-bearing walls and other structures in a building. According to Le and 
Bui (2020) recycled concrete shares the same properties as conventional one and therefore shows 
good potential for being used for such purposes. Recycling concrete this way would place it 
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higher up in the waste hierarchy which is one of the goals of the circular economy implemented 
in the EU Waste Directive and the Swedish Environmental Code.  
 
It is currently not allowed to replace 100% of the aggregates in concrete with recycled aggregates. 
But even replacing just parts of the aggregates with recycled ones will, in the big picture, save 
great volumes of mineral resources and lower total CO2 emissions. Sweden has high standards 
for materials and construction. These need to be re-evaluated and potentially adapted to allow 
for increased use of recycled materials for some elements of buildings. This is believed to be 
possible without compromising safety and quality.  
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