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Preface 
 
 

Since 2016 the University of Borås has developed research expertise in recycling of concrete within the 
RE:concrete program. The program brings together research projects, exam thesis projects, 
collaborative projects with industry partner with focus on waste from ready-mixed concrete and 
prefabricated element manufacturers to be recycled in new concrete with a performance equivalent 
to the reference concrete. The purpose of the program is to assess the technology, develop and adapt 
methods for recycling concrete on a laboratory scale and transfer the results to industrial scale. In this 
way, the cycle is closed and the material value of the concrete waste is retained, the amount of waste 
is reduced and a closed loop recycling is realized. 

 

This final report is concluding the findings of the Prestudy on Regional recycling of concrete a project 
financed by VGR, Region Västra Götaland, GIS, Gunnar Ivarson´s Foundation on Sustainable built 
environment and the University of Borås. 
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1. Background for the prestudy 

 
The purpose of the prestudy is to start a stakeholder dialogue on concrete waste and recycling at 
national and regional level. Two studies are conducted: a national survey with Svensk Betong's 
members and an interview study with municipal actors and transport and waste management 
companies in VGR.  

 
1.1  Statistics in Sweden 

 
Waste from the construction sector accounts for about 35% of the total amount of waste in Sweden. 
About a third of this is made up of mineral materials such as concrete and rock. Increased reuse of 
concrete in new concrete production reduces the amount of waste that goes to landfill and reduces 
the extraction of virgin material such as natural gravel and rock. The challenge for recycling concrete 
in new concrete is related to the amount of waste and the quality of the waste. That a sufficient 
amount is recovered, close enough is also important to minimize transport distances and thereby 
reduce CO2 emissions. This points to regional or even municipal solutions for recycling, i.e. transport 
distances of perhaps no more than 4–5 miles. The survey results from this preliminary study support 
well this hypothesis. 

Statistics from the Swedish Environmental Protection Agency's ́ Avfall Sverige 2018´ show that most of 
the concrete waste from demolition is used as filling material or for road construction, figure 1. The 
waste comes from load-bearing structures and its capacity is not fully utilized in these deposits as it is 
used as gravel (open loop recycling) and thus loses material value. When concrete waste is recycled as 
aggregate in new concrete in load-bearing structures, it is called closed loop recycling and also called 
bonded application as the waste is bonded in concrete. Only 12% of total treated concrete waste in 
Sweden is recycled in load-bearing structures. To use recycled concrete as aggregate, new technology 
and new ways of handling waste must be established in the concrete industry. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Concrete waste origin and statistics, (Avfall Sverige 2018) 



Recycling extends the life of the concrete. The source of the concrete waste is load-bearing concrete 
from demolition or residual concrete from operations. Waste treatment then takes place in the form 
of sorting, recycling or landfill. In technical life span 2, utility applications for the waste are defined. 
The largest source for concrete waste is demolition waste, which after treatment is mostly used as 
construction/filling material or for road construction. The waste comes from load-bearing structures 
and its capacity is not fully utilized in these applications (open loop recycling). The quality spread can 
be quite large in demolition waste, but it could be divided into batches that are suitable for different 
applications. In this way, the value of the material are maintained and the waste can be recycled more 
resource efficiently (RE:Source 2019 (1)). Factory concrete and prefabricated waste have a small 
spread in quality, are mostly recycled in new concrete and in load-bearing elements. At present, 5% of 
own operational waste may be returned to own production. (closed loop recycling - from load-bearing 
concrete to load-bearing concrete) However, new sales areas are needed. Both the survey and the 
interview study result in this conclusion. All stakeholders agree that in order to get started with the 
work to develop new applications, more cooperation would be needed between the actors. Statistics 
from Avfall Sverige 2018 show that the total mineral and mixed construction and demolition waste is 
2.68 Mt of which is 197,000 t hazardous waste. Total treated mineral and mixed construction and 
demolition waste is 1.18 Mt, energy recovered waste is 41 700 t, incineration without energy recovery 
290 t, landfill 74 600 t, load-bearing structures 151,000 t, filling material 239,000 t, road construction 
701,000 t. These values are Swedish official data and referred to even in Eurostat but there is an 
uncertainty in the statistics depending on the data reported by waste management companies. 

 
Figure 2 Sales of secondary aggregates in Sweden (SBMI 2019) 

 
Compared to other Scandinavian countries and Europe the amount of sales of secondary aggregates 
in Sweden is less than 5% of total sales. This means that there is potential to increase the sales rate of 
aggregate with secondary origin and fulfil societal sustainability claims. 

  



1.2  Laws and directives related to recycling of concrete in Sweden  
 

This chapter presents the most important legal actions in Sweden regarding to recycling of concrete. 

The Climate Act 2018 ensures that the work is based on the climate goals, that by 2045 Sweden will 
have no "net emissions" of greenhouse gases into the atmosphere. The cement and concrete industry's 
action plan to achieve this is the Concrete Initiative for climate-neutral concrete 2045. As a 
consequence of the Climate Act, builders are required to make climate declarations on all building 
materials that are part of a new building from 2022. The climate declarations are based on life cycle 
analyzes. The standard for EPD on construction products has been revised (SS EN 15804) precisely with 
regard to considering the benefits of reuse-recycling.  

The governmental Avfallspaket affects municipal actors by clarifying the responsibility for collecting 
construction and demolition waste from the household.  

Construction and demolition waste must be sorted into 6 fractions (wood, metal, glass, plastic, gypsum 
and mineral waste will have their own fraction). The Planning and Building Act makes adjustments to 
focus on control plans for construction and demolition waste that are reusable and recyclable.  

An important regional governing document is Västra Götaland Region´s Klimat 2030, which describes 
the route to a fossil-free region until 2030. Construction and demolition waste is related to by focus 
on the reuse of waste in the region.  

Circular economy - action plan for the conversion of Sweden contains the government's latest 
guidelines on new milestones for construction and demolition waste, which will amount to at least 
70% by weight annually until 2025. Priority flows in the transition to a circular economy include a. 
waste from the construction and real estate sector. 

1.3  Technical requirements for recycling of concrete in Sweden 
 

Several technical standards are revised due to the changes in the societal sustainability goals. Here 
sets focus on the most important ones in relation to recycling of concrete. 

SS 137003: 2021 application of SS EN 206: 2015 standard for the properties and manufacture of 
concrete: 

The standard for concrete is now being revised with the aim of increasing the use of materials with 
less climate impact, such as slag, alternative cements and recycled aggregate. When we mix new 
materials into the concrete, it will lead to increased requirements for testing of durability such as 
carbonation, chloride penetration and frost resistance. Aggregate from recycled demolition material 
must also be tested for alkali silica reactions as it must be ensured that the original concrete or 
demolition product does not contain alkali-reactive aggregate. 

The amount of replaceable aggregate has not change being planned for a later revision, figure 3. 



 

Figure 3 The amount of replaceable aggregate according to Swedish standard 

Two classes of concrete waste (type A and type B) have been defined with different requirements for 
components (concrete material, rock, brick, etc.) as well as for purity and density. In type A, 95% must 
come from concrete and rock materials and in type B 70%. Terms of use of aggregate is divided in 2 
groups: 

From demolished: Recycled aggregate - rivningsmaterial 

From ready-mixed concrete (fabrik): Reclaimed crushed aggregate - krossad restbetong or Reclaimed 
washed aggregate - färsk restbetong from own operation 

Demolition waste may replace a maximum of 50% of the coarse aggregate in, for example, exposure 
class X0 (indoors). Residual concrete from own production may replace 5% of the total amount of 
aggregate (fine + coarse). 

EC2, design of concrete structures (EN 1992-1-1:2005): Revision of EC2 will entail changes that need 
to be taken in a future revision of SS EN 206. EC2 will undergo a comment process in 2021, with e.g. 
design with regard to the permitted % aggregate replacement with recycled. The novelty lies in that 
the fine aggregate may also be replaced. The addition of the new annex to the present contents of 
standard is seen in figure 4.  
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Figur 4 Informative appendix N on Design of concrete with recycled concrete aggregate, 

A degree of replacement with recycled aggregate αRA is defined as the ratio of the amount of fine + 
coarse aggregate to the total amount of aggregate in the concrete according to eqv. 1 . Replacement 
ratio is related to demolition materials of Type A and B. 

𝛼ோ஺ =
௔௠௢௨௡௧ ௢௙ (௙௜௡௘ା௖௢௔௥௦௘) ௥௘௖௬௖௟௘ௗ ௔௚௚௥௘௚௔௧௘

௧௢௧௔௟ ௔௠௢௨௡௧ ௢௙௔௚௚௥௘௚௔௧௘
   eqv 1 

For reinforced concrete, Type A: 

-Replacement ratio αRA ≤ 0.2 has no effect on the mechanical properties. No tests need to be done as 
long as the new concrete has the same ERC class (exposure resistance class) as the concrete with 
normal aggregate (ftEN 1992-1-1). 

-For replacement ratio 0.2 <αRA ≤ 0.4 table values should be used or the properties tested  

-For replacement grade αRA> 0.4 properties must be tested for used aggregate batch both for 
mechanical and durability properties. The test results can, for example, show that if the concrete has 
a lower strength than the reference, its exposure resistance class will decrease within the same 
exposure class. 

Resistance properties such as carbonation, chloride penetration and frost resistance control, among 
other things, the value of cover layers with the help of exposure classes. ERC are now also being 
introduced to nuance the degree of impact on the concrete in an exposure class. 

The proposal submitted is informative, not a must requirement, but opens up the possibility of more 
than 40% replacement of the ballast (fine + coarse) with recycled. 

 

 



 

SS-EN 15804:2012 Sustainability of construction works- Environmental product declarations - Core 
rules for the product category of construction products: EPD building materials, revision on the 
compulsory moduls to taken in consideration to A1-A3, C1-C4 and D, figur 5. 

Figur 5 Modules to be considered in SS- EN 15804 

In this revision, the number of compulsory modules to be considered for a construction product is 
increased. From the A1-A3 product phase in a building's life cycle, C1-C4, the end of the technical life, 
is now also included. Module D will also be mandatory to describe the benefits of reusing / recycling a 
construction product. The revision will affect the EPD for recycled aggregate products. 

EPD-environmental product declaration, are produced based on life cycle analyzes and are certified by 
third party bodies. 

 



2. Survey study on recycling of concrete in Sweden, industrial partners 
– Analysis of results  

The survey with a total of 21 questions about concrete recycling was sent out to a total of 47 companies 
via Svensk betong’s (The Swedish concrete association’s) member register. Svensk betong is an 
industry organization having membership of more than 60 Swedish companies that manufacture 
ready-mixed concrete and pre-fabricated concrete products. Out of the 47 companies approached, 20 
companies chose to participate in the study, which corresponds to a total response rate of 42.5%. The 
response rate per question varied, however, there are no answers from the companies to all questions. 
The survey form along with the questions is presented in Annex II of this report.  

One of the questions with answers from all companies concerned the type of business. The analyzed 
answers to this question show that 15% of the participants only manufacture prefabricated elements, 
40% manufacture prefabricated elements and ready-mixed concrete, and 45% only manufacture 
ready-mixed concrete. The distribution of surveyed companies based on their business type is seen in 
figure 6.  

 

Figure 6 Distribution of surveyed companies based on business type  

2.1 Location of concrete producers 
 

The participants were asked about the number and geographical placement of their production sites. 
The results are analyzed separately for ready-mixed and pre-fabricated concrete producers.  

Ready-mixed concrete 

A closer analysis of the participating companies shows that manufacturers of ready-mixed concrete 
are primarily located outside metropolitan area (30%) in all regions (25%) and to a small extent (5%) 
within metropolitan limits. Of the responding companies, 60% stated that they have one production 
site, 30% had two production sites; the largest share of 6 production sites corresponded to one 
producer. 50% of the participants chose not to answer the question. 

Pre-fabricated concrete 

Analyzed answers regarding geographical location of production facilities for prefabricated elements 
show a similar distribution as for ready-mixed concrete, with the biggest difference that 15% of the 



production facilities are located within the same region. 10 companies out of 20 chose not to answer 
this question. Based on their answers, the geographical location of the participating companies and 
their production facilities is distributed as seen in figure 7.  

 

 

 

 

En närmare analys av den geografisk placeringen hos de deltagande företagen visar 
att  
Producenter av fabriksbetong  
Producenter av fabriksbetong framförallt befinner sig utanför storstad (30%) och i  
 
 

Figure 7 Geographic placement of participating companies based on business type 

Geographic spread of companies  

Distance for transport of own material (produced concrete) and natural aggregates is essential for 
concrete production, which is why this was also investigated in the survey. The question was answered 
by all 20 participating companies, results summarized in figure 8. The results show a relatively short 
distance (0-49 km) from the production facility for transport of own material (65%) and natural 
aggregates (55%) for the majority of the respondents, while transportation distance for natural 
aggregates exceeds 100 km for 10% of the respondents. Transport costs and the environmental impact 
of transporting natural aggregates and own material are therefore considered to be marginal. 
Furthermore, analyzed survey results show that transport to landfill from the participating companies 
takes place at most 1 time / month. 

Figure 8 Assessment of transportation distances for own material, natural aggregates among 
surveyed companies  
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2.2  Concrete recycling – resources, potential   
 

If we then analyze access to sorting, storage, crushing and recycling of concrete outside the production 
facilities, the survey results show that: 

That 35% of companies state that their facilities have the ability to sort to 80-100%. That 25% of 
companies state that their facilities have the ability to sort to 0-20% and that 10% of companies have 
the opportunity to recycle to 40-80%. The question was answered by 16 companies, 20% chose not to 
answer which corresponds to 4 companies.  

A similar result can be demonstrated in the analyzed results regarding resource availability for storage. 
These results differ only primarily from the previous ones in that they show that 15% of the participants 
indicate an opportunity to store material for between 40-60% of the facilities. The question was 
answered by 17 companies while, 6 companies did not answer this question. An analysis of the answers 
from the participating companies when asked about sorting, storage facilities are seen in figure 9.  

Figure 9 Analysis of availability of sorting and storage resources distributed by the share of 
production facilities of surveyed companies  

Access to resources for recycling  

On analyzing the resource availability for crushing and recycling based on the answers from 
participating companies, it is seen that:  

33% (7) of the participating companies state that 80-100% of their plants have access to crushing, at 
the same time that 22% (4) of the companies state that up to 20% of their plants have access to 
crushing. A deeper analysis of access to crushing shows that 30% of companies with access to crushing 
have their own mobile crusher and 20% of companies hire a mobile crusher (as they do not have this 
resource). In conclusion, the results show that 40% of companies have access to crushing by sending 
the concrete waste to a crushing plant. The results therefore show a good supply of resources for 
crushing.  
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Regarding analyzed survey results on the resource availability for recycling, these are indicative due to 
a few responses received (zero = 35% of the companies, or 7). On the other hand, the results show 
that 30% of the responding companies state that up to 20% of their facilities have access to recycling, 
and 20% of the companies that 80-100% of their facilities have access to recycling. The big difference 
is due to the fact that the latter companies are larger companies in the production of ready-mixed 
concrete which also have greater financial resources. The results are supported by analyzed survey 
results on how companies work with recycling shown in figure 10. 

 Figure 10 Analysis of availability of crushing and recycling resources distributed by the share of 
production facilities of surveyed companies  

When questioned about how companies work with recycling; 10 companies (50%) working with 
production of ready-mixed concrete answered. Of these, 30% of the companies stated that they have 
expert staff and 25% that they have a special sustainability manager. This answer shows that there is 
no established department working with questions on recycling; the responsibilities are shared among 
the sustainability and production departments.  

Types of concrete waste recycled  

After analyzing the accessibility of surveyed companies to recycling resources and with information on 
how companies work with recycling, it is interesting to know which type of concrete waste is most 
recycled. The waste types include fresh concrete, aggregates from fresh concrete spill, washed 
aggregates, crushed aggregates from hardened concrete rejects, concrete sludge and water.  

1. Fresh concrete- factory 
2. Fresh concrete- construction  
3. Washed aggregates from 
fresh/spill concrete  
4. spills/washed sludge 
5.  spills/washed water 
6.   Crushed aggregates from 
rejects- factory 
7.  Crushed aggregates from 
rejects- construction 
8. Aggregates from fresh spill- 
factory  
9. Sludge 
10. Water 

Figure 11 Analysis of types of waste arising in concrete production companies and extent of recycling 
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Analyzed survey results, seen in figure 11, clearly shows that the waste that is most recycled consists 
of fresh concrete (from construction, concrete factory) closely followed by waste in the form of washed 
out aggregates, sludge and aggregates from fresh spill. The results suggest that the waste that is 
"easiest" to handle is the one that is recycled the most.   

Extent of replacing recycled concrete in new concrete  

To deepen the knowledge about how recycled material is used, the survey included questions about 
how large a proportion of the recycled concrete is used in the production of new concrete and in 
concrete recipes. The analysis of extent of replacement in new production, concrete recipe is shown 
in figure 12. Current replacement of virgin material with recycled concrete in the production of new 
concrete indicates results that 30% of the participating companies replace the virgin material with 
recycled material by up to 60%, that 10% of the participating companies replace the material by 20-
40% respectively 10% of companies to 80-100%. The results are indicative because 12 out of 20 
participating companies answered the question (No answer = 40% corresponds to 8 participating 
companies). 

Analyzed survey results show that 20% of the participating companies replace virgin material in the 
concrete recipes with recycled material to between 80-100%. The results show an even distribution 
regarding replacement of recycled material in concrete recipes; i.e. 10% of the participating companies 
state that they replace virgin material with recycled material up to 20%, up to 40% and up to 80% of 
their concrete recipes. 

Figure 12 Analysis of extent of replacing recycled concrete in new production, concrete recipes 

2.3  Sustainability aspects related to concrete recycling   

The survey examined the potential benefits that the participating companies see in the recycling of 
concrete, summarized in figure 13. The results clearly show sustainability benefits such as reduced use 
of virgin material in the form of natural aggregates (gravel) / rock (60% of the participating companies) 
closely followed by reduced share of waste at production sites / construction (55% of the participating 
companies). The analyzed results also indicate that the companies do not see benefits in the form of 
reduced transport trips and reduced costs in the long term from increased concrete recycling (35% of 
the participating companies). According to the survey results analyzed, the companies do not use 
concrete recycling as a market argument as only 30% of the participating companies stated this as an 
advantage. 
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Figure 13 Benefits from concrete recycling from sustainability perspective, analysis of survey results 

Environmental aspects relating to sustainability  

The environmental benefits of concrete recycling was examined with respect to whether the 
participating companies:  

• Made sustainability reports 
• Marked their products with EPD (which is a requirement within LCA) 
• Performed LCA analyses 

Completed analysis of received survey responses shows that 60% of the participating companies report 
sustainability, while 25% do not. The question was answered by 17 participating companies (3 
companies stated uncertainty, 15%). Similarly, analyzed survey results show that 45% of the 
participating companies notice EPD, but at the same time that 40% do not do so, which is remarkable 
as this is a requirement within LCA analysis. The results are supported by analyzed survey results 
regarding LCA as this show that 45% of the participating companies do not carry out LCA, compared 
with 35% of the companies doing so. Answers analyzed in figure 14. 

  

 

 

 

 

 

 

 

Figure 14 Usage of tools to report environmental benefits arising from concrete recycling  
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Economic aspects relating to sustainability  

At present concrete waste is crushed and used as filling material in road construction, implementation 
of such recycling involves collaboration between stakeholders in construction, aggregate producers 
and waste management companies. Results from completed survey show that management of 
concrete waste requires collaborations between local contractors with manufacturers of crushed 
aggregates, landfill companies, with larger construction companies. A majority share of participants 
(about 65 answered that collaboration was required crushing plants and therefore can be realized as 
an important stakeholder for the concrete recycling supply chain.   

Social aspects relating to sustainability  

Finally, the survey questions were directed to examine the social aspects relating to sustainability that 
may arise with concrete recycling. This includes social benefits such as the increasing competence, jobs 
creation and reduce the impact of landfills in the vicinity of densely populated areas. Interestingly, the 
analyzed survey results showed that the participating companies did not believe that increased 
recycling created new jobs (0%). Thus indicating that they may already have sufficient human resource, 
which they could allocate towards this. This is in contrast to the possibility of increasing the 
competence (48% of the companies surveyed) or reducing the social effects of landfill (52% of the 
participating companies). 

2.4  Towards developing concrete recycling  

In order to increase the recycling of concrete, it is important to identify new areas of use; a part of the 
survey was dedicated to analyzing this. Based on the responses, the following 5 new uses could be 
identified, such as:  

• Load-bearing layers in road construction  

• Counter-weights for floating bridges 

• As aggregates in new concrete 

• Filling material in road construction 

• Re-use of water to prevent acidification  

Of these, the area of use mainly identified is use of water from concrete production to reduce 
acidification. 

Development within the companies to improve concrete recycling 

Demands for increased recycling of concrete requires companies to developed internally. Analyzed 
results from the survey show that the participating companies believe they require a very increased 
improvement (25% of the companies) or an increased improvement (15% of the companies) internally. 
Only 20% of the participating companies stated that they believed they required a very small increase 
internally; split-up of all answers are shown in figure 15.  

 

 

 



 

 

 

 

 

 

 

 

Figure 15 Assessment of internal improvements in companies to develop concrete recycling 

Related to internal improvement required to meet the increasing on demands for recycling of 
concrete, led to the examination of influencing factors. The survey clearly shows that requirements 
from authorities (environmental requirements, certification, regulations) are considered the most 
influential factor (69% of the participating companies), followed by tax relief, producer responsibility 
(similar to that found on other materials) (51% of the participating companies). Other high-ranking 
influencing factors are the opportunity to increase market share. This is interesting because previous 
results show that the participating companies do not see concrete recycling as a marketing argument, 
as well as opportunities to develop cooperation with companies, which is confirmed by previously 
presented results. On the other hand, increased cooperation with the municipality administrative 
board or municipality is seen as a factor that does not affect internal development in order to meet 
requirements for concrete recycling. Table 1 shows how the companies rank the factors based on their 
influence on developing concrete recycling.  

Table 1 Factors influencing concrete recycling identified by the survey 

Influencing factors (internal)- concrete recycling  
Influence 
(cumulative %) 

Environmental claims, certification, standardization, claims on concrete recycling 69 
Tax subsidies, producer responsibility, low cost coupled with good quality 51 
Increase market share  48 
Increase collaboration between companies   48 

Improving recycling techniques /replacement of natural aggregates  45 
Increased collaboration with research and development institutes and practical 
applications  45 
Access to products manufactured from recycled concrete  40 
Absence of infrastructure, demand for financial support to invest in infrastructure 39 
Lack of confidence for recycled concrete in new concrete 34 
Absence of recycling chain for concrete 31 
Increased cooperation with the municipality and county administrative board 30 
 

  

25%

15%

10%10%

20%

20%

Extent of internal improvements 
required within companies

Very large increase
Large increase

Neutral
Less increase
Very less increase

No answer



3. Interview study with municipal actors and transport/waste 
management companies 

 

3.1  Municipal actors 

In this interview study 4 municipalities in VGR, 3 small and 1 medium sized, are asked about the amount 
mineral waste from household they manage, if they have plans to recycle and weather they use 
procurement as a way of increasing circular material flow in their municipality. It is seen that 3 of them 
already sort mineral waste into own fraction; 1 of them is preparing recycling of mineral waste and 
intends to start selling it as a product (Annex III). The quantities vary between 200-650 t / year and are 
mainly used to build municipal landfills (filling materials).  

Since the governmental Avfallspaket from mid-2020 the municipalities are responsible for construction 
and demolition waste that is not produced in a professional activity, for example waste that arises 
when a private person carries out renovations in the home.  

Every year, the municipalities procure goods and services for 350 billion kr. As more and more 
municipalities demand recycled material, new cycles can arise. Choosing recycled in the first place in 
all procurement is the fastest way to make society circular (Lindeberg 2020).  

Some of the answers: 

“Concrete and other mineral material that comes to us has to be classified as waste. It is better to 
catch it before it becomes waste. It is also very important that it is clean from sealants, blue concrete, 
paint, iron and foam. It is difficult to ensure that municipal waste is clean. The purpose of Recycling 
plants (ÅVC) for household is not only to collect, but also to find storage for the heavy materials such 
as sand, stone, gravel, natural stone, paving stone, demolition concrete so they must have their 
fraction. Parts of these will be sold on site through Recycling plant's store. Today, the municipality pays 
to get rid of the waste (landfill) and in the future they intend to focus instead on recycling where 
perhaps a waste contractor can be interesting as a partner. They also work in the municipality's 
organization when it comes to procurement and the requirements that can be set for the use of 
recycled material in new buildings or refurbished.”  

“Today we have sorting of "filling masses", which means concrete, brick, stone, porcelain. The strategy 
of introducing the filler fraction was to move this type of waste from landfill. We have had a goal in 
our waste plan that we will reduce landfilling by 20% by 2020 compared to 2014. Of course, it would 
have been good to be able to step up the waste ladder to use it again in the manufacture of concrete 
than to use it today as masses and just fill up not be able to use it for construction. If this was technically 
possible and at a reasonable cost, there is definitely a need for recycling”  

“We have focused on our waste streams and annually make a fairly detailed follow-up of our waste 
fractions, where, among other things, concrete waste appears. We do it to keep track of the 
environmental aspect of material use and waste generation, which is one of our significant 
environmental aspects. It is also an accounting requirement according to the standard for sustainability 
accounting, Global Reporting Initiative (GRI), which we apply. Our big challenge is that we have a great 
need to build new facilities and infrastructure. It follows that our waste will increase rather than 
decrease. Therefore, we have begun to investigate opportunities for more reuse, so that our waste 
quantities are given new life elsewhere and increase circularity.” 

 



3.2  Transport/waste management companies 
 
Four transport and waste management companies operating in VGR were asked about the amount of 
mineral waste they handle, the way it is treated and about future plans. Varying amount of mineral 
waste that is handled, about 15,000 t / year. Sorting, separation of reinforcement bars and usually 
crushed products are made from them and used for landfill and industrial site construction. There are 
plans to convert the crushed material into a new product, but more sales areas are in demand, Annex 
III. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  



4. Conclusions  
 

 Major conclusions of this prestudy are as follows: 

-The possibility of concrete recycling increases as several technical standards increase the requirement 
for the use of materials with less climate impact such as recycled concrete ballast  

- Results from the interview study show that municipalities, waste management companies should 
place more emphasis on sorting concrete into their own fraction, finding new sales areas for the 
concrete waste and setting requirements when procuring to use of secondary materials.  

-The survey study with the members of Svensk Betong shows that more than 30% of the respondents 
have resources in their own operations for sorting, storage and about 20% have resources for recycling 
concrete or its by-products. About 50% of the respondents work actively with recycling and have 
expert staff or sustainability managers. The most recycled product is fresh residual concrete from 
construction for ready-mixed concrete and fresh residual concrete in prefab. The prefabricated 
manufacturers are more concentrated around the metropolitan regions, while the ready-mixed 
concrete companies are geographically more dispersed, have national coverage and have a larger 
share of transport distances in the order of 50-99 km. This is within the framework of the metropolitan 
region and the availability of a common infrastructure would benefit both types of companies. The 
most important factors for concrete recycling according to the survey results are environmental 
requirements / regulations with requirements for recycling and tax relief. 

4.1  Suggestions for future development for a circular material flow for concrete  

Suggestions for further development of concrete recycling to increase circular flow of the waste are 
given with regard to four areas: waste management and material flow, recycling techniques, law, 
directives, regulations and logistics, transport and E-market. 

Waste management and material flow 

-The most important measure to ensure quality in mineral waste is by sorting it in own fraction. Pure 
concrete / heavy mineral fraction provides better opportunities for recycling. The Plan and Building 
Act prescribes 6 sorting fractions for building materials: steel, timber, insulation, plaster board, plastic 
and mineral waste 

-Demolition waste should first be risk assessed and after sorting quality assured and divided in sales 
area. A proposal for guidance for risk assessment is presented in a project from SBUF (Swedish 
Construction Industry Development Fund).  

-For residual concrete from own operations, recycling can take place directly up to 5% of the total 
amount of aggregate, a conservative requirement. Investigations from the University of Borås show 
that more aggregate can be replaced without affecting the properties of the concrete as the waste is 
of very good quality.  

-Rest-products from ready-mixed concrete production must be assessed for risk in order to be classed 
as products. There is currently no guidance on risk assessment. The end of waste requirement is also 
unclear. 

 

 



Recycling techniques 

 (Sadagopan 2021) 

-One way to make recycled attractive in terms of price is to produce/ propose products that can be 
produced with recycled as a prefabricated element, e.g. L support. The same applies to by-products 
from concrete production; in combination with guidance on risk assessment / clear end of waste 
requirements can lead to new products.  

-The technical standards should be harmonized with regard to recycled concrete in new concrete. The 
standard SS EN 206 for concrete materials is unchanged, while its Swedish application opens up for 
more use of materials with less climate impact, e.g. a. concrete aggregate. The most important novelty 
is an informative chapter introduced in the Eurocode standard for design of concrete structures with 
recycled aggregate. Replacement of fine + coarse aggregate with recycled with more than 40% of the 
total aggregate is shown. Thus this is an important task in the future: to be involved and harmonize 
the standards that relates to the recycled concrete. 

Law, directives, regulations 

-Two of the largest customers in Sweden are the Swedish Transport Administration and municipal 
actors. By setting requirements for procurement on the proportion of recycled that will be used in the 
production of the new building object, the incitement for more material recycled is created. Today, 
the demands are made rather on the building object level, that it should be recyclable at the end of its 
technical life after 50-100 years.  

-Action plan for the conversion of Sweden presents several proposals on how construction and 
demolition waste can be recycled (Governmental plan on increasing recycling, introducing circular 
economy). Amongst others it is mentioned that the landfill fee increases, that duty quota on recycled 
in the companies' products is introduced. A rapid transition will require support in the form of technical 
knowledge / guidance for risk assessment / infrastructure for companies to meet their quota.   

-The use of concrete waste in new constructions is a technical issue as well as a resource management 
issue. At present, the recycling of concrete is a waste issue that is handled / controlled with the 
Environmental Code (MB) where e.g. the precautionary principle leaves wide range for interpretation 
for risk assessment and end of waste process. The Planning and Building Act (PBL) handles the issue by 
focusing the control plan on construction and demolition waste that is reusable and recyclable, and by 
at least 70% by weight of construction and demolition waste being recycled annually. In addition, the 
technical requirements for aggregate must be met. PBL / MB should therefore be harmonized in 
matters of requirements for waste and validation against reality so that the recycling work carried out 
with construction and demolition waste is not hindered. Switching to a circular economy means 
balancing environmental risks with environmental benefits in the recycling process.  

Requirements for the materials must also be balanced. When virgin material (crushed stone) is used, 
it is controlled for technical requirements of an aggregate material for concrete. When concrete is to 
be crushed and recycled as aggregate, the risk must be assessed for heavy metals, chromium, oil 
residues, etc. according to MB in addition to the technical requirements. It is assumed that the 
concrete during its technical life is soiled with e.g. heavy metals. Different requirements for virgin 
material and recycled brings in asymmetry in the risk assessment process and prevents / complicates 
recycling.  

Logistics, transport and E-market 



-The challenge with logistics is related to the amount of waste and the quality of the waste. Crushing 
plants with primary and secondary products succeed in solving this with the help of reversed logistics. 
Good examples show that by starting recycling, logistics has been optimized and by combining mining 
operations with recycling profitability increased. 

-That a sufficient amount is recovered, close enough is most important to minimize the transport 
distances. This points to regional or even "municipal" solutions, i.e. to distances of perhaps no more 
than 4–5 km, which suit both ready-mixed concrete and prefabricated element manufacturers. The 
survey results support well this hypothesis. However, where the secondary material has a higher 
technical value (and thus economic gain, e.g. in the recycling of concrete in new concrete), longer 
transport distances can still be “sustainable”. 

-Digital solutions or E-market for material flows can be the basis for regional solutions. Such as NCC's 
app - Loop Rocks - Sweden's largest marketplace for recycling stone material, gravel, sand, soil and 
fillers. Similar app can be the basis for the digital solution for recycling concrete in VGR.  

-Concrete recycling is a complex technical system and when the recycling chain is not in place, 
collaboration is required between many actors: demolition contractors, recycling facilities, aggregate 
producers / quarry owners to produce a product based on recycled thus full-scale potential assessment 
is needed. 

-The synergy effects of 3 factors are studied here: climate reduced cement (replacement with slag), 
recycled aggregates and transport optimizing. More resource efficiency maybe proven both from 
material and transport point of view if a demolishing object oriented approach is applied. Thus the 
goals are to recycle/reuse as much as possible in the new building instead of awaiting that amount 
material of a certain quality accumulates; also the involved companies are partnering on bases of local 
representation at the perimeter of  the new building. 
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Annex II Survey questions 

The survey was prepared in Swedish language and is shown in this annex.  

 

 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

  



 



 
Annex III Interview questions 

Municipality actors 

1. How much concrete / mineral waste (concrete, brick, rock) is there in the household waste? Are 
there any statistics in the municipalities?  

2. Is there any recycling ongoing for this waste? Is there a need to make plans for recycling?  

3. In the supervision of operational waste: how much concrete / mineral waste is involved? Are there 
any statistics through the supervision?  

4. What are the trends in companies, is there an interest in recycling, reuse of concrete materials? Can 
the municipality support / nudge the companies to recycle more?  

5. Within your procurement – do you work with claims to use recycled materials? 

 

Transport/waste management companies 

1. How much concrete / mineral waste (concrete, brick, rock) do you handle in your business?  

2. What treatment does the concrete waste undergo in your business (reuse / recycling / landfill / 
other)? Is it recycled to a new product?  

3. Are there any recycling, recycling plans for this waste? Do you see a need to make plans for recycling 
due to inquiries from customers? 

 

 

 

 

 

 

 


