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Concrete is a material with a long history and has been proven to possess good 
properties even as a reused material. Despite it being extensively used in its re-
used form as crushed concrete in Southern Finland, it still is not used very much 
in the Vaasa region. Work is however under way to change this, with a circular 
economy cluster at Fågelberget industrial area in Mustasaari municipality cur-
rently getting closer to construction. This thesis and the handbook resulting from 
it are a stepping stone towards the increasing reuse of crushed concrete in the 
area. 

The special requirements for the reuse of waste concrete as crushed concrete 
are found in the Governmental Decree on the Recycling of Some Waste in Earth-
works (843/2017), or MARA for short. The recent legislation update has led to 
some confusion, which is why a handbook is necessary not only for new users of 
crushed concrete, but also those who have followed the previous legislation. The 
handbook focuses on simplifying the information by making it more visual and 
task-oriented. 

The handbook has been structured so that it can be used for other projects as 
well. It could, in the short term help Finland reach the EU goal of a 70 % con-
struction and demolition waste recycling rate and in the long term help create a 
sustainable future, even if it is only by small steps. 

Key words: demolition concrete, crushed concrete, circular economy, reuse, 
MARA decree (2017/843) 
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ABBREVIATIONS AND TERMS 

AVI Regional State Administrative Agencies 

CDW Construction and demolition waste 

CE Conformité Européenne, certification 

CEN European Committee for Standardisation 

CO2 Carbon dioxide 

Crushed concrete Includes demolition concrete and crushed concrete orig-

inating from concrete production 

Demolition concrete Crushed concrete originating from demolition site. 

ELY Centre for Economic Development, Transport and the 

Environment 

InfraRYL The General Quality Requirements for Construction 

Work – Building Information Group 

MARA Governmental Decree on the Recycling of Some Waste 

in Earthworks (2017/843) 

QAS Quality assurance system (laadunvarmistusjärjestelmä) 

QCS Quality control system (laadunvalvontatutkimukset) 

SFS Finnish Standards Association 

VASEK Vaasa Region Development Company  
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1 INTRODUCTION 

Circular economy is a concept that has been around since “the birth of industrial-

isation” but has become more and more popular around the world during the last 

20–30 years and is now promoted by the EU and many national governments 

(Korhonen, Honkasalo & Seppälä 2018, 37). It diverges from the linear approach 

to industry mainly used today, which has led to environmental issues both on 

local and global scale (Korhonen et el. 2018, 37), instead promoting the idea of 

sustainable development, or “development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” 

(Brundtland 1987, 41). 

Circular economy is much more than just recycling. It puts a focus on the whole 

life-cycle of a product, as Korhonen et al. (2018, 37) writes, circular economy 

“emphasizes product, component and material reuse, re-manufacturing, refur-

bishment, repair, cascading and up-grading as well as solar, wind, biomass and 

waste-derived energy utilization throughout the product value chain and cradle-

to-cradle life cycle”, the keyword being throughout. Circular economy is not about 

just recycling materials into low-grade ‘new’ materials, the circular thinking starts 

from the birth of a product and the focus should lie on reuse, refurbishment and 

repair, with combustion being the second to last option, landfilling being the last. 

Due to the circular economy concept being overarching and holistic by nature, 

implementation requires cooperation between governments, civil society and pri-

vate actors. China adopted circular economy as a law in 2008, due to the social 

inequalities and environmental degradation that resulted from the countries quick 

economic growth and industrial expansion, in order to secure future success. (CI-

RAIG 2015, viii & 41.) The economic, social and environmental ‘wins’ are well 

summarised by Korhonen et al. (2018) and can be seen in figure 1. A successful 

implementation of the circular economy concept in Finland is estimated to create, 

per annum, about 2.5 billion € (Korhonen et al. 2018, 37). 

Fågelberget industrial area lies in Mustasaari, Finland, and is the location of a 

planned circular economy cluster. The area has had industry since 1980 but has 

now been re-planned, adding another 60 lots, of which 11 are specifically for 

companies working within the circular economy concept. The lots for circular 
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economy are placed the closest to Stormossen waste management centre and 

Westenergy incineration plant, in order to create easy opportunities for coopera-

tion and material flow. The area can be seen in figure 2 and the location of the 

circular economy lots are marked within the black line. (Korsholms kommun, n.d.) 

The intent is to create a testing ground for advanced environmental technologies 

where material logistics already are in place. Fågelberget has good road connec-

tions in all directions, and Port of Vaasa, national railroad services, and Vaasa 

Airport all lie within a 12 km distance. (Korsholms kommun, n.d.) 

For this thesis the focus lies on demolition concrete and what is required in order 

to use it as a foundation structure material at Fågelberget, specifically for the 

circular economy lots. Since the Governmental Decree on the Recycling of Some 

Waste in Earthworks (843/2017) got updated in the beginning of last year, Janu-

ary 2018, some confusion has followed as to how one is to proceed if wanting to 

FIGURE 1. Summary of the ‘wins’ implementation of circular economy can pro-
vide a society (Korhonen, Honkasalo & Seppälä 2018, 40). 
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use demolition concrete. Therefore, a handbook with easy to follow guidelines is 

needed for builders and entrepreneurs, in order to increase the willingness to use 

crushed concrete as an alternative to crushed stone. 

Currently there are at least three companies accepting concrete for crushing in 

the Vaasa region, all of them with material ready for use (Sparf 08.04.2019). More 

material will soon be available, with the Vaasa Harness Racing Track stand and 

the silos at Åbo Akademi Vaasa Campus about to be demolished (VASEK 2018), 

and more structures to follow in the future due to new standards and buildings 

getting old (in conversation with Mikael Sparf, President of Ab Sparal Oy, 

27.02.2019). Reuse of the crushed concrete would offer a sustainable way of 

disposing of the material. 

 

FIGURE 2. Fågelberget industrial area in Mustasaari. Lots intended for circular 
economy within the black boarder. (Korsholms kommun n.d. (edited)) 

In the following chapters concrete and its reuse will be introduced, followed by 

the Finnish legislation concerning reuse of demolition concrete, focusing on the 

new decree. Afterwards, key concepts to keep in mind when creating a handbook 

will be covered. Lastly there will be a discussion about the covered topics before 

the final conclusion. 
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2 THEORY 

Concrete has actively been used since the 1900s (after being rediscovered in the 

1800s), but already in Ancient Rome the formula was known (Betoni n.d.). Picture 

1 showcases two concrete buildings from different centuries, Pantheon in Rome 

and Helsinki Central Station.  

 

PICTURE 1. Pantheon (around 115-125 A.D.) in Rome and Helsinki Central Sta-
tion (1919) (Revontuli 2005), two buildings built using concrete. The pictures are 
available under the Creative Commons CC0 1.0 and CC BY-SA 3.0 licences re-
spectively. 

After its rediscovery, the concrete went through quick development and provided 

a cheap building material that offered new architectural possibilities. In the 1950s 

element technology was developed and during the 1960s–70s concrete was used 

extensively in Finland, due to the after-war urbanisation and following need for a 

lot of accommodation to a good price. The rapid increase in demand and rela-

tively short experience with the material resulted in the need for renovations not 

more than 30–40 years later. (Betoni n.d.) Despite the renovations, many of the 

buildings are now facing demolition within the next 10–20 years, due to damages, 

foundation issues, and new building standards (in conversation with Mikael Sparf, 

President of Ab Sparal Oy demolition company, 27.02.2019). 

2.1 Demolition Concrete 

Demolition concrete is part of the larger waste group construction and demolition 

waste (CDW). In Europe 800 million tonnes CDW is generated each year 

(Deloitte 2017, 7), which amounts for around 25–30 % of the total waste gener-

ated (Interreg Europe 2017). Around 21 000 tonnes of CDW was generated per 

year in Finland 2006–2012, according to a study made by Deloitte (2015, 25) for 
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the European Commission. The large amounts of CDW is due to an increase in 

both construction and demolition, and this burdens waste management systems 

and, occasionally, harms the environment on both small and large scale (del Río 

Merino et al. 2010, 118). 

 

FIGURE 3. Division of waste types in CDW per European member state (Deloitte 
2017, 15). 

Figure 3 shows the distribution of waste types included in CDW for the EU mem-

ber states, where category W121 is mineral waste from construction and demoli-

tion, which is the category concrete falls under. In the Deloitte study from 2017 a 

breakdown on material types can be found for nine of the member states. This 

breakdown shows how varied the distribution of material types can be in CDW 

between countries and how big a part mineral waste is of CDW. Going further 

back, to 2008, it was estimated that 75 % of the volume demolition waste was 

made up of concrete (del Río Merino et al. 2010, 121). In Finland, it is estimated 

that the amount of waste concrete (from both demolition, construction and pro-

duction) generated every year is about 1 500 tonnes (Vuorinen 2017). Most of 

the waste concrete, around 60–80 % (or 900–1200 tonnes) originates from dem-

olition sites (Linden 2017, 44). 
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2.2 Reuse of Demolition Concrete 

Currently about 50 % of CDW is recycled within the EU and the European Com-

mission has set a goal to reach a recycling rate of 70 % in a year’s time (by 2020) 

(European Commission 2018). This is one reason to take an active approach to 

the reuse and recycling of demolition concrete, as it is part of the largest CDW 

group. 

Demolition concrete, which is produced from demolition of different civil works, 

such as buildings, roads, and other structures, is a good substitute to crushed 

stone (del Río Merino et al. 2010, 121; HSY 2014, 1; Linden 2017, 1) and is both 

easily available and highly economical (Vuorinen 2017). In Finland the cost of 

crushed concrete is about 1/3 of the cost of crushed stone (VASEK 2018) and it 

reduces the need for the crushed stone, which is a finite resource with the most 

easily accessible deposits close to cities often already depleted, as well as the 

need for landfilling (del Río Merino et al. 2010, 121; Linden 2017, 51). 

In order to reuse demolition concrete, steps must be taken already during the 

demolition process. Materials must be separated so that as clean a product as 

possible (with as high a quality as possible) can be attained. In practice this 

means a building must be stripped of materials other than concrete, to as large 

an extent as possible. This creates an increase in processing time and cost for 

the demolition, but, as del Río Marino et al. (2010, 123) points out, the economic 

benefits of gaining a product rather than waste can exceed the costs. 

Another benefit of using demolition concrete is the location of the material. Most 

construction takes place in cities and other populated areas, which also is where 

most of the demolition occurs. With the easily available, close by, resources of 

crushed stone becoming rarer, crushed concrete offers a both cheaper and more 

environmentally friendly source of earthwork material, by cutting transport costs 

and emissions. (Linden 2017, 1 & 44.) 

A common concern has been about the strength of recycled concrete. Carbona-

tion, or the absorption of carbon dioxide (CO2), has traditionally been seen as a 

deterioration mechanism, since it lowers the pH of concrete and thus leads to 

corrosion of reinforcements (Pade & Guimaraes 2007, 1348). However, long-
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term studies have shown that structures made of crushed concrete have strength-

ened over time. One example can be found in the study done by Taavi Dettenborn 

(2013, 91), where the lead bearing capacity was 15–25 % higher for structures of 

crushed concrete compared to structures of crushed stone, 13–15 years after 

construction. Similar results can be found from cases all around the world. This 

is due to the ability of the cement in the concrete to re-bind through hydration (a 

chemical reaction between minerals in cement and water) (Dettenborn 2013, 46). 

Crushed stone does not have this ability. The vibrations caused by traffic there-

fore affects crushed stone more heavily than crushed concrete, since the crushed 

stone pieces slowly will become rounder due to the friction between the pieces. 

Crushed concrete is not affected the same way, since the pieces are, to some 

extent, stuck together. Since the re-binding is most active right after crushing, 

many countries prefer to use the recycled concrete as soon as possible, but no 

greater negative effects due to storage has been seen in Finland (Dettenborn 

2013, 41). 

Carbonation can actually be seen as good from an environmental standpoint, 

since it binds CO2 to the concrete. In Finland, approximately 1/3 of the CO2 re-

leased into the atmosphere during the concrete production is re-bound to the 

concrete whilst it is standing as its first construction piece. From the demolition 

onwards, almost 2/3 are re-bound, due to the larger surface area of the crushed 

product. This results in an almost carbon-neutral material, after it has been used 

for its original purpose and 30 years as a reused material. (Pade & Guimaraes 

2007, 1349−1354; Linden 2017, 45.) It is due to be noted that the concrete re-

binds only what was released from the raw materials during production. This 

means that the statement ‘carbon neutral’ is relative, since it does not take other 

emissions caused by production into consideration. 

2.2.1 Reuse of Demolition Concrete in Finland 

Infrastructure in Finland has used crushed concrete in earthworks since the be-

ginning of the 1990s, mainly for roads and streets (Linden 2017, 1). The Road 

Administration (Tiehallinto, operational 2001–2009, succeeded by The Finnish 

Transport Infrastructure Agency, 2010–) has stated in a report from 2007 that 

crushed concrete is a technically and environmentally almost safe material. Usu-

ally it includes impurities such as metals, glass, organic material etc. (del Río 
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Merino et al., 2010 121) and in order to make sure the material is safe, there are 

both legislation (see chapter 3), quality classes, and certifications in place. 

There are four quality classes for crushed concrete, called BeM I–IV (from the 

Finnish word for crushed concrete – betonimurske), of which BeM I is the safest 

to use, since it contains the least amount of foreign material. (Tiehallinto 2007, 

35.) In table 1 a breakdown of the quality classes can be found. It is due to be 

noted that for BeM I–III, the grain size must be in line with the criteria for their 

intended use, as defined by InfraRYL (The General Quality Requirements for 

Construction Work – Building Information Group) (Cities of Helsinki, Espoo and 

Vantaa 2015, 4). To be noted as well is that other materials include wood, plastic, 

and similar, whilst light organic materials include e.g. cell foam and mineral wool 

(Tiehallinto 2007, 35). 

TABLE 1. Crushed concrete quality classes (BeM I-IV) (Tiehallinto 2007, 35). 

Property BeM I BeM II BeM III BeM IV 

Source of raw 
material 

Concrete indus-
try 

Demolition site 
or equivalent 

Demolition site 
or equivalent 

Demolition site 
or equivalent 

Grain size As defined by 
InfraRYL 

As defined by 
InfraRYL 

As defined by 
InfraRYL 

Varies 

Frost tendency Non-freezing Non-freezing Non-Freezing Varies 
Compressive 
strength MPa 

≥ 1.2 ≥ 0.8 - - 

Brick max 
share, mass-% 

0 10 10 30 

Other material 
max share, 
mass-% 

0.5 1 1 1 

Light organic 
material, mass-
% 

Not a harmful 
amount 

Not a harmful 
amount 

Not a harmful 
amount 

Not a harmful 
amount 

The CE marking, or Conformité Européenne, is a certificate that certain products 

must have in order to prove they have “been assessed and meets EU safety, 

health and environmental protection requirements” (Your Europe 2018). It affects 

products that are to be marketed or sold within the EEA (European Economic 

Area), regardless of the country of origin (Your Europe 2018). The specific stand-

ard for crushed concrete that must be fulfilled to get the CE marking is EN 

13242+A1 – Aggregates for unbound and hydraulic bound materials for use in 

civil engineering work and road construction (Sparal n.d).  

The usage areas of crushed concrete are defined in the Governmental Decree 

on the Recycling of Some Waste in Earthworks (843/2017) (for further information 
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on the decree, see chapter 3.1). They include common roads, streets, sidewalks, 

necessary areas for road maintenance or traffic, parking lots, sports fields and 

sports tracks, rail yards, storage areas and roads for industry, waste manage-

ment, and air traffic (HSY, 2014, 1). 

An example road where demolition concrete was used in the supporting layers is 

Lahdenperänkatu in Tampere. The road was built in 1996 using crushed concrete 

from Tampere Sports Hall (Tampereen Urheilutalo) and its load bearing capacity 

has since been tested using a falling weight deflectometer. The results show a 

larger bearing capacity for Lahdenperänkatu than its comparison road. (Detten-

born 2013, 70−73). This is just one example, but Dettenborn (2013) gives a few 

more examples in her master’s thesis. The conclusion drawn from tests on their 

bearing capacity is that the strengthening of the roads is the largest during their 

first few years (Dettenborn 2013, 91), which is understandable since that is when 

the re-binding through hydration is the most active. 

The reuse of demolition concrete (and crushed concrete of other origin) also con-

serves natural environments, such as gravel eskers and exposed rock, which is 

why the Finnish Environment Institute (SYKE) wants to increase the reuse of 

stone materials from the current 2–3 % to 10 % within the upcoming years (Lin-

den, 2017, 52). With the already mentioned upcoming demolition of old concrete 

houses from the 1960s and 1970s, and the following construction of new ones, 

reuse is the easiest way to save on the finite virgin material accessible in the 

area. 
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3 LEGISLATION 

The legislation affecting the reuse of demolition concrete in Finland can be found, 

mainly, in the Governmental Decree on the Recycling of Some Waste in Earth-

works (843/2017) (henceforth called MARA). Other important legislative texts that 

also affect the reuse are the Water Act (587/2011), Waste Act (646/2011), Gov-

ernmental Decree on Waste (179/2012) and the Environmental Protection Act 

(527/2014). The Waste Tax Act (1126/2010) is currently affecting the producers 

of reusable crushed concrete, since it limits their storage time, but it does not 

affect the reuse of crushed concrete specifically. 

It is due to be noted that the crushed concrete in this thesis is used as an umbrella 

term for both crushed demolition concrete and crushed concrete originating from 

concrete production. It should also be noted that waste in the MARA decree in-

cludes crushed concrete, as well as aerated concrete, lightweight expanded clay 

aggregates (LECA), fly ash, bottom ash, sand from fluidised bed combustion 

(black coal, peat and wooden materials), crushed brick, crushed asphalt con-

crete, treated waste incineration slag, casting sand, chalk, whole and crushed 

tyres, and specified waste removed from a construction (MARA, appendix 1). The 

focus of this thesis lies on crushed concrete, mainly in the form of demolition 

concrete, and specifics for the other waste types are not covered. 

3.1 MARA Decree (843/2017) 

On January 1st, 2018, a new MARA decree entered into force, replacing the pre-

vious decree (591/2006) from 2006. The aim of the decree is to encourage waste 

recycling by creating conditions that allow for some waste materials, such as 

demolition concrete, to be used in earthwork, such as traffic route and field con-

structions, as well as industry and storage buildings’ base structures, without the 

need for environmental permits. On average it takes around 17 months for an 

environmental permit to be processed by the Regional State Administrative Agen-

cies (AVI), for Western and Central Finland the average time is 15 months (Attila 

2017, 13), and can easily cost many thousand euros (Governmental Decree on 

the Regional State Administrative Agencies Fees 2019–2020 (1244/2018), ap-

pendix 1). But through the MARA decree, instead of a permit, only a notification 
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for registration must be made by the holder of the recycling location to the super-

vising authority, which is the local Centre for Economic Development, Transport 

and the Environment (ELY) (MARA 5 §). A notification can be accepted as soon 

as the next day, but usually takes a few days to process (Jälkö 2019). Regulations 

on the notification timeframe can be found in 116 § of the Environmental Protec-

tion Act and will be covered in chapter 3.2. In figure 5 a checklist of the necessary 

information to be included in the notification according to MARA 5 § can be seen. 

Missing information will cause delays to the registration (Jälkö 2019). 

3.1.1 Changes in the MARA Decree 

As already stated was the MARA decree renewed in 2018. The base and goals 

are the same, but the changes made cover the usage options, the limit values, 

and the quality management requirements. Since the renewal, use of crushed 

concrete is possible in a wider range of areas. For the limit values, they are now 

defined by place of reuse, rather than type of waste material (as was the case 

previously). The quality management requirements are defined and include, 

among other things, a study of the crushed concrete, and the reuse information 

must be documented. (SYKE 2018, 2.) 

3.1.2 Registration Process 

The registration process starts after the building or action permit has been ap-

proved by the municipality for the earthwork. The registration is largely just about 

filling in the form provided by ELY (see appendix 1), but since the form can be 

used for other waste types as well, it cannot be filled out without knowing the 

legislation. Parts of the necessary information can be found in other legislative 

texts, e.g. waste categories are to be found in the Governmental Decree on 

Waste (179/2012), appendix 4, and water courses are defined by the Water Act 

(587/2011). As previously mentioned is the necessary information to be gathered 

for the registration found in figure 5. 

The first few points in the checklist include basic information. As for the location 

of the reuse site (and, if separate, temporary storage site), there are a few loca-

tions not allowed. They are areas meant for housing or as playgrounds for chil-
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dren, nature protection areas, areas for food crops, inland areas in risk of flood-

ing, groundwater areas in class 1 or 2 (MARA 2 §). One must also make sure the 

reuse site (and temporary storage site) lies more than 30 m from a well, house-

hold water source, or watercourse mentioned in table 2, and there must be at 

least 1 m between the crushed concrete layer and highest groundwater level 

(MARA 4 §). One should note that groundwater and groundwater area have dif-

ferent definitions. According to the Environmental Protection Act (527/2014) is 

groundwater water existing in the ground or bedrock, usually 3-5 m below the 

FIGURE 4. Checklist for the notification for registration, in accordance with the 
Governmental Decree on the Recycling of Some Waste in Earthworks (843/2017) 
5 §. 

Notification for Registration Checklist 

 Name, contact details, and billing details. 

 For the holder of the recycling site. 

 For the holder of the temporary storage site. 

 Coordinates of the location of the recycling site. 

 To be given in coordinates on a blueprint/map. 

 The blueprint is to also include groundwater areas and their classifi-

cation, fresh water sources and watercourses. 

 The purpose of the recycling site, or details on plans, permits, or notifications 

concerning earthworks or a municipal general scheme. 

 Name and contact details of who is handing over the waste. 

 Waste category and investigation on leaching and concentration of harmful 

substances, including a quality management report. 

 Information on the quality assurance system. 

 Amount of waste. 

 A survey of the construction containing waste and a principal cross section, 

as well as: 

 the technical suitability of the waste material, 

 material used for covering and coating, 

 storage on the recycling site, 

 other activity on the recycling site, 

 needed environmental protection actions due to above mentioned. 

 Timeframe for the recycling for the duration of the earthwork. 
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surface (SYKE 2016), whilst a groundwater area is a geologically defined area 

with an important flow of groundwater or that could be used as a water source. 

It is also due to be noted that the classification of groundwater areas was updated 

in 2015 when the Act on the Organisation of River Basin Management and the 

Marine (1299/2004) was updated. The reclassification of groundwater areas is 

currently under way in South Ostrobothnia, Ostrobothnia and Central Ostroboth-

nia (South Ostrobothnia ELY 2018). The new classification, which is used in the 

updated MARA, divides the groundwater areas into class 1, important for the wa-

ter supply, class 2, other areas suitable for water supply, and class E, areas of 

ecological importance (Act on the Organisation of River Basin Management and 

the Marine (1299/2004) 10b §). 

TABLE 2. Watercourses according to the Water Act (587/2011) 1 chapter, 3 §, 
subsection 1, point 3. 

Considered as watercourses Not considered as watercourses 
- Lakes, tarns, river, streams, and 

other natural waterbodies 
- Man-made lakes, channels and 

other equivalent waterbodies 

- Streamlets, ditches, and springs 

Box five in the checklist (figure 5) asks for the waste categories and the leaching 

and concentration of harmful substances, as well as the quality management. As 

already mentioned can the waste categories relevant for demolition concrete be 

found in appendix 4 of the Governmental Decree on Waste (179/2012) and they 

are 17 01 01 (concrete) or 17 01 07 (mixtures of concrete, bricks, clinker bricks, 

and tiles not containing harmful substances), and for crushed concrete originating 

from production of concrete, 10 13 14. The limit values for harmful substances in 

crushed concrete can be found in table 3 and will, together with the quality man-

agement, be covered more closely in chapter 3.1.3. 

The earthwork, and how crushed concrete is used in it, are for the most part de-

scribed by enclosures when filling out the form. The construction specifications 

announced in the MARA decree for crushed concrete are the grain size, no larger 

than 90 mm, the thickness of the waste layer, 1.5 m, and the need to cover or 

coat the concrete layer. In traffic route and field construction the concrete layer 

must be covered by an at least 10 cm thick layer of non-polluted natural earth or 

stone material, whilst in industry and storage buildings’ base structures a coating 
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that prevents rain water from entering the concrete layer must be created, as no 

more than 5 % may be absorbed by the structure. (MARA 3 § & appendix 2.) 

Adding to the checklist is information on temporary storage. According to the 

Waste Act 29 §, subsection 1, point 2, can waste, or in this case crushed con-

crete, only be delivered if the receiver has an environmental permit or registration. 

This means that the MARA registration has to be approved before the receival of 

the crushed concrete. The concrete can then be stored up to 12 months if cov-

ered, but if uncovered only 4 weeks (MARA 4 §). 

Notification for Registration Enclosures 

 Information on the location of the reuse site. 

 GPS-coordinates (ETRS-TM35FIN) on a blueprint or map. 

 Groundwater areas and their classification, fresh water sources and 

water courses. 

 Principal cross section of the earthwork where the different layers are shown. 

 Written assurance that the quality management has been done in accord-

ance with the decree. 

 Information on the quality assurance used. 

 Investigation on the harmful substances in the crushed concrete, including: 

 A plan for and description of the sample taking. 

 The measurement results. 

 Information on the laboratory’s area of competence and the reference 

methods used in the study. 

 Accreditation of the used methods and their margin of error. 

 Investigation of the technical suitability of the crushed concrete for its in-

tended use (CE-marking, goods declaration or written assurance by cus-

tomer or contractor). 

 If necessary: 

 Written authorisation for filling in the form, if the form is filled in by 

someone else than the owner of the reuse site. 

 Information on the location of the temporary storage site. 

FIGURE 5. Checklist for necessary documents to be enclosed with the MARA 
registration form. Summarised from the official form (see appendix 1). 
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When the form is filled it is handed in to the local ELY centre for processing 

(MARA 5 §). As already mentioned, the processing time is very short for registra-

tions compared to permits, done in less than a week instead of over a year. This 

is provided all the information and enclosures are correct. A list of necessary en-

closures for the registration can be found in figure 6. 

When the earthwork is finished the owner of the reuse site is to fill in the final 

report (see appendix 2) and hand it in to ELY, in order to prove it has been done 

in agreement with the registration (MARA 5 §). 

3.1.3 Quality Management 

In this chapter the quality management (laadunhallita) required for reuse of 

crushed concrete will be covered. One should note that it is done by the one 

crushing the concrete, which means that if crushed concrete is bought, the buyer 

only has to make sure this part is done (MARA, appendix 3). 

The quality management is divided into two parts, the quality assurance system 

(QAS) and the quality control study (QCS). QCS is further divided in to two parts, 

the sample taking and the analyses of the concrete. (MARA, appendix 3.) 

The first part of appendix 3 in the MARA decree covers the QAS. The QAS is 

needed in order to get, black on white, identifiable and trackable records that 

prove the concrete’s fulfilment of the quality requirements seen in table 3, and 

that the quality management has been done in accordance with the decree 

(MARA, appendix 3). There are a few exceptions to the limit values seen in table 

3 and other requirements which are summarised in table 4. As for the QAS, it is 

to at least include type of waste (in this case concrete) and its waste category, 

information about the QCS, how the concrete has been stored and treated, who 

is responsible, an audit and evaluation plan, as well as the monitoring and report-

ing of the analyses’ results (MARA, appendix 3). 

The second part of appendix 3 in the MARA decree covers the QCS. Depending 

on the origin of the waste concrete, there are slightly different requirements for 

the sample taking, such as the need for analysing the material composition (see 

table 4: “All crushed concrete”) only affecting demolition concrete. However, what 
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they have in common is the sample size, which for the bulk sample is a maximum 

weight of 10 000 t and must be made up of at least 20 sub samples. The sample 

taking must be planned and conducted in accordance with the following stand-

ards: SFS-EN 14899, the European Committee for Standardisation’s (CEN) tech-

nical reports, and the earthwork field’s own standards. The standards that are to 

be used for analyses are summarised in table 5 and must be done by an accred-

ited laboratory. As for the results of the analyses, the margin of error is not taken 

into consideration when comparing results with the limit values (table 3). (MARA, 

appendix 3.) 

TABLE 3. Limit-values for the leaching and concentration of harmful substances 
in crushed concrete as specified in the Governmental Decree on the Recycling 
of Some Waste in Earthworks (843/2017), appendix 2, table 1. 

 Earthwork project 

 Harmful sub-
stance 

Traffic 
route 

Fields Industry and storage 
buildings’ base 
structures 

  
Covered Coated Covered Coated  

L
e

a
c
h

in
g
 

(m
g

/k
g

 L
S

1
 =

 1
0

 l
/k

g
) 

Antimony (Sb) 0.7 0.7 0.3 0.7 0.7 
Arsenic (As) 1 2 0.5 1.5 2 
Barium (Ba) 40 100 20 60 100 
Cadmium (Cd) 0.04 0.06 0.04 0.06 0.06 
Chromium (Cr) 2 10 0.5 5 10 
Copper (Cu) 10 10 2 10 10 
Lead (Pb) 0.5 2 0.5 2 2 
Molybdenum 
(Mb) 

1.5 6 0.5 6 6 

Nickel (Ni) 2 2 0.4 1.2 2 
Selene (Se) 1 1 0.4 1 1 
Zink (Zn) 15 15 4 12 15 
Vanadium (V) 2 3 2 3 3 
Mercury (Hg) 0.03 0.03 0.01 0.03 0.03 
Chloride (Cl-) 3200 11000 800 2400 11000 
Sulphate (SO4

2-) 5900 18000 1200 10000 18000 
Fluorine (F-) 50 150 10 50 150 
Dissolved or-
ganic carbon 
(DOC) 

500 500 500 500 500 

C
o
n

c
e

n
tr

a
ti
o

n
 

(m
g

/k
g

 d
ry

 m
a

s
s
) 

PAH-compounds 30 30 30 30 30 

Phenol com-
pound 

10 10 5 10 10 

PBC-compounds 1 1 1 1 1 

Petroleum hydro-
carbons C10-C40 

500 500 500 500 500 

1LS = leaching 
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TABLE 4. Exceptions from the limit values and other requirements facing the use 
of crushed concrete as specified in the Governmental Decree on the Recycling 
of Some Waste in Earthworks (843/2017), appendix 2. 

When  Change / Requirement 

The thickness of the 
construction is ≤ 0.5 
m. 

Covered traffic route Barium (Ba) 80 
Vanadium (V) 3 
Chloride (Cl-) 3 600 
Sulphate (SO4

2-) 6 000 
Coated traffic route Chloride (Cl-) 14 000 

Sulphate (SO4
2-) 20 000 

Covered field Antimony (Sb) 0.4 

Distance to the sea is 
≤ 500 m, water run-
ning through the 
construction towards 
the sea, and there are 
no domestic wells.  

 Chloride (Cl-) not measured 
Sulphate (SO4

2-) not meas-
ured 
Fluoride (F-) not measured 

All crushed concrete  ≤ 30 weight-% brick or tile 
waste 
≤ 1 weight-% foreign mate-
rial heavier than water 
≤ 10 cm3/kg material lighter 
than water 

If the concrete is mixed with other materials to improve its technical prop-
erties, it must still meet the limit values. 

TABLE 5. The international standards to be followed for the analyses of crushed 
concrete (Governmental Decree on the Recycling of Some Waste in Earthworks 
(843/2017), appendix 3). 

  Test Standard 

Leaching Percolation Test CEN/TS 14405 
Two-step Shake Test SFS-EN 12457-3 
Leach Water SFS-EN 12506 

SFS-EN 13370 
SFS-EN 16192 

DOC CEN/TS 14429 
CEN/TS 14997 

Concentration Petroleum hydrocarbons SFS-EN 14039 or corre-
sponding 

PCB  
PAH  

Material composition  EN-933-11 

What should be noted specifically for demolition concrete regarding the quality 

management is how the process starts already at the demolition site. In order to 

provide conditions for separation and removal of recyclable materials during the 

demolition, they must have been identified beforehand (MARA, appendix 3). This 
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is also relevant for the concrete to pass the material composition test and be 

within the limits set as seen in table 4: “All crushed concrete”. 

3.2 Environmental Protection Act (527/2014) 

As previously mentioned, the timeframe for the notification for registration for the 

reuse of crushed concrete can be found in 116 §, subsection 2, of the Environ-

mental Protection Act (527/2014). It states that the notification for registration 

should be made the latest 60 days before the operation begins. The registration 

is then due to occur within 60 days from when the notification was made. If infor-

mation is lacking from the notification, the registration is not due until 60 days 

after all the information has been received. 

As previously mentioned is the registration often done a lot quicker than 60 days, 

and can be approved already within a few days (Jälkö 2019). 

3.3 Waste Tax Act (1126/2010) 

As mentioned does the Waste Tax Act (1126/2010) affect the producers of reus-

able crushed concrete. 5 § states that waste for recycling (or reuse) can be 

stored, if noticeably separated from a dumping ground, a maximum of 3 years 

before a waste tax of 70 euros per tonne is added. An exemption from this is 

crushed concrete that is to be reused at a dumping ground, for the construction 

work needed in order to build, run or close the dumping ground, for which no tax 

is added (Waste Tax Act 1126/2010 6 §). Waste tax is neither applied to a tem-

porary storage site (Waste Tax Act 1126/2010 3 §). In other words, the producers 

do want to sell the crushed concrete within the three-year limit to avoid the waste 

tax. This has become a problem for the producers in the Vaasa region, since 

production currently is bigger than consumption. 
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4 THE HANDBOOK 

Part of this thesis is the creation of guidelines in the form of a handbook, where 

the essential information for reuse of demolition concrete is gathered. The hand-

book is to be as easy to understand and follow as possible, in accordance with 

VASEK’s wishes. Therefore, the following key concepts for creating an effective 

handbook are taken into consideration. 

One of the core concepts for an effective handbook has, through user polls al-

ready in the 1980s, been identified as the use of fewer words (Maynard 1982, 

16). This is something that still is relevant, according to Forbes’ article “Seven 

Ways To Create A Great Employee Handbook” (2017). A handbook benefits from 

the use of fever words by, as Maynard (1982, 16) puts is, being “concise and 

organized [which makes] for [a] quick retrieval of information”. However, Maynard 

points out that too few words can cause issues, since different people need dif-

ferent things from a handbook, depending on how familiar they are with the sub-

ject. The target group should therefore be identified when creating a handbook 

or any other type of guideline. 

Something that goes hand in hand with keeping the handbook concise is keeping 

it task-oriented instead of descriptive (Maynard 1982, 16). This mean the focus 

should lie on what is needed in practice, rather than just a rewrite of the legisla-

tion. Another important point which is introduced by Forbes (2017) is to keep the 

handbook current, which in this case is one of the core points since the legislation 

update has caused some confusion (Penttinen-Källroos 2019). 

These four points, moderate word use, identification of the target group, task-

orientation, and keeping it current, together with a good design, since visuals can 

ease understanding of a subject (Geraldi & Arlt 2015), are held in mind to create 

a handbook that people unfamiliar with reuse of demolition concrete easily can 

utilise, whilst highlighting information even those familiar with the subject can 

have use of. 

Therefore, has the handbook been structured so that it follows the registration 

process described by the MARA decree (see chapter 3.1.2). The information from 

the decree is presented in both text form and through figures. This allows for the 
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quick retrieval of key information Maynard (1982) talked about, as well as provid-

ing the context needed for people unfamiliar with the reuse of crushed concrete. 

Thus, both target groups are taken into consideration. 

Since the registration process mainly consists of filling out a form, and one of the 

key points of the handbook is to keep it task-oriented, the form has been divided 

and each part gone through separately in the handbook. This allows for infor-

mation from the decree to be given concisely where it is needed, instead of having 

long paragraphs explaining the decree. Visuals were also taken into considera-

tion for quick information retrieval, with highlights on key words in each section of 

text. The same concept was used for the final report form. 

Through discussions with people in the field, such as development managers, 

people working within demolition and waste management, and officials from ELY 

centres, it was concluded that use of one’s “own concrete” could be of interest to 

those looking into using crushed concrete. In the MARA decree, this is not cov-

ered specifically, but the required quality management is (see chapter 3.1.3). 

Since it in the registration form asks for proof of the quality management having 

been done, no matter if the concrete is bought crushed or not, it was also con-

cluded that this could be of interest to the target groups and given its own chapter. 

In the chapter highlights are again utilised, as well as quotations from the legisla-

tion, to make for easy information retrieval. Table 3 and 5 from this thesis can 

also be found in the handbook, since they summarise key requirements for the 

quality management set by MARA, again providing quick information retrieval. 

Requirements that were not mentioned in the decree but still must be mentioned 

in the “own concrete” chapter are a notification of noise and an environmental 

permit, both required by the Environmental Protection Act (527/2014). In the 

handbook these are not gone through in depth, due to the current availability and 

cheap price of crushed concrete (see chapter 2.2). 

The handbook has been created in both Finnish and Swedish, since Vaasa and 

its surrounding area is bilingual (City of Vaasa 2017, 7). The Swedish version can 

be seen in appendix 3. It is due to be noted, that there will be minor changes to 

the handbook seen in the appendix, such as an addition of a list of accredited 

laboratories in Finland that can do the analyses required for the QCS. The final, 

complete version will be published by VASEK on their webpages. 
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5 DISCUSSION  

The first half of the discussion will focus on the so-called wins Korhonen et al. 

(2018) introduced (see figure 1) and how the reuse of crushed concrete relates 

to them, mainly the environmental and economic ones. The environmental wins 

relate to a reduced usage of resources, both raw material and energy resources, 

and a reduction of waste and emissions produced. The economic wins are fo-

cused on the reduction in costs of raw materials, energy and waste management, 

and the improvement of the business image. The social aspects also mentioned 

by Korhonen et al. (2018) are not deeply discussed but do play a part in the cir-

cular economy thinking. Circular economy in its core is holistic and very cooper-

ative and this can strengthen the communal spirit in a region. The second half of 

the discussion focuses more specifically on the MARA decree and the handbook. 

The main issue facing the reuse of demolition concrete at Fågelberget industrial 

area is, as mentioned, the confusion regarding the updated legislation. At the 

same time there is an abundance of already crushed concrete in Vaasa area, 

which is one of the reasons it currently is very cheap (Sparf 2019). This is despite 

the increase in expenses for demolition, since materials must be sorted and the 

recyclable concrete identified, in order for it to fall under the MARA decree. One 

can argue, that the expenses are partly payed back due to 1) the selling of the 

crushed concrete and 2) the fact that mixed CDW is one of the most expensive 

waste types to have processed by the local waste management company (Vaa-

san seudun jätelautakunta 2019, 8). Another factor affecting the price of the 

crushed concrete is the 3-year storage limit put forward by the Waste Tax Act 

(1126/2010), since the abundance has led to long storage times for the crushed 

concrete producers and they would rather sell it cheaply than pay the tax. 

Overall would the use of crushed concrete save money on many fronts, both for 

demolition companies, through sales of sorted waste fractions (crushed concrete 

and others), and builders / investors / entrepreneurs, by receiving a good quality, 

cheap material. At Fågelberget industrial area the use of crushed concrete could 

also be used as a “green” marketing tool to create an attractive business image. 

Taking into consideration the carbonation of the concrete, it could even be seen 

as a zero-emission material, depending on how the emissions are calculated. 

This brings forward another topic for discussion, emission calculations. 
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Emission calculations can give widely different results depending on what is taken 

into consideration. Using crushed concrete as an example, if the fact that it is a 

material that otherwise would end up in landfills is taken into consideration, one 

would get different results to a calculation where this fact is disregarded. One 

could also ask how that fact is transferred into a number and how transport, man-

agement and other emissions related to the waste management are offset by 

emissions related to the reuse. The timeframe used for the calculations can also 

have a big effect. Are the emissions for the crushed concrete calculated from the 

time of demolition or from when the concrete was produced? Simply put, zero-

emissions sounds very good, but it is a very relative statement that could be easily 

be tweaked in favour or disfavour of a material / product. Despite this issue with 

calculating emissions, it can well be used for marketing purposes. 

However, the environmental benefits would not just be marketing ploys, but also 

real benefits. As del Río Marino et al. (2010, 125) puts it, CDW “recycling enables 

large quantities of resources to be used rationally which otherwise would have to 

be extracted from the diminishing stock of non-renewable resources”. Savings, 

both from an economic and environmental standpoint, would also be seen for 

transport and the crushing. Concrete is usually located closer to building sites, 

especially in cities where construction as well as demolition is ongoing, which 

would decrease the need for transport and thus vehicle fuel needs. Concrete is 

also easier than stone to crush, which would decrease the energy need when 

crushing. 

Crushed concrete would also create strong structures, especially for traffic routes 

as seen in the previously mentioned example by Dettenborn (2013). The stronger 

bearing-capacity could mean less need for upkeep and restorations, with saves 

on expense, material and work load. An issue that has arisen from the concrete’s 

ability to re-bind is how to access the water conduit valves without damaging 

them. In Helsinki region this was solved by using crushed stone around the valves 

instead of crushed concrete (HSY 2014, 1). In any case, when putting it simply, 

many of the “wins” Korhonen et al. (2018) talk about could be seen both at Fågel-

berget and, in extension, the surrounding area. 
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Regarding the legislation, not too many things were changed when it was re-

newed, but most of the confusion seems to stem from how it is now mainly fo-

cused on type of earthwork object rather than waste type when it comes to the 

different requirements. This apparent confusion is one of the main points the 

handbook tries to clear up, as well as being an introduction for new users to the 

special requirements affecting crushed concrete. Therefore, was the decision to 

divide the forms into parts made for the handbook where the relevant information 

would be provided where it was necessary. Quotes from the legislation were also 

included in the handbook to showcase where in the legislation the information 

was taken from and where to find the source, all to help with the understanding 

of which are the most important bits of information.  

The use of one’s “own concrete” and to crush it oneself is a concept that might 

appeal to many, since the crushed product do come at a price. However, there 

are quite a few things that need to be kept in mind if one is to do the crushing, 

the main point being that this is not covered by the MARA decree. The MARA 

only covers the quality management, but for crushing at least a notification of 

noise must be made, and for large-scale professional crushing an environmental 

permit is needed (Environmental Protection Act 527/2014). As previously stated 

in chapter 3.1 are the timeframes very different between a registration (which is 

what the notification of noise falls under) and a permit, around 1 week versus one 

and a half year respectively, and the price of them is affected by this timeframe 

(longer time is more expensive). This difference in processing times is due to the 

information included in a permit needing to be examined and investigated, since 

a permit is given in situations where the activity otherwise would be illegal, whilst 

a registration is done for a legal activity that could cause issues, e.g. crushed 

concrete leaching harmful substances into nature. On top of the notification and 

permit, the quality management must be done according to the MARA decree, 

which would require quite a bit of planning in order to cover everything mentioned 

in chapter 3.1.3. When looking at these factors, and the fact that crushed concrete 

currently is very cheap in the Vaasa region, it is questionable whether doing the 

crushing oneself would save any time or money. 

One point to take notice of is the groundwater area class E (areas of ecological 

importance) or the lack of its mentioning in the MARA decree. It could be as im-
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portant as classes 1 and 2 (important for the water supply and other areas suita-

ble for water supply respectively) (in conversation with Krister Dalhem, Senior 

Officer at Ostrobothnia ELY, 09.04.2019) but since it is not mentioned in the 

MARA decree it, at this stage, is not taken into consideration. However, even if 

changed in the future it will not affect the extension of Fågelberget industrial area, 

since the extension is not located on a groundwater area. The closest groundwa-

ter area is the Sepänkylä-Kappelinmäki, half a kilometre away and located under 

parts of the older area, which has not yet been reclassified according to the new 

system but is still classified as class I (SYKE n.d.). The old system’s class I was 

defined as important for the water supply and in need of protection, class II as 

groundwater areas suitable for water supply, and class III as other groundwater 

areas (Britschgi, Rintala & Puharinen 2018, 27). As can be seen differ the sys-

tems’ classification from each other. The difference between them lies in what 

they are based on, the new classification system (class 1, 2 and E) being based 

on water supply, whilst the old system (class I–III) was based on administrative 

practices. 

The MARA decree will hopefully increase the reuse of concrete, since it is a ma-

terial that is relatively abundant and if not reused, would have to be landfilled. 

This is very much needed if Finland is to reach the goal of a 70 % CDW reuse or 

recycling rate set by the EU, especially since the rate was 26 % in 2014 (Okko 

2014) and the new national waste plan has since pushed the ‘deadline’ back to 

2023 (Ministry of the Environment 2018, 12). The MARA decree, together with a 

more widespread knowledge of circular economy, could prove to increase the 

focus on utilising reusable materials. It could also affect the planning and building 

stages by limiting the amount of harmful substances used, which in turn greatly 

would increase the reuse / recycling rates, since reuse / recycling would me made 

easier. This might also lead to a reconsideration of the term ‘waste concrete’ in 

the long run, since it could be classified as a resource rather than a waste mate-

rial. This reconsideration would simplify the use of the crushed concrete and 

could create new possibilities for the material, since reuse of waste is more reg-

ulated than resource use. However, a change in legislation would take time and 

the quality of the crushed concrete should be guaranteed in some way to avoid 

environmental issues, so this reconsideration could be years away. 
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In summary, an increase in the use of crushed concrete could benefit the region 

in a multitude of ways, but it does not come without a change in mindset towards 

circular thinking and a preparation to accept a new way of doing things. The 

MARA decree and the handbook resulting from this thesis are stepping stones to 

the change, but there is still work to be done. 
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6 CONCLUSION 

The aim of this thesis has been to find and identify the requirements for the reuse 

of crushed concrete. They were then to be collected and presented in a hand-

book, providing an easy to follow guideline for entrepreneurs and businesses in-

terested in using demolition concrete as a base structure material within the cir-

cular economy cluster at Fågelberget industrial area. The thesis has also looked 

at the reuse of crushed concrete in a broader context, taking larger impacts of 

circular economy thinking and EU goals into consideration. 

The requirements were found mainly in the MARA decree, covering usage areas, 

limitations posed by the surroundings, and quality management. In the handbook 

these are gone through mainly in the same order as they are in the required form, 

to provide easy to understand, task-oriented guidelines that clear up the confu-

sion caused by the legislation update. The handbook covers more than what is 

needed specifically for Fågelberget industrial area, such as the earthwork being 

on top of a groundwater area, which means it can be used for other projects as 

well and is not limited to the circular economy cluster at Fågelberget. In a broader 

context has the reuse of crushed concrete its part in the change towards a circular 

economy mindset, since it removes a material from the waste stream, giving it 

new life as a resource. This provides a multitude of environmental, economic and 

social wins the society as a whole can benefit from. 

In conclusion, the handbook contains the guidelines for the first steps to use dem-

olition concrete and it has been approved by people working within the field. It 

will be one of the stepping stones to increase the reuse of concrete in the region, 

Fågelberget circular economy cluster being the starting point. It is also part of a 

change towards a more circular economy that can help, in short term, Finland 

reach the EU CDW reuse / recycling rate goal of 70 % and, in long term, create 

a sustainable future. 

A presentation of the final version of the handbook is held at the end on May 2019 

and thereafter can both the Finnish and Swedish versions be found online 

through VASEK’s webpages. However, as previously mentioned, it is due to be 

noted that there might be slight differences to the one found in appendix 3, since 

the handbook might get updated after the conclusion of this thesis. 
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