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The history of
 P L A S T I C

RESEARCH QUESTION

1960

In the end of the 1960s, artificial turf was introduced for the 
first time. It was used primarily for the football track that held 
the Major League Baseball. The AT that was being used was 
called Astroturf, and was named after the track it was placed 
on; Houston Astrodome in Texas. This 1G (first generation track) 
was firstly put on concrete, asphalt or sand. This AT was made 
by a woven turf with fiber straws made of polyamid, in other 
words Nylon. The user experience from this was shaped by the 
fact that the players got burns while sliding on the turf. 
(wikipedia)

1980

During the 1980s there was created a new kind of AT made of polypropylen with 
sand as infill. Polypropylene was a cheaper material than nylon. The sand was 
used in order to make the grass be more similar to real grass. It was preferred in 
terms of the properties that ideally was supposed to give more natural bounce for 
the ball and better roll movement. This was especially ideal for tennis and hockey. 
The disadvantage with this AT with sand as infill was that the sand felt like sand 
paper which again scratched the players when sliding. This solution either way 
was a better alternative because of the elastic feeling and improved dimming. 
Another important function was that the sand gave more weight for the turf so 
that it couldn't be moved. Mechanical maintenance was no longer necessary.

The dim turf was introduced in the 2G AT in order to give a better user experience 
and to try to simulate the properties from real grass.

1990

The grass in this turf was made by polyethylene with an infill of rubber granules 
from old car tires (SBR). This was launched as a suitable infill above a layer of 
sand. This grass was not especially developed to fit activities where the user 
would come in contact with the turf (like rugby, american football and football). 
On this grass turf one were able to slide on the surface without hurting yourself 
in the same way as on the earlier versions.

3G replaced the earlier versions greatly. The introduction of rubber based infill 
and dimming turf were two different measures that made the entire turf feel 
more like real grass. The combination of fibre length, infill and the dimming mat 
comes in a number of variables. As an alternative to infill made by SBR, it was 
introduced a number of different kinds of infill made of both rubber or plastic. 
Names that can be mentioned is EPDM, TPE, TPO and granules from PE.

The first football track in 
Norway to get AT was 
Harstad stadion in northern 
Norway which opened the 
15th of October in 1977. 
(wikipedia)

1977 2001

In 2001 there were 
100 artificial turf 
tracks in Norway

2016

In 2016, a new substitute for artificial turf without infill 
made out of car tires (SBR) was introduced. This version 
was mostly made out of a two-​layered grass fibre made 
out of polyethylene. In the project "KG2021", several of 
these kinds of tracks have been built. From this period it 
got important to look for better alternatives instead of 
chopped car tires because of the harm to the 
environment. Scientists are now experimenting with 
shock absorbing layers, sand infill and olive kernels as a 
result of the users feedback connected to the experience 
of a hard and slippery surface.

Since the year of 2000 the newest AT 
placed on tracks in Norway have been 
3G (third generation) tracks made out of 
artificial turf cover with sand placed on 
an impact attenuation mat. The infill 
have in most cases been SBR- rubber 
granules (RG) made out of chopped car 
tires.

2000 2021

In todays market in Norway there's multiple varieties of 3G/4G-​tracks 
with different infill. There's multiple varieties of dimming mats, from 
foam.mats made out of plastic materials to mats that's casted on-​site 
based on rubber granules and bitumen.

Studies done by FIFA indicates that the user experience is better in 
systems with a thicker dimming mat and with shorter fibres. 
Experiences done in the project "KG2021" from players that's used to 
playing on different kinds of artificial turf tracks, indicates that its 
relevant for norwegian users. A common thing amongst all the 
dimming mats is the fact that they are perforated in order to maintain 
the systems total requirement for water flow.

According to NFF (Norsk fotball forbund), 4G-​tracks is not a "new" type 
of track. This kind have existed for a while already and according to 
the tests they have done throughout the years its not ideal for use 
over time.

Where does the way forward go? The Norwegian market for artificial turf has had a big growth in the last 15 years, and 
strong competition has led to price pressure and the introduction of low-​price concepts. A good example is the damping mat, 
where the use of cast-​in-​place solutions has been replaced by thinner, prefabricated products. The large development has 
led to large amounts of waste at disposal, and systems that create smaller amounts of waste and simpler waste fractions 
should be more in demand. Uncertainty about the environmental impact of artificial materials is significant throughout 
Europe and Norway, and systems that can provide equally good usability without such fillers will have increased demand. 
This is believed to be able to lead to a new awareness of the properties of the damping mat. Requiring artificial turf to be 
included in a circular economy will have to lead to cleaner materials and systems with a reduction in the number of sub-​
products receiving increased attention. Waste treatment and possible reuse will be important factors in calculating lifetime 
costs and environmental impact. Such a development could lead to changes in the product range offered in the market in 
the future.

ARTIFICIAL TURF - MODERN TIME

1G - Artificial 
turf track

2G - Artificial 
turf track

3G - Artificial 
turf pitch

4G - New 
artificial turf 

track

Polyamide (Nylon) - 
fiber, tafted on a 
synthetic backing

Polypropylene fibre 
with sand infill

Polyethylene fibre 
with sand and 
synthetic infill

Polyethylene fibre in 
two layers with sand 
infill

Lars 
Solberg - 

Tebe sport

We produced 19 039 tons of microplastic in total in Norway 
in 2019. Where does it come from?

Car traffic Artificial football turf Tear, 
weathering and 
maintenance

Synthetic textiles
Waste 
management

Littering Products 
with added 
microplastic

Plastic 
pellets

5,1% 5,1% 5,0% 3,9%8,7%41,6% 29,8% 0,8%

MICROPLASTIC IN CONNECTION TO THE TIRE INDUSTRY

Physical
activities

Sports

Pitch

Plastic reduction

Tore Skogvold  -​
Skedsmo park og 

anlegg

MEPEX-​article from 
1st December 2020

HOW DID WE END UP HERE?

Grass

Doing physical 
activities within 
leisure is common

Football

!

Leisure

!
Football is the most 
common sport in 
Norway (and the world)

Artificial turf

Plastic

Rubber granules

Car tires

Plastic

Microplastic

What?

Where?

Products widely consumed within leisure 
cause waste problems, GHG emissions, toxins, 
microplastics, and threats to wildlife when 
ending up in nature. 

Why?

MICROPLASTIC EMISSIONS

WHERE DO THE ACCUMULATED TIRES GO?

2014

450 T

669 T

8.110 T

3.000 T

140 T

2.101 T

406 T

2020

170 T

1.017 T

8.325 T

5.958 T

776 T

763 T

1030 T

SOURCE

Plastic pellets

Synthetic textiles

Car traffic

Artificial turf tracks (rubber granules)

Products with added microplastic

Tear, weathering and maintenance

Waste management

MEPEX-​article from 
1st December 2020

The microplastic 
emissions has almost 
doubled in 6 years.

The second biggest emission contributor (rubber granules from artificial turf) have some insecurity 
connected to it. It must be considered quite important to quickly clarify the mass balance for 
granules replenishment in these orbits, and now that more of them are to be replaced, one should 
use the opportunity to directly document losses and discharges to the environment.

  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​  ​- MEPEX

No exact way to control 
all the emissions from 
RG - could be more, 
could be less.

RUBBER GRANULES - INCREASING EMISSIONS
What is artificial turf made of?

Fibre
Rubber granules

Sand

Secondary backing (latex)

Primary backing (latex)

Pad (plastic substrate for dimming/bounce)

On the 1st of July 2021 new rules was introduced in relation to the 
RG-​problematics. Among other things, physical barriers around the 
pitch and demands regarding sound maintenance of snow 
containing granules. This policy is important in order to reduce 
emissions from micro plastic og concerns all sports facilities 
containing plastic infill like rubber granules. The goal with this 
policy is to prevent emissions and the spreading of micro plastic in 
the society.  It is discussed in the Regulations on the limitation of 
pollution (the Pollution Control Regulations).– Lovdata §23A-​4. 

Game changer

The amount of tires that goes to Norsk 
Dekkretur to be granulated have more than 

halved in two years.

How might a systemic design approach be used to reduce 
the problem of microplastic pollution from artificial turf 
pitches?

ARTIFICIAL TURF PITCHES AND INCLUDED ISSUES 

ECONOMICAL & ENVIRONMENTAL ISSUES 
CONNECTED TO WINTER MAINTENANCE

CONCEPT AND SYSTEMIC IMPACT

FOOTBALL

The biggest sport in 
the world

Biggest sport i Norway
ca. 375 000 players in 

Norway in 2021 Popularity increases Larger gains

People could earn 
money from this

Demands the 
players to be 

skillfull

HOW DID FOOTBALL GROW?

Only wishes the 
best for their 

players

Use loads of 
money on 
equipment

Better workout 
sessions 

demands better 
substrate

No more gravel 
track

Hurts the players

Painful to play on

Natural grass - 
suited qualities

Developed 
artificial turf

Good substrate 
and rare damage

Revolutionary

NFF thinks artificial 
turf with RG is the 
best alternative for 

now

This is based on 
feedback from the 

players

Only wants the 
best for the 

players

Rubber granules is 
still a problem

WHAT IS 
NEEDED TO 
PLAY THE 

GAME?

Football shoes
The majority of 

the textile

A minimum amount 
of players

A physical goal
Football pitch

Gravel pitch
Natural grass 

pitch
Artificial grass 

pitch

Grass from 
polyester fibre

Rubber granules Sand

THE WHOLE SYSTEM 
CONTAINS PLASTIC

A football

The majority of the 
textile is made from 
rubber/plastic with 

some leather

Game kit

The majority of the 
textile is polyester

PLASTIC

Workout clothes

Low dimming in 
football shoes

All the dimming in the 
artificial turf comes from 

the rubber granulate

GRANULE 
REPLACEMENT

Other plastic alternatives

Termoplastic (TPE)Ethylene propylene diene 
monomer (EPDM)

Coated SBR

Cork

TEIE artifical turf 
pitch in Nøtterøy 

(2020)

Tried this alternative 
as a result of their 

own motivation and 
lust

Had the economy 
to do it

Very positive 
towards this

SPORTS IN NORWAY

Municipality

Ministry of Local 
Government and 
Modernisation

County municipality NFF - Norges fotball 
forbund

The ministry of culture

Minister

The government

EU - European union

UN - United Nations

The department of climate 
and environment

The department of 
families and children

NIF - Norges idrettsforbund

Sports county

Member / user

Sports council

Sports team

Lack of conversation flow between all parts

UEFA - Union of European 
Football Associations

FIFA - Federation 
internationale de football 

association

Population

Expenditure

300- 400 000

7 500 000

3 325 000

1 600 000 + MVA

2 880 000 + MVA

500 000

8 100 000

CATEGORIES

Rubber granules infill

New pitch

Underfloor heating

ARTIFCIAL TURF EXPENDITURE

Rehabilitation with rubber granulation

Rehabilitation without rubber granulation
with pad

Removal of old artificial turf

From gravel/grass to artificial turf

As a counter action against the use 
of RG in artificial turf pitches, some 

municipalities and single sports 
clubs in Norway has lead the way 

and taken charge in testing out new 
substitutes for this infill, in order to 

unlock new possible ways of running 
a successful football pitch in a more 

sustainable way.

How can we get the user more involved with the problematics concerning the 
microplastic pollution?

Maximum fonds

2 500 000

700 000

1 000 000

1 000 000

2 700 000

Norsk Tipping cover 1/3
part of the cost

What is the 
difference?

3G pitches
(Third generation)

4G pitches
(Fourth generation)

In 2016, a new substitute for 
artificial turf without infill made out 
of car tires (SBR) was introduced. Its 

often combined with a pad 
underneath the grass

In 1990, 3G pitches was introduced - 
The 3G system contain infill (rubber 

granules)

Money to help clubs 
implement 

improvement

Wishes to become more 
sustainable seeing how 

aware the public are 
concerning the environment

Want to make sure the 
players got the best 
facilities available

LIFESPAN - ARTIFICIAL TURF

Special 
circuit

Sports 
council

NIF - Norges idrettsforbund

Sports team

Member / User

Sports 
circuit

Special 
union

IPC - Paralympics
WADA  - World anti 

doping agency
IOC - International 

olympic club

30-80 pitches as year

More waste

30-80 pitches as year

Rehabilitation

New sand, 
infill and 
damping 

mats

Large 
emissions 

from heavy 
transport

Increase of 
ATP

An average of 
100 new 

pitches a year 
since 2001

Lifespan: 
about 10 

years

The only one to recycle 
the components on an 
industrial scale

Rematch (Denmark)

Tebe Sport

Green 
cleaner

Cleaning and 
collection of 

loose 
materials

Burns what 
they can not 

recycle

Works for 
cleaning and 

reuse of 
materials

Cleaning and separation of 
loose materials on site

B

WHAT IS FOOTBALL 
ABOUT?

Sense of 
belonging

CultureSpectators

Competition 
based

Passion

Unity/team
work

Entertainment

The use of artificial turf has increased 
massively the last decades, both in 

parks and within sports. Football itself 
have around 1800 artificial turf 
pitches in Norway. 50 pitches is 

replaced each year - a number that 
will increase in the years to come.

US
ER

 JO
UR

NE
Y 

Based on the insights we have gained, we see that 
there are large costs for both the economy and the 
environment when operating an artificial turf pitch 
that is open all year.  Earlier we found that the 
spread of rubber granules increases significantly in 
winter with snow removal, which contributes to 
approximetly 4 tons of granules polution during a 
winter season.

Who can do 
anything about 

this?

Why are the user placed the lowest when they 
are the most important part of sports?

HIERARCHY

Competition based 
on the "best team"

The best teams got 
the best coaches

Started supporting 
the team you identify 
yourself with

Sponsors

Olive kernels

Pitches freeze or get 
covered with snow 
during winter

Not suitable for 
Scandinavian weather

Rubber granulate = 
good properties

Every team 
wants the best 
preconditions

Loads of 
this 

material

Meant to be a 
sustainable 
contribution

Cheap 
material

More and 
more pitches 

are being 
built

Better 
dimming

Better and better 
alternatives by the 

years

Ends up being Norway's 
2nd largest factor in the 
spreading of microplastics

Car tires = rubber
= plastic

More and more 
pitches are being 
built

Increase in artificial 
turf pitches

Increase in 
plastic use

Change is
 needed!

NFF (Norges Fotball 
forbund) - responsible 
for football in Norway

Contributions for a 
more sustainable 
alternative:

NFF developed a handbook/ guide in 
2017 for the players and drifters to 
maintain and drift the track in a 
better way in order to prevent RG to 
leave the pitch.

Is this a good 
enough 

substitute for 
the future?

How can you 
train on grass 
turf the whole 

year?

Did you know that the rubber 
granules from the football pitch is a 
scary thing for the environment? 
Give us a high five and promise to 
obtain from spreading it around! 
Keep it at the pitch 

Entrance (football pitch)

sensorsensor

Did you bring rubber 
granules with you after 

your last visit at the pitch?

YES

NO

Registration of the number of 
people visiting the pitch 

everyday 

People that DID bring RG with them 
after last visit pushes YES

The ones that did not 
bring RG with them 

pushes NO 

The more people 
answering NO, the more 

that specific pitch deserves 
a new pitch

CONCEPT IDEA 1

IDEA: The fundament is a competition. More pitches need to 
be exchanged to fully commit to being more sustainable (in 

connection to the new measures from both NFF and the 
government). The users are the ones that know about the 

competition, and the participants will be the people using the 
pitch. To participate, there's placed a "voting-​pall" in the field. 

By answering YES or NO, the participants can share their 
experience and the pitches that has the most people that 

votes "NO" will win because of priorities.

Easy to cheat. Just make every 
participants push "NO" - not a fear 

system?

Not engaging enough - will 
people vote at all?

The USERS in this concept 
are the ones in charge of 

facilitating/maintaining the 
pitch.

IDEA 3: The fundament is a competition - same as in concept 
1. The competition will be public (unless concept 1) and it 
will be visual in all artificial football pitches in Norway. To 

spread awareness about the problem in addition, there's an 
interactive board designed to be visually interesting where 

every user can give a "high five" and participate in the 
"campaign" about spreading awareness about the issues from 

rubber granules.

The USERS in these 
concepts are all the people 

using the football pitch.

Will it be engaging enough in the 
long hall or just be meaningful for 

a short period?

An expensive idea - can we support 
placing 2000 interactive, huge screens all 

over Norway when the initial goal is to 
prevent plastic pollution?

Is the message strong enough?

Critical questions making the concept 
a lower priority than another:

Critical questions making the concept 
a lower priority than another:

Backing

Philosophy - style 
of play

Desirable to 
play/watch these 
teams

WORD OF MOUTH

PRE-​POP POP PRODUCT USE LATE-​USE

Somewhere central in Oslo (Youngtorget) - a 
place with lots of people.

Outsourcing it to an 
undefined and 
generally large 
network of people. 
Crowdsourcing is a 
good method to make 
a big impact

ST
UN

T

A pile of 5,4 tons of dried peas (representing 
rubber granules) is placed in the middle of 
Youngstorget in Oslo. This is combined with the 
hashtag #HOLDDETPÅBANEN where people can 
post pictures of how far the granules have 
spread. The plan is for this to also reach further 
than just this location, and for people to report 
granules pollution from elsewhere in the city.

5,4 tons is the amount of RG 
that disappears from one 
pitch without measurement 
in Norway each year.

People passing by will stop and wonder what is 
going on.

The stunt will prove a point - this is 
happening everywhere in Norway and 
it cant continue.

The scenery changes over time and the RG will 
spread itself around the area

Some might start to discuss the things they observe
and get angry.

In order for the people involved to consider a change of behaviour 
they must be activated. Through sense of belonging and the 

hashtag #holddetpåbanen the people will get activated within the 
first stage of the concept solution - the stunt.

Will provoke a reaction and get conversations 
going. People might spread the word amongst 
friends/family/colleagues and initially reach the 
media and create debate.

Aftermath

When the stunt have gotten as much 
mediacover as possible and hopefully provoked 
reaction.  The reason for the stunt is to 
crowdsource the problem, we are asking for help 
from the general public.

The people involved now wishing to take action and 
make a change in the society because of the 

knowledge they now possess.

When participating in the workshop the users feel a sense 
of belonging/special/like a contributing factor in the 
society. They have a place to express their values and 

opinions.

3 weeks after the reveal, all pitches and 
connected people in Norway will be invited to 
take part in a co-​design workshop that will take 
place in their specific area.

Why?

All towns have different approaches to their leisure 
offer and they have different climate. Because of 
this, the active measures might not correspond with 
the inhabitants way of doing things. We want the 
inhabitants to participate in a workshop to share 
thoughts regarding ways to make it more 
interesting for people in their hometown to take 
use of their local artificial football pitch.

W
OR

KS
HO

P

The residents might be more aware of the issue 
concerning micro plastic from RG at this point,  
and the 356 municipalities of Norway all have 
affiliation to an artificial football pitch.

A competition involving all eleven countys of the 
country will be introduced as part of the 
workshop. There are to competitions running 
simultaneously. One competition is having as 
little granulate as possible leaking from the 
facility, and the facility with the least pollution 
wins funds to refurbish their pitch. The other 
competition is how to make the facility as 
attractive as possible to as many people as 
possible. The winner is the facility that manages 
to get the most people i relation to the 
population in the surrounding area to use the 
facility. The price is funds to refurbish the facility.

CO
M

PE
TI

TI
ON

The user can use what they have learned through the 
workshop in order to educate others. The participant 
understands the importance of participating in this 

competition based on impressions from the pre-​pop.

SPREADABILITY

SOCIAL PROOF

FEEDBACK

PRIMING

ACTIVATION

COMMITMENT & 
CONSISTENCY

Using dried peas is done in 
order to prove a point 
without actually 
contributing more with the 
pollution. It communicates 
the message.

A lecture held by 
the NFF in order 

to spread the 
word about 
awareness 

connected to RG

A shed where every "user" 
must change their shoes in 

order to use the pitch. 
Avoid granules coming 
from the shoes when 

leaving/entering the area.

Establish a rule and 
a physical barrier 
(like a lock by the 

entrence) in order to 
force the people to 
use the measures 

closeby

Use the principle 
of scarcity - "if you 
don't do this you 
will end up not 

being able to use 
the pitch"

Make people sign 
something in order 

to maintain and 
follow rules more 
strictly using the 

Authority principle.

Hard to work around - we 
would interfere with the 
democratic society and 
would have to interfere 
with the governernment 
(we cant control these 

things) !

IDEATION AND CONCEPT 
EXPLORING

Why?

Rethinking everyday plastics 
REDUCE is a research project coordinated by the 
research institute Consumption Research Norway 
(SIFO) at Oslo Metropolitan University (OsloMet) and 
be lead by scientist Marie Hebrok.

The project will look beyond the current focus on 
recycling in the circular economy by directing 
attention towards how plastic consumption can be 
reduced. For a circular economy to be truly sustainable 
it needs to reduce the flow of materials circulating.

Our team has been working with work package 3 - the 
pre stage of the project. This has giving us the 
opportunity to be very open in our choice of interest 
area as we are the beginning of the REDUCE project 
itself. Our approach have been to target the area 
connected to leisure.
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Reduce micro plastic within artificial turf through maintenance and usage

TH
E 
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M

 
GO
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Facilitate a best possible gaming experience for users

GE
NE

RA
L R

ED
IF

IN
ED

 
SY

ST
EM

 G
OA

L Facilitate a best possible gaming experience for users with a 
more adjusted approach towards sustainable artificial football 
pitches
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RO
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L

Facilitate a fair supply of financial funds by activation that leads 
to more people being included in the cultural offer and increased 
awareness of the problems associated with the spread of rubber 
granules.

WHERE DO THE GRANULES END UP?

Warderobe

Surface water

Home to the 
players

Nearby 
environment

Waste 
management

Drain 
cleaning

Material 
recycling

Sludge for 
agriculture

Microplastic for 
the ocean

Waste 
incineration

Landfills

Accumulated in 
nature

Other rubber 
products

Total loss to the 
environment

Total loss to the 
ocean

Accumulated

Energy via 
granules

Accumulated in 
landfills or 
potential

operation and 
maintenance of the 
artificial turf (AT)

9.
76

0.3%

40%

50%

50%

100%

N
.A

90
%

10%

50%

ca 0-1

10%

90%

50%

N:A

50%

50
%

50%

0.04 T

0.41T

0.
41

T

0.24T

0.
20

 T

0.26 T

3.54 T

Secondary rubber 
granules (RG)

Primary rubber granules

84
%

16%

50%

15 T every year

1.59 t

43,35%

NUMBERS FROM 2017

ESTIMATED CALCULATION - NOT 100% 

Warderobe

Surface water

Home to the 
players

Shoveling of 
the turf

Nearby 
environment

Waste 
management

Drain 
cleaning

Material 
recycling

Sludge for 
agriculture

Microplastic for 
the ocean

Waste 
incineration

Landfills

Accumulated in 
nature

Other rubber 
products

Total loss to the 
environment

Total loss to the 
ocean

Accumulated

Energy via 
granules

Accumulated in 
landfills or 
potential

operation and 
maintenance of the 
artificial turf (AT)

14
.5

%

0.5%

45%

40%

50%

50%

100%

22%

N.A

87%

90
%

10%

50
%

ca 5-1
10%

90%

50%
N

:A
50%

50
%

50%

0.04 T

2.13T

2.
13

 T

1.74 T

1.
7 

T

0.09 T

3.45 T

Secondary rubber 
granules (RG)

Primary rubber granules

84
%

16%

50%

10 T every year

1.59 t

NUMBERS FROM 2017

Mass balance system for RG w/ 
winter maintenance on the AT 

Mass balance system for RG 
without winter maintenance on 
the AT 

32%

New numbers from a 2021 Mepex report indicates that the amount of rubber granules spreading from one pitch has 
decreased and is now about 5,4 tons. This number is still of high value since the pitch contains 100 tons of granulate.

Air

Snow removal off 
the field

Players bring it 
with them off the 

field

Sink and drain

Emissions can be 
returned to the 

pitch

Dispersal routes

The plastic is spreading

1750 artificial turf 
pitches

450 artificial turf 
pitches open the whole 

year

Latex, PUR, PP

1

PE/PP & PA/PP

IN
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Introduction to the issue at hand - what is the topic? 15-30 min

2

IC
E B

RE
AK

ER

Superhero and sidekick
The workshop starts  with a small activity to break the ice, unleash a can-​do attitude and get participants 
in the mood for stepping outside of their comfort zone and daily routines. In pairs, they take the roles of 
a superhero and its sidekick. The sidekick brings up a problem (“Superhero, superhero, the city run out of 
water!”), while the superhero punches in the air, shouts “I know the solution...!” and responds with any 
idea from the top of their mind (“We will collect all the rain in huge water tanks!”). Then, the sidekick 
responds to the proposed solution with a problem (“Superhero, superhero, we don’t have enough water 
tanks!”) and the superhero responds with a solution again — and so on, and so on... 5 min

SBR or EPDM

1%

8,4%
90,6%

5958 T

Other fall surface

Artificial turf grass

Artificial turf rubber granules

3
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Participants have to give three good and three bad experiences they had or can think of while using 
artificial turf. Our goal is to quickly unload people’s experiences and avoid focusing on negative 
experiences during the rest of the workshop.

4

ST
OR

Y 
CU

BE We use Story Cubes as conversation starters about artificial turf pitches, and also to break the ice and 
let creativity flowi. Participants have to throw with three dice and create a story using each as 1) the 
problem, 2) the solution and 3) the effect.

5

W
OR
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To map stakeholders, problems and their relations, participants are given different coloured and 
shaped papers.

6

CR
AZ

Y 
SI

X

During Crazy Six,  the participants ideate individually and have 6x40 seconds to jot down a rough 
idea before jumping to the next one

7

W
IL

D 
CA

RD

We introduce wild cards (modifying situations that bring uncertainty 
 into a situation) for narrowing the problem.

8

CR
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Y 
SI

X

We repeat the idea generation but with a focus on the narrowed problem.

9

RE
M

AP
PI

NG

Participants are putting ideas back on the map to place them in a 
context.

Annual emissions of 
5.4 T

10

PR
OT

OT
YP

IN
G

Using Lego bricks, plasticine and other tools, participants had to create 
prototypes of the solutions they included on the maps. According to Mc 
Luhan's theory, transforming from one medium to another, the emphasis 
shifts from one aspects to others, changing the nature of the subject. One 
aspect might be more intense or enriched, while another changes or 
disappears completely.

Annual infill of 4.5 T

11

PR
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TA
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ND

 
FE

ED
BA

CK Finally, the two teams present their concepts to each other and 
participants give quick feedback individually.

Development on 
several levels

New technology
Complex and 

organic systems

More and more 
pitches are being 

built

B

The user is an 
ordinary person who 
for various reasons 

wants to use the 
artificial turf pitch

What can be done to change this?

Team sport

Started 
using up 
cut - tires
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Doesn't spread awareness when the 
information stays within the circle of 

who's in charge

CONCLUSION
"The political barriers are 

affected by the various 
organisations..."

Mapping and interview with Thor 
Ragnar Sandness - department 

manager for outdoor and sports in 
Lillestrøm municipality

Benefits:
- Adds 70% more playing time on 

the pitch - ensures a greater 
athletics offer

- Offer the opportunity to play all 
year round

Mapping workshops w/ interviewee

Other natural fibres

+

+

Coconutshell

ARTIFICIAL TURF - IN THE FUTURE

FINDINGS TO BRING FORWARD
INTERESTING ASPECTS FOR FUTURE SCENARIOS

Postive / Reinforcing feedback loop

Negative / Balancing feedback loop

Fact based

Empirical data

Fact based

P - potential problem area

Z = areas in need of more research

I = innovation points - interesting relations

Why dont more clubs 
follow in their 

footsteps?

Interest rate

Biomass (1,7%)

Lack of communication between 
the people involved. 

_

The artificial football turf in Teie, Nøtterøy facilitated their 
own project by using their own money and motivation. They 
use artificial turf with olive kernels as infill. They believe that 
to be able to turn the facilities to the better and make it more 
sustainable, the entire system must change.

NFF introduced a handbook in 2017 with the purpose of 
adopting guidelines in the facilities in order of prevent the 
spreading of RG. They believe that the existing RG-​facilities 
are the best option for the players, and that we can make it 
more sustainable by preventing the RG to spread.

Better maintenance w/ rubber granules as the 
best alternative - old system with improvements

New artificial turf 
track

Remove the old 
track

Recycled the old 
turf by up to 80%

A good team
Initiative, encourage 
and to be willing to 

take a chance

Good fundament - 
pad

Drainage

Isolation

Sustainable infill

Look at the infill's 
properties

Establish good 
maintenance 

routines

Economy

Frequient tests

Replaces the 
function of the RG - 

dimming

Look at different 
contributors

Denmark
Everything must be 

replaced
New actions 
demands it

Multiple clubs have bad 
economy. The 

municipalities must 
contribute

Demanded in order 
to prevent the 

unwanted spreading

The turf should 
work during the 

winter

Avoid surface water 
and bad substrate

Success criterias for a more sustainable 
ATP

No dust pollution

More sustainable

Less refill

Success criterias 
for a more 

sustainable ATP
New artificial turf 

track

Looks at ways to 
reduce recede

Short term strategiesLong term strategies

Establish good 
maintenance 

routines

Drainage

Isolation

The grass should 
work during the 

winter

Avoid surface water 
and bad substrate

Guidelines

Good fundament - 
rubber granules

Regular refill

Artificial turf pitch with new 
infill/fundament - a new system 

Doesn't say 
anything about 

sustainability on 
their web page

Sugar cane

Growth-​rate

Carrying capacity

_

Stocks and flows

RG = Rubber granules

AT = Artificial turf

23A - Approved in 
'forurensningsforskriften'

If the big partners were to have 
more interactive conversations 

amongst each other there would be 
less misunderstandings and 
therefore also less delays.

Implementation of 
regulation - In Europe

ECHA - European 
chemical agency

Does not change regulation until ECHA 

approves it
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Operation managers present to us that it will be 
cheaper to buy new rubber granulate than to clean 
up the due to winter operation. For pitch managers, 
this can be a dilemma. They must find out whether 
they should take care of the environment or the 
sports facilities. Most sports facilities are dependent 
on grants from other stakeholders such as Norsk 
Tipping, which sponsors 1/3 of the expenses when 
the facility is to be rehabilitated.

Has the current system made it difficult for sports 
facilities to take care of the environment when it 
is unfavorable financially? 

Setting up a physical barrier to reduce the wastage 
of microplastics does not come for free - this cannot 
be done without support from the municipality 
today.

AREA OF INTEREST

Information gathered from a TED-​talk 
(10.09.20) - directed by Sharon Colman

MICRO PLASTIC 
POLLUTION IN 

NORWAY

Car tires
Rubber 
granules

of all micro plastic in Norway 
comes from artificial turf 

pitches

29,8%

MICRO 
PLASTIC

PROBLEM AREAS - 
NATURAL GRASS

Small amount of 
playing time

Physical barrier to 
reduce the wastage 

by 96-98%

1

5

4

3

2

6

7

WHAT IS THIS?

Gummigranulat fra kunstgressbane

Gummigranulat fra kunstgressbane

Sorte gummigreier fra 
kunstgressbanen! fra bildekk

Gummigranulat fra kunstgressbane 
/ stein?

Gummigranulat fra kunstgressbane

Gummigranulat fra kunstgressbane

Granulat / plast / stein

HOW MUCH OF THE RUBBER GRANULES DO YOU 
THINK DISSAPEAR WHERE?

Home with 
the players

In the 
warderobe

With rainy 
weather

Shoveling of 
the tracks

14,5% 0,5% 40% 45%

0,5% 14,5% 40% 45%

0,5% 14,5% 40% 45%

14,5% 0,5% 40% 45%

14,5% 0,5% 40% 45%

0,5% 40% 14,5% 45%

14,5% 0,5% 45% 40%

3450 
kg

90 kg
2130 

kg
40 kg

2130 
kg

1700 
kg

3450 
kg

90 kg

90 kg
1600 

kg
2130 

kg
40 kg

90 kg
1600 

kg
2130 

kg
40 kg

90 kg
2130 

kg
3450 

kg
40 kg

90 kg
1600 

kg
3450 

kg
40 kg

1600 
kg

1700 
kg

40 kg
2130 

kg

1600 
kg

40 kg

1700 
kg

1700 
kg

1600 
kg

1700 
kg

90 kg

1700 
kg

1600 
kg

3450 
kg

3450 
kg

1700 
kg

2130 
kg

3450 
kg

Waste 
management

Landfills
Granules in 
nature

Material 
recycling

Sludge to 
agriculture

Microplastic 
in the ocean

HOW MANY KILOGRAMS DO YOU THINK END UP IN THE FOLLOWING CATEGORIES?

1600 
kg

1700 
kg

40 kg
2130 

kg
90 kg

3450 
kg

45%14,5% 40%0,5%CORRECT ANSWERS

People are negative 
towards the Norwegian 
recycling system. They 

dont trust that the 
material are being 

recycled.

Most of the participants 
knew about the problem 
connected to pollution 

from AT because of social 
media.

Everyone thought it was 
much more granules in 
nature - not sure if they 

know about the 
"seriousness" of the 

problem

Several have had a 
relation to this 

problem in their home 
town

PROBE - KNOWLEDGE LEVEL

INFORMATION FROM INTERVIEWS
I want what is best 
for the players, but 

its important to take 
the environment into 

account With pressure from the media, people have 
gotten very aware of this issue. Even if the 
numbers are scary, they expect it to be 
worse. It’s a clear pattern of people having 
some 'mistrust' to the Norwegian recycling 
system.

What did the probe learn us?

Is it more sustainable in 
the long haul?

Tore Skogvold -
Skedsmo park og anlegg

It would be cheaper to buy new rubber 
than to collect and sprinkle the pitch again. 
Without backing from the municipality, it 
would not be possible to maintain the 
pitches in a sustainable way. We do simply 
not have enough sausages and waffles to 
earn through 'dugnad'.

Avoid getting hurt

A  pitch to play on

A ball/ utility article

Rules e.x a goal

What does the user need to sustain the play?

High interest rate
Increased demand 

capacity

Other players/participants

IDEA 2: In Idea 2 of this concept the fundament is still a 
competition. More pitches need to be exchanged to fully 

commit to being more sustainable (in connection to the new 
measures from both NFF and the government). Here the 
users are everyone who use the pitches, the whole point 

here is to measure and find out which pitches in the county 
leads to most activity. The pitches are there to be used, by 

engaging to use the pitch more, will justify reasons for why 
they need a rehabilitation. The bigger the activity = the 

bigger emission, this is the reason rehabilitation is 
important. Its only required a sensor as illustrated in the 

concept figure.

WHAT MIGHT HAPPEN IF THE RESOURCE IS MIS-​USED?

Increased demand

Profit

Areas of application

+
+

+

+

Artificial football 
pitches

Increased 
awareness about 
the dangers of RG 

Increased 
interest for 
rubber granules

Harm to the 
environment

CASE OF
RULEBEATING

NFF facilitates the possibility of 
rulebeating by allowing clubs / 

facilities to self-​report emissions 
without following the results. It is 

completely unrealistic that 11 
courses have 0 kg emissions per year

We wish to educate and 
exhort the users about 
the consequences 
of abusing the resource

Should no longer be 
used for the 
intentional purpose

INPUT

OUTPUT

Cars

Car tires
+

+

+
Population growth

R

B

_

_

New RG RG in existing pitches Emissions

Measures
(like fence 
arond pitch)

Clean up

B

B

+

_

_

_

Disperency 
between desired 
and actual level

R

B

RESOURCE 
OF THE SYSTEM

Rubber 
granules

Up until recently it was recommended to 
refill with 10 tons of RG a year. In the 

aftermath of the realisation of the negative 
environmental impact, actions have been 
implemented multiple places in Norway. 
Because of this, the annual refill process 

also decrease.

2018

2020

Tire shreds to 
facilities

Lanes for shooting mat
production

Cover pages for
ensilage purposes

Tire for rubber
granulation

W
ha

t c
an

 th
is

 m
ea

n?

Tire chips for energy

55 258 T 27 T 1 202 T 345 T 11 080 T

Tire shreds to 
facilities

Lanes for shooting mat
production

Cover pages for
ensilage purposes

Tire for rubber
granulation

Tire chips for energy

43 406 T 528 T 2 157 T 920 T 476 T

Comparison of annual 
report of Norsk Dekkretur 
from 2018 and 2020

BALANCING FEEDBACK LOOP 2

Based on B1, this feedback loop 
shows a possible source of 
income within the industry if the 
marked was to take use of the 
retreading-​method. This is a 
potential outcome in the future - 
the conditions are not adapted 
for this as of today.

REINFORCING FEEDBACK LOOP

If the industry continues to 
downcycle all the used tires it 
results in high sales, but if the 
people in charge decides to re-​
use them multiple times instead 
then the production of tires could 
decrease in the long haul.

BALANCING FEEDBACK LOOP 1

One way to reduce the 
amounts of tires being 
sold/used each year in Norway, 
the industry could introduce 
the method retreading. By 
doing this, each tire can be 
used up to five times by 
"recycling" the tire.

COBRA EFFECT

Recycling used tires (SBR) was 
originally meant to be a 
sustainable contribution. Due 
to the increase in the amounts 
of artificial football pitches, 
the demand for RG has 
increased. Because of the 
increase, the RG began to 
spread around apart from the 
tracks, polluting the adjoining 
nature. It is a case of the Cobra 
effect.

Steel industry

Chemical industry

Latex farmers
Oil industry

Tire industry 
(producers)

Car industry

Tire importer

"Dekk-​importørenes 
forening"

Distributor

Workshops

User

Stock of tir
es

Tire exchange

Tire return

New tires

 Downcycling

Granules

Retreading x 5

Recycling

Its sold ca. 4 
million tires 
per year in 

Norway

Artificial turf

Concrete 
industry

Facilities (noice 
reduction/roads)

Microplastic in 
nature

Tire workshop

Car workshop

Retreading x5

B

R

B

RUBBER GRANULES MAP
The value chain - what happens with the tires?

1

2

_

Extraction of 
materials

7 Brokers

Demand for materials

Makes it difficult 
to control issues of 
human rights and 

sustainability

+

COBRA EFFECT

+

Potential point of 
intervention

Potential 
income

WHAT SEEMS TO BE THE ISSUE?

RG have been and still is 
a severe issue

Is it necessary to have ca. 
1800 AT pitches in Norway 

alone?
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2021
 The number of 
pitches is rising ?

No reason to belive that the demand in reality has gone 
down. One pitch contains approximately 100 tons of 

rubber granules which amounts to about 5000 car tires.
Since year 2001 the number of pitches in Norway has 
gone from 100 to 1800. Why have we seen such rapid 

growth? Part of the answer we believe is to be found in 
the car tire industry's unsustainable approach in regards to 

downcycling instead of recycling their products.

An unfair value chain where poor people in 
developing countries pay the price for 

developed countries to have cheap tires, have 
contributed heavily to an overconsumption of 
tires which has led to a large amount of  tire 

"waste" without any significant value.

We believe that this have contributed heavily to the 
large growth of artificial pitches, since this fact has 
made rubber granules unnatural inexpensive. We 

believe that if RG were more scarce and had a 
higher value, the issue of pollution from AT pitches 
would not be as severe as it is today. Both because 

there would not be as many pitches, but also 
because the owners of the facilities would take 

better care not the loose granules.

 The demand for RG 
has declined

Why?

Conclusion from the statistics on this page: 
The emissions from RG have increased 
drastically, but the production of RG in 

Norway have decreased by more than 95%, 
compared to what it was two years prior.

Tore 
Gulden

Ove Halvorsen - NFF

PEOPLE INVOLVED

3
Impact

The case of granules pollution has much the same issues as the case of climate and environmental 
problems the world faces, which is the issue of effectively communicating the severity of the problem. 
Like the climate issue, the problem of rubber granules has been known for a long time, but there has 
not been a lot of motivation to deal with it. There are several contributing factors like the fact that 
there are large systems delays caused by many different stakeholders having a say in the matter, and 
that these stakeholders do not necessarily have the same goal or communicate with each other. An 
example of this is NFF and Miljødirektoratet, which have goals that contradict each other. NFF's goal is 
for there to be as many players, pitches, and playtime as possible, while Miljødirektoratet wants as 
little pollution as possible. These goals are a contradiction of one another, and it will be very hard to 
take significant action when two major stakeholders communicate this poorly. It would be extremely 
beneficial for the stakeholders to engage in an activity or even better interactive conversation about 
how to best reach a goal that takes everybody's needs into consideration. This would by no means be 
an easy task, but in the long run, would save a lot of people from frustration regarding what rules will 
get forced upon them in the future.

2030?

WILL THE RG 
DISSAPEAR?

2021

Gambling funds is the profits from the various games that are administered and operated by Norsk Tipping, which are 
distributed by the Ministry of Culture for various non-​profit purposes. A large part of this profit is distributed for 
sports purposes. The largest share of the funds for sports purposes goes to the construction and rehabilitation of 
facilities for sports and physical activity in the municipalities.

What can we apply for?
You can apply for a grant for the construction and rehabilitation of facilities for sports and physical activity. The 
subsidy scheme has two sub-​schemes: ordinary facilities and local environmental facilities. Grants can not be applied 
for for operation and ongoing maintenance.

A new artificial turf pitch costs around 7.5 million kroner. Of this, one third, NOK 2.5 million, is covered via the 
gambling funds.  A well known fact is that the gambling funds are part of Norsk Tipping's profits. The artificial turf 
revolution is a result of targeted work and collaboration between several actors over time. From invaluable 
enthusiasts in the clubs and forward-​thinking strategists in associations to the exclusive rights model and decisive 
contributions from the profits in Norsk Tipping and framework conditions from the Norwegian authorities both 
locally and nationally.

What is gaming funds?
Artificial filling has received increasing attention due to uncertainty related to environmental impact, diffuse shrinkage from 
the pitch to the surroundings and high maintenance needs. Several different varieties of organic filling are available, 
including granules of cork, coconut shells, wood fiber, olive kernels and mixtures of various organic materials.

ATTENTION AND OTHER MATERIAL INFILL
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PHASE

A temporary 
solution lasting until 

all pitches are 
renovated

Will work for pitches 
that already exist 

and have RG

Facilitate that the 
users dont spread the 

RG around outside 
the pitch

Spread awareness 
and knowledge 
about the issue

Through activation 
/ gamefication as 
the primary focus

Inspire people to 
take part of the 
future solution

A sensor that 
registrates the 

amount of users 
entering the pitch

There's no guarantee that 
this pitch will function in 
the long haul since its not 

been tested for a long 
period of time
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Principles of 
persuasion

Activate 
awareness trough 

interaction

Provoke a reaction 
 trough 
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1
Tire industry

Page 0
Info about REDUCE
Research question
History of plastic
Area of interest

Page 1 - MICROPLASTIC IN CONNECTION TO THE TIRE 
INDUSTRY 

How did we end up here?
Information + statistics concerning tires
From tire to rubber granule
Where do the tires end up?
Rubber granules - value chain map w/ feedback loops 
and explanation
What happens if the resource is mis-​used? reasons for 
further process
Overall issue

Artificial turf expenditure
Information from interviews
Mapping - how did football grow?
Lifespan - artificial grass
Sports in Norway - hierarchy (mapping workshops)
User

Page 3 -  CONCEPT AND SYSTEMIC IMPACT

Ideation and concept exploring
User journey - concept idea + workshop idea
Conclusion
How does the system change?
Findings to bring forward

 Page 2 - ARTIFICIAL TURF PITCHES AND INCLUDED ISSUES

Statistics - rubber granules
Where do the granules end up?
Probe
Economical and environmental issues connected to winter

  ​  ​maintenance

CONCEPT IDEA 2 CONCEPT IDEA 3

Connection in system analysis

ATP = Artificial turf pitch

AbbreviationsLine comprehension Box comprehension

Further connections

Created in a collaborative 
effort by:  

We have designed this map just like pages in a book. To have the best reading experience you read in chronically order - from left to right, 
following the natural direction forward. Follow the arrows and see where they take you.

2
Artificial turf pitch

PART TWO
WORKSHOP

PART ONE
STUNT

PART THREE
COMPETITION

The competition is based on the new measures introduced in the 
'Forurensningsforskriften'. This concept is based on how we can 
activate users to implement these, and addtional measures 
faster. A pitch is should normally be replaced after 10 years, but 
there do exist pitches that have lasted for up to 20 years or even 
more. The measures created in the 'Forurensningsforskriften'  is 
said to reduce the wastage of RGs by 90%.

This is a measurement that has been initiated to help the access 
to culture to be a sustainable offer.  By collecting data on which 
pitches are most used in each counties based on the population 
residing in the surounding area. The winner is picked by using a 
sensor counting the amount of people passing in and out of the 
facillity. The reason for awarding the pitch with the most activity 
is that is it reasonable to assume that more activity leads to 
more polution. However we belive that it is important that this is 
calcultated in comparison to the amount of people living in the 
so\urounding area, so not to give citys and central areas a unfair 
advantage and taking away any motivation from rural areas. The 
participation will lead to raised awareness in the local and 
national level about the problem.  The participant who wins the 
contest it will be awarded money to rehabilitate their facility to 
the required standard.

The knowledge the user now possesses can be 
further spread amongst people.  Word of mouth 

principle is used.

The hashtag will remain, and the ideal outcome 
is for the hashtag to be used for many years to 
come, to spread awareness about the topic and 

how the situation is progressing.

The ideas from the co-​design workshop will be 
tested, and implemented creating motivation and 

ownership to the process.

The competition will be an annual ongoing 
event until all football pitches is replaced with a 
more sustainable alternatives. The competition 

will be of inspiration to others, and will 
contribute with ideas and motivation for others.

#holddetpåbanen

Annual competition

Motivation and ownership

Spread the knowledge

4G pitches 3G pitches

Create awareness of the problem 
at cause.

Create public attention

Make people talk about the issue

GOAL

Funds for rehabilitation 
of the artificial turf pitch 
in your neighbourhood.

ALL THREE CONCEPTS INCLUDED

Enable people of all ages and demographic to take 
part

Come up with solutions that makes maintenance 
better

Activate the user in order to influence the people in 
charge to make matters in to action.

GOAL

What is the winning prize?

With increased awareness and 
pressure concerning the problem, 
we introduce a competition that 
activates the 
'Forurensningsforskriften 23A'.  

Why would you want to win?

You signalise to your community 
that you are contributing to a 
sustainable development and 
that you are concerned about 
taking care of the users need - 
both now and in the future. 

Stunt

Workshop

Causes emotions with the audience

Makes the audience remember the topic

.

.

Make people put in effort in something 
that matters
Expressing behaviour and possible 
change habits

.

.

Opportunity for a group of people to 
untangle problems together

Contributing in the society, finding 
solutions that suits them best

.

.

Competition

FINAL 
CONCEPT 
IDEA

HOW DOES THE SYSTEM CHANGE?

The current system of today revolves around the use of rubber granules as infill in artificial 
turf pitches. Even though it's an ongoing search for change in the system, such as replacing 
the infill with other substitutes or trying to slow the growth of the problem by achieving a 
better maintenance structure, action is still not happening fast enough. Factors like climate, 
demography, gambling funds, economy, priorities, and politics all play a part when it comes to 
finding better solutions to the current system at hand and looking into reasons why it's not 
improved more.
We are changing the system in the way that we interfere with the dynamics of who's getting 
information and at what rate, who and why their getting new and renovated pitches. In 
addition, looking into ways of changing the maintenance structures at the pitches using 
rubber, but have not implemented measures such as inclosing the pitch.
By spreading awareness about the topic of micro plastics from rubber granules, we can 
activate more people talking about it. When we converse with and amongst each other, 
information is communicated, and influence can spread. If people come together to create 
thoughts and ideas about a topic, it is more likely that politicians will notice and might 
therefore try to adapt their politics in the direction they think the voters want.
Currently, it is impossible to make rubber granules illegal overnight and still manage to offer 
the same level of sports facilities. Therefore, it is important to work together in finding the 
best solutions to prevent it from spreading. NFF's handbook was developed within the project 
"På-​banen" from 2017-2019 through feedback from people connected to the football 
community. This is a good start to something that can be effective in due time, but it is 
conceivable that it can be more valuable with insights from a more diverse group of people 
from all over the country, that is not necessarily associated with football, but other 
activities/sports exercised on the pitch. It may also be that by prioritizing "correct" pitches in 
the most exposed climates (weather, wind, and sea in the immediate vicinity of the pitch) one 
can find several measures that can apply to all pitches in the future until a possible change 
occurs.

Reduce plastic waste
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Financial support

Remove the right to use RG as infill

Increase the costs of RG in the market, by 
making retreading car tires more profitable

LE
VE

RA
GE

 P
OI

NT
S

The alternatives (more sustainable options) 
would be more approachable. The whole system 
within AT pitches could be changed

The facilitators, managers and the government 
would be forced to act in order to keep the 
advantages from RG but use a more 
sustainable infill

The demand for RG could decrease - we 
would look for cheaper alternatives

More managers and stakeholders would be able 
to take chances with trying new alternatives 
without risking pitches to malfunction. 
(inspiration from Teie Kunstgress)

More people would look at the problem at 
hand, and get involved.

The alternative infill that now exists is more 
expensive than RG. If the price went up, it 
could have economical consequences we 
would have to act accordingly.

This could lead to an environment within sports 
that inspire to look for better options for their 
facilities that have the best properties and 
doesn't harm the environment significantly

Could rapid lead to a broader spectrum of 
opportunities for a more sustainable pitch if 
more people worked around the issue

This could lead to the management to take 
better care of the pitches and avoid 
unnecessary spreading of the RG

Facilitate a fair supply of financial funds by activation that leads to more people being included in the cultural offer and increased awareness 
of the problems associated with the spread of rubber granules.

CHANGES IN BEHAVIOURCAUSE OF ACTION

Football consists of many different parts. It has 
grown to be a lifestyle, and it has become 
complex. Everything that changes in the 

football system goes through many different 
stages and between different organisations.

Methods based on COE - context 
of experience - levels of 

activation
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