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ABSTRACT
This Master Thesis was executed at the department of  Product and Production 
Development at Chalmers University of  Technology by Anna Johansson and 
Agnes Lindahl. The project was conducted at the request of  the municipality of  
Gothenburg and the organization for collaboration “Trygg, vacker stad” (“Safe, 
beautiful city”). 

There is at present a political wish to increase the sorting of  waste in the public areas 
of  Gothenburg, and this project is part of  achieving that goal. The aim of  this project 
is to develop a recycling station for public indoor environments, such as stadiums, 
theatres, museums, public baths, schools, exhibitions halls, libraries, etc. The recycling 
station should be inviting and should simplify and encourage the sorting of  waste. It 
VKRXOG�DOVR�EH�VXIÀFLHQWO\�ODUJH��YLVLEOH��DQG�HDV\�WR�XVH��DQG�WKH�GHVLJQ�VKRXOG�LPSHGH�
vandalism. The recycling station should be designed to meet the ergonomic needs of  
different types of  users, for example people throwing waste, emptying, installing, re-
pairing or cleaning the station.

7KH�ÀQDO�UHVXOW� LV�D�PRGXODU�DQG�ÁH[LEOH�UHF\FOLQJ�VWDWLRQ�FDOOHG�,'$��,GHQWLI\��'H-
WHFW��$VVRUW���7KH�GHVLJQ�VWULNHV�D�EDODQFH�EHWZHHQ�GLVFUHWLRQ�DQG�DWWHQWLRQ�VHHNLQJ��
,W� EOHQGV� LQWR�PRVW�SXEOLF� LQGRRU� HQYLURQPHQWV�EXW� LV� VXIÀFLHQWO\�QRWLFHDEOH�ZKHQ�
QHHGHG��7KH� GLPHQVLRQV� RI � WKH� UHF\FOLQJ� VWDWLRQ� DUH� DGDSWHG� WR�ÀW� WKH� XVHU� JURXS��
which includes children above the age of  seven and adult citizens of  Gothenburg, as 
well as people with different types of  physical or cognitive needs. 

The modular system allows for a high level of  adaptation. The lids that distinguish 
the waste fractions are exchangeable, which also prolongs the lifespan of  the recycling 
station. Other important features are the separate collection of  deposit cans, the de-
WDFKDEOH�LQQHU�ÁRRU��ZKLFK�DOORZV�IRU�HDV\�FOHDQLQJ���DQG�WKH�WDFWLOH�OHWWHUV��ZKLFK�PDNH�
WKH�UHF\FOLQJ�VWDWLRQ�DFFHVVLEOH�WR�XVHUV�ZLWK�YLVXDO�LPSDLUPHQW���7KH�LQQHU�FRQWDLQHU�LV�
GHVLJQHG�VR�DV�WR�PDNH�WKH�HPSW\LQJ�SURFHVV�HUJRQRPLFDOO\�DGYDQWDJHRXV��,W�DOVR�KDV�D�
EXLOW�LQ�ÁRRU�WR�VXSSRUW�WKH�EDJ�DQG�SUHYHQW�OHDNDJH��7KH�LQQHU�FRQWDLQHU�LV�GHWDFKDEOH�
in its entirety. This is to simplify cleaning and allow for easy access. 

$Q�LQLWLDO�WKHRUHWLFDO�VWXG\�ZDV�FDUULHG�RXW�VR�DV�WR�SURYLGH�JXLGHOLQHV�DQG�LQIRUPDWLRQ�
UHJDUGLQJ�SK\VLFDO� HUJRQRPLFV�� DQWKURSRPHWU\�� DQG� FRJQLWLRQ��$�GHVFULSWLRQ�RI � WKH�
waste management system in Gothenburg in relation to public indoor environments 
ZDV�GHYHORSHG��DQG�D�EHQFKPDUNLQJ�VWXG\�ZDV�FDUULHG�RXW��ZKLFK�SURYLGHG�D�SLFWXUH�RI �
ZKDW�WKH�V\VWHP�ORRNV�OLNH�DQG�ZKDW�VROXWLRQV�H[LVW�WRGD\��7KH�SXEOLF�LQGRRU�HQYLURQ-
ments were divided into four different categories depending on their characteristics: 
sport facilities, cultural facilities, event facilities, and schools. 

$Q�H[WHQVLYH�XVHU�VWXG\�ZDV�SHUIRUPHG�ZKLFK� LQFOXGHG�ERWK�VRUWHUV�DQG�FROOHFWRUV��
The study was conducted by the means of  interviews, observations, and surveys. The 
different types of  public indoor environments were visited and four concepts were 
GHYHORSHG�RQ�WKH�EDVLV�RI �WKH�ÀQGLQJV��7KH�FRQFHSWV�ZHUH�SUHVHQWHG�DQG�GLVFXVVHG�
ZLWK�YDULRXV�LQWHUHVWHG�SDUWLHV�DQG�IDFLOLW\�PDQDJHUV�DW�WKH�PXQLFLSDOLW\��$V�D�UHVXOW�WKH�
IXQFWLRQDOLW\�DQG�PDLQ�IHDWXUHV�RI �WKH�ÀQDO�FRQFHSW�FRXOG�EH�DVFHUWDLQHG���

7KH�GHYHORSPHQW�RI �WKH�ÀQDO�FRQFHSW�ZDV�DQ�LWHUDWLYH�SURFHVV��ZKLFK�ZDV�FDUULHG�RXW�
WKURXJK�IXUWKHU�VWXGLHV�DQG�FRQVXOWDWLRQV�ZLWK�H[SHUWV�LQ�YDULRXV�ÀHOGV�VXFK�DV�PDWH-
ULDOV�� FRORXUV��PDQXIDFWXULQJ��DFFHVVLELOLW\�� DQG�H[SUHVVLRQ��7KH�YDOLGDWLRQ�FRQÀUPHG�
WKDW�WKH�UHF\FOLQJ�VWDWLRQ�IXOÀOOHG�WKH�GHPDQGV��7R�IXUWKHU�HYDOXDWH�WKH�SURGXFW� LW� LV�
DSSURSULDWH�WR�PDNH�D�SURWRW\SH�WKDW�FRXOG�EH�WHVWHG�LQ�D�SXEOLF�LQGRRU�HQYLURQPHQW�
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1. INTRODUCTION
,Q� WKLV� FKDSWHU�� WKH�EDFNJURXQG�RI � WKH�SURMHFW� LV� GHVFULEHG� DQG� LPSRUWDQW� DFWRUV�
FRQQHFWHG�WR�WKH�SURMHFW�DUH�SUHVHQWHG��7KH�LQWURGXFWLRQ�LV�WKH�ÀUVW�SUHVHQWDWLRQ�RI �
what the project involves and describes the project’s aim, goal, research questions, 
and delimitations.
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1.1.  BACKGROUND

1.1.1. Safe, beautiful city

'XULQJ� WKH� ODVW� FRXSOH�RI � � \HDUV�� WKH� FLW\�RI �*RWK-
HQEXUJ�KDV�ZRUNHG�ZLWK�DQ�RUJDQL]DWLRQ�IRU�FROODER-
UDWLRQ�FDOOHG�´7U\JJ��YDFNHU�VWDGµ�²�´6DIH��EHDXWLIXO�
FLW\µ��$GPLQLVWUDWLRQV�� WKH�PXQLFLSDOLW\��1*2V��DQG�
FRPSDQLHV�DUH�ZRUNLQJ�WRJHWKHU�WR�LQFUHDVH�WKH�EHDXW\�
and the sense of  security in Gothenburg. The vision 
of  the organization reads: “Gothenburg is a beautiful, 
RSHQ�� VDIH� FLW\� WKDW�PDNHV� XV� SURXG� DQG�ZKHUH� WKH�
urban environment contributes to meetings between 
SHRSOHµ��*|WHERUJ�VWDG������D�>RXU�WUDQVODWLRQ@��

´6DIH�� EHDXWLIXO� FLW\µ�RUJDQL]HV� D�QXPEHU�RI �GLIIHU-
ent collaborative projects regarding, for example, 
XUEDQ�OLJKWLQJ��KDQGOLQJ�RI �JUDIÀWL��SODQWV�DQG�ÁRZ-
ers in the city. The initiatives stretch from creating 
and strengthening spaces where people can meet, to 
ZRUNLQJ�WRZDUGV�D�FOHDQHU�XUEDQ�HQYLURQPHQW�

In a motion from Gothenburg City Council the sug-
gestion was made that a recycling station for the sepa-
ration of  outdoor waste should be implemented. The 
DGPLQLVWUDWLRQ�RI �7UDIÀF�DQG�3XEOLF�7UDQVSRUWDWLRQ�
�7UDÀNNRQWRUHW�� ZDV�� LQ� ������ FRPPLVVLRQHG� WR� UH-
view the current management of  waste in the city, 
suggest improvements, and provide a more uniform 
expression for recycling stations in Gothenburg. In 
������ D� SURMHFW� ZDV� FDUULHG� RXW� DQG� FRPSOHWHG� LQ�
which recycling stations for outdoor usage were de-
veloped, and the result is currently being evaluated.

3ROLWLFDO� DFWRUV� DUH� DW� SUHVHQW� H[SUHVVLQJ� WKH� GHVLUH�
that a recycling station for indoor usage in public 
places should be developed, and that is the basis for 
this project.

1.1.2. Actors

7KH�LQLWLDWLYHV�WDNHQ�E\�WKH�RUJDQL]DWLRQ�´6DIH��EHDX-
WLIXO� FLW\µ�DUH�EHLQJ�SURFHVVHG� LQ�SURMHFW�JURXSV�� ,Q�
HDFK�SURMHFW�JURXS�� UHOHYDQW�DFWRUV� �DGPLQLVWUDWLRQV��
RUJDQL]DWLRQV��DQG�FRPSDQLHV��DUH�FRRSHUDWLQJ��7KHVH�
DFWRUV� DUH� ÀQDQFHG� E\� WKH� SXEOLF� VHFWRU�� DOWKRXJK�
many projects are carried out together in private - 
SXEOLF�SDUWQHUVKLSV��*|WHERUJ�VWDG������D��

Some of  the relevant actors in this project are listed 
with a brief  description in the following section.

;OL�HKTPUPZ[YH[PVU�VM�;YHɉJ�HUK�W\ISPJ�
[YHUZWVY[H[PVU��;YHÄRRVU[VYL[�

7KH�PXQLFLSDO� DGPLQLVWUDWLRQ�RI �7UDIÀF� DQG�SXEOLF�
transportation manages the municipal road and rail 
construction and maintenance. The administration 

LV�OHG�E\�D�FRPPLWWHH��ZKLFK�GHFLGHV�XSRQ�WDVNV�DQG�
DFWLYLWLHV��*|WHERUJ�²�7UDÀNNRQWRUHW���������7KH�DG-
PLQLVWUDWLRQ�RI �7UDIÀF�DQG�WUDQVSRUWDWLRQ�LV�WKH�PDLQ�
client and partner for this project.

The administration of Circulation and water 
�-�Y]HS[UPUNLU�2YL[ZSVWW�VJO�]H[[LU�

The municipal administration Circulation and water 
manages sewage, water supply, and household waste 
from the population and private actors in the city. 
7KH�DXWKRULW\�LV�OHG�E\�D�FRPPLWWHH�WKDW�WDNHV�6ZHG-
ish environmental laws and regulations into account 
LQ�LWV�ZRUN��*|WHERUJV�VWDG����������������

Packaging and newspaper collection 
service (Förpacknings- och 
;PKUPUNZPUZHTSPUNLU�()��-;0�

7KH�3DFNDJLQJ�DQG�QHZVSDSHU�FROOHFWLRQ�VHUYLFH�LV�D�
FRPSDQ\�ZKRVH�PDLQ� WDVN� LV� WR� FROOHFW� DQG� UHF\FOH�
SDFNDJLQJ�DQG�QHZVSDSHUV�LQ�6ZHGHQ��7KH�FRPSDQ\�
is responsible for recycling stations that are available 
for the population around the country. The owners 
RI �)7,�$%�DUH�GLIIHUHQW�PDWHULDO�FRPSDQLHV�UHVSRQ-
sible for plastic, metal, paperboard, newspapers, and 
glass. The material companies are in turn owned by 
RWKHU�PDWHULDO�FRPSDQLHV��EXW�DOVR�E\�SDFNDJLQJ�PDQ-
XIDFWXUHUV��ÀOOHUV��LPSRUWHUV��GLVWULEXWRUV�DQG�WUDGHUV��
DQG�RWKHU�PHPEHUVKLS�RUJDQL]DWLRQV��)7,��������

)7,�$%·V� SDFNDJLQJ� VHUYLFHV� DUH� SDUWO\� ÀQDQFHG� E\�
its owners, who are subject to a governmental regu-
ODWLRQ�GHPDQGLQJ�ZHLJKW�EDVHG�SDFNDJLQJ�IHHV�IURP�
WKH� SDFNDJLQJ� SURGXFHUV�� 7KHVH� SURGXFHUV� DUH� WKH�
FRPSDQLHV�WKDW�LPSRUW�JRRGV�DQG�SDFNDJH�DQG�VHOO�D�
SURGXFW��7KH�QHZVSDSHU�ZDVWH�LV��KRZHYHU��ÀQDQFHG�
E\�LWV�RZQ�PDWHULDO�FRPSDQ\��)7,��������

Other actors

Besides the actors administering the projects, other 
VWDNHKROGHUV�� FRQVXOWDQWV�� DQG� HQWUHSUHQHXUV� UHSUH-
sent an asset for detailed expertise. In this project 
²�WKH�GHYHORSPHQW�RI �D�UHF\FOLQJ�VWDWLRQ�IRU�LQGRRU�
XVDJH�²�WKHVH�DUH��IRU�LQVWDQFH��WKH�SURGXFHU�DQG�PDQ-
ufacturer of  the product. In addition, other munici-
pal administrations also participate as project actors, 
such as the administration of  Sport and club activities 
�,GURWW��RFK�I|UHQLQJVI|UYDOWQLQJHQ��DQG�WKH�&XOWXUH�
GHSDUWPHQW� �.XOWXUI|UYDOWQLQJHQ��� 7KH� DFWLYLWLHV� RI �
WKHVH�DGPLQLVWUDWRUV�LQÁXHQFH�WKH�XVHU�DQG�PD\�UHVXOW�
in demands on the product. They are also responsible 
for the facilities and the contexts in which the prod-
uct will be placed, which means different demands on 
the aesthetic design as well.

1
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1.1.3. Previous projects

There are mainly two previous projects that are of  
VLJQLÀFDQFH�IRU�WKLV�VWXG\��DQG�WKHVH�DUH�SUHVHQWHG�EH-
low. The studies performed during these projects are 
considered to be important reference material.

Design of an inviting litter bin with the 
purpose of reducing littering in Gothenburg

7KLV� SURMHFW�ZDV� FDUULHG�RXW� LQ� ����� DW� WKH�GHSDUW-
PHQW�RI �3URGXFWV�DQG�SURGXFW�GHYHORSPHQW��DW�&KDO-
mers University of  Technology. In this project a litter 
bin was developed with the aim of  encouraging peo-
ple to dispose of  their waste in a more responsible 
ZD\��%MXUVWHQ�DQG�0nUWHQVVRQ���������7KLV�OLWWHU�ELQ�
is currently being used by the city of  Gothenburg and 
is an important part of  the urban landscape.

Recycling bins for the urban environment of 
Gothenburg

The second project was carried out during the spring 
RI ������DW�WKH�GHSDUWPHQW�RI �3URGXFWV�DQG�SURGXFW�
development, Chalmers University of  Technology. 
The purpose was to develop a collection unit for 
recycling material that could be used during various 
HYHQWV� �1LNHOO� DQG�6XQGEHUJ�� �������7KLV� FROOHFWLRQ�
unit is currently being evaluated.

1.2.  AIM AND GOAL
The aim of  this project is to develop a recycling sta-
tion for the collection of  recyclable waste. The recy-
cling station should be designed for indoor usage, and 
no resources should be used to adapt the recycling 
station for outdoor conditions. The recycling station 
should be developed for public environments, such 
as stadiums, theatres, museums, public baths, schools, 
exhibitions halls, libraries, etc. In addition, the recy-
cling station should be designed to meet different 
GHPDQGV� �IXQFWLRQDO� DV�ZHOO� DV� DHVWKHWLF��� DFFRUGLQJ�
to the context and environment in which it will be 
placed.

The recycling station should be inviting and should 
simplify and encourage the sorting of  waste. It is also 
important that the recycling station should be suf-
ÀFLHQWO\� ODUJH�� YLVLEOH�� DQG� HDV\� WR�XVH�� DQG� WKDW� WKH�
design should impede vandalism.

The recycling station should be designed to meet the 
ergonomic needs of  different types of  users, for ex-
ample people throwing waste, emptying, installing, 
repairing or cleaning the station.

1.2.1. Research questions

This section lists some of  the research questions that 
were used as a means for guiding and focusing the 
study.

�� How do you motivate people to sort their waste?

 ° What is the need for sorting waste in public in-
door areas?

�� $UH�WKHUH�FRPPRQ�GHQRPLQDWRUV�EHWZHHQ�WKH�GLI-
ferent environments?
�� 'R�WKH�GHPDQGV�GLIIHU�LQ�VRPH�VLJQLÀFDQW�ZD\�EH-
tween the different environments?
�� Who are the people sorting their waste?
�� 'RHV� VRPHERG\� WKURZ� KHU� RU� KLV� ZDVWH� RQ� WKH�
ÁRRU"�:KR"�:K\"
�� What attributes characterize a recycling station?
�� What are the ergonomic demands that need to be 
IXOÀOOHG"

 ° )RU�WKRVH�ZKR�WKURZ�WKH�ZDVWH"

 ° )RU�WKRVH�ZKR�HPSW\�WKH�UHF\FOLQJ�VWDWLRQ"

 ° )RU�WKRVH�ZKR�UHSDLU�LQVWDOO�LW"
�� How could you prevent vandalism?
�� +RZ�FRXOG�\RX�PDNH�WKH�UHF\FOLQJ�VWDWLRQ�LQ�LWVHOI �
more environmentally friendly?

1.3.  DELIMITATIONS
There were two delimitations in this project:

The recycling station was designed for indoor usage. 
$GDSWDWLRQ� IRU�RXWGRRU� FRQGLWLRQV�ZDV�QRW� FRQVLG-
ered in this project.

The recycling station was adapted for the city of  
Gothenburg in terms of  design and target groups; 
other locations were therefore not considered.

1
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1.4.  PROJECT AND 
REPORT STRUCTURE
This project was carried out as a Master of  Science 
7KHVLV�LQ�WKH�0DVWHU·V�'HJUHH�3URJUDP�RI �,QGXVWULDO�
'HVLJQ�(QJLQHHULQJ�EHWZHHQ�6HSWHPEHU�DQG�-DQXDU\�
�����������

To provide structure, the project was divided into 
ÀYH�GLIIHUHQW�SKDVHV�LOOXVWUDWHG�LQ�Figure 1 below. The 
phases are presented in succession, although they 
were carried out in an iterative manner. 

These phases have been distributed over a timeframe 
RI ����ZHHNV�RU����XQLYHUVLW\�FUHGLWV��$�SUHVHQWDWLRQ�
for the municipality before Gothenburg City was 
planned after the completion of  the concept devel-
opment, when about half  of  the project time had 
SDVVHG�� 7KH� ÀQDO� SUHVHQWDWLRQ� ZDV� KHOG� DW� WZR� RF-
FDVLRQV�� WKH� ÀUVW�ZDV� KHOG� LQ� WKH� ÀQDO�ZHHN� RI � WKH�
project before the municipality of  Gothenburg City 
and other concerned actors. The second was held 
WZR�ZHHNV� ODWHU�DW�&KDOPHUV�8QLYHUVLW\�RI �7HFKQRO-
ogy before the examinator, the supervisor, and two 
opponents.

The results of  each phase are described in the cor-
UHVSRQGLQJ�FKDSWHU�RI �WKLV�UHSRUW��(DFK�FKDSWHU�FRQ-
tains a description, the methods and processes, and 
the results of  the phase activities. In addition to these 
chapters, the report contains theory and validation 
supporting the study.

Figure 1. 7KH�SURMHFW�ZDV�GLYLGHG�LQWR�ÀYH�GLIIHUHQW�SKDVHV�ZKLFK�ZHUH�FDUULHG�RXW�LWHUDWLYHO\

1



2. THEORY
This chapter describes the theoretical information connected to the project studies 
DQG�GHVLJQ�UHVXOW��FRPSLOHG�LQWR�VHYHUDO�ÀHOGV�ZLWKLQ�HUJRQRPLFV��XVDELOLW\�DQG�DFFHV-
VLELOLW\��7KH�WKHRU\�VXSSRUWV�WKH�ÀQGLQJV�DQG�WKH�UHVXOWV�RI �WKH�VWXGLHV�PDGH�
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2.1.  PHYSICAL 
ERGONOMICS
7KH�GHÀQLWLRQ�RI �SK\VLFDO�HUJRQRPLFV�LV�EDVLFDOO\�WKH�
human interaction with the environment in mechani-
FDO�WHUPV��,W�LQFOXGHV�WKH�PHFKDQLFDO�ZRUN��IRUFHV��DQG�
WRUTXH��EXW�DOVR�WKH�ZRUN�HQYLURQPHQW��7KLV� LV�ZK\�
physical ergonomics cannot exclude psychological 
aspects when one examines human injuries and pain 
�%RKJDUG��������

The following section describes ways to prevent ill-
QHVV� DQG� DFFLGHQWV�� DV� ZHOO� DV� ELRPHFKDQLFV�� )XU-
thermore, the section describes Swedish labour reg-
ulations that affect the people who will handle the 
product, and adds an anthropometric description, 
based on the whole product user group, which will 
be the dimensional basis for the development of  the 
product.

2.1.1. Prevention of illness and 
accidents

There are physical design approaches that will meet 
WKH�QHHGV�RI �SHUVRQV�LQ�D�ZRUN�HQYLURQPHQW��VXFK�DV�
those handling the recycling station for public indoor 
XVH��7KH�ZRUN�LV�DVVXPHG�WR�EH�SHUIRUPHG�LQ�VWDQG-
ing postures.

7KH� PXVFOH� IRUFH� UHTXLUHG� IRU� WKH� ZRUN� GHSHQGV�
more on body postures than on individual capacity. 
However, there are recommended general postures:

�� 9DU\�WKH�ZRUNLQJ�SRVWXUHV�DV�PXFK�DV�SRVVLEOH
�� $YRLG�SRVWXUHV�WKDW�PHDQV�OHDQLQJ�IRUZDUG
�� The upper arms should be close to the body; no or 
few lifts above the head
�� $YRLG�WZLVWHG�DQG�DV\PPHWULF�SRVWXUHV
�� $YRLG�SRVWXUHV�WKDW�ZLOO�VWUDLQ�WKH�MRLQWV�LQ�WKHLU�H[-
treme positions for extended periods of  time
�� When there are high muscle forces the muscle 
should be in its most powerful position 
�%RKJDUG�������

The individual postures are mainly affected by the 
KHLJKW�RI �WKH�ZRUN�SHUIRUPHG�DQG�E\�WKH�ÁRRU��7RR�
KLJK�D�ZRUNLQJ�KHLJKW�UHVXOWV�LQ�DQ�HOHYDWHG�SRVLWLRQ-
ing of  the arms, which puts static strain on the shoul-
GHUV��7RR� ORZ� D�ZRUNLQJ�KHLJKW� UHVXOWV� LQ� LQFUHDVHG�
PXVFOH� VWUDLQ� RQ� WKH� EDFN� DQG� WKH� QHFN� GXH� WR� WKH�
forward leaning position. Lifts should be performed 
ZLWK�NQHHV�EHQW��LQ�D�IRUZDUG�ERG\�SRVLWLRQ��ZLWKRXW�
ERG\�URWDWLRQ�RU�EDFN�EHQGLQJ��7KH�IROORZLQJ�DUH�UHF-
RPPHQGHG�ZRUNLQJ�KHLJKWV�IRU�SHUIRUPLQJ�VWDQGLQJ�
ZRUN�

�� 'HOLFDWH�SUHFLVLRQ�ZRUN���������PP�DERYH�HOERZ�
height

�� 3UHFLVLRQ�ZRUN�LQYROYLQJ�IRUFH���������PP�EHORZ�
elbow height
�� /LJKW�PDQXDO�ZRUN���������PP�EHORZ�HOERZ�KHLJKW
�� +HDY\� PDQXDO� ZRUN�� �������� PP� EHORZ� HOERZ�
height
�� )RU� OLIWLQJ�DQG�KDQGOLQJ�ZRUN��EHWZHHQ�PLG�WKLJK�
DQG�PLG�FKHVW�OHYHO�²�FORVH�WR�ZDLVW�OHYHO�
�3KHDVDQW���������

�� (YHU\�W\SH�RI �VWDQGLQJ�ZRUN�VKRXOG�SURYLGH�VWDEOH�
feet position
�%RKJDUG�������

2.1.2. Biomechanics

Biomechanics is a discipline that applies methods 
and principles from mechanical physics to biological 
PDWHULDOV��7KLV�ÀHOG�RI �VWXG\�FDQ�EH�XVHG� LQ�VHYHUDO�
disciplines including product development and physi-
cal ergonomics if, for instance, one is studying how 
IRUFHV� IURP� PDQXDO� ZRUN� DIIHFWV� GLIIHUHQW� WLVVXHV��
VNHOHWDO� RU�PXVFXODU� VWUXFWXUHV� RI � WKH� KXPDQ� ERG\�
�%RKJDUG���������

Biomechanical calculations could be used if  different 
ZRUN�VFHQDULRV�DUH�H[DPLQHG��ZKHQ�VKRZLQJ�SRVVLEOH�
improvements or when identifying critical elements 
RI � ZRUN� �%RKJDUG�� ������� ,Q� WKH� SURGXFW� GHYHORS-
ment it is possible to compare the results to reference 
values, limits or recommended levels, such as labour 
law regulations.

When performing biomechanical calculations it is im-
SRUWDQW�WR�PDNH�DQ�DSSUR[LPDWH�PRGHO�RI �WKH�UHDOLW\�
as to avoid performing complex mathematics. The 
approximations are:

�� 7KH�KXPDQ�ERG\�VHJPHQWV�DUH�VHHQ�DV�ULJLG�²�WKHUH�
is no deformation that will change the force distribu-
tion
�� The joints have no friction
�� The human body segment’s mass, the centre of  
mass, and lengths of  torques are retrieved from sta-
tistical tables of  anthropometric measurements
�� The external torque is absorbed by a muscle or 
muscle group, and this muscle group exercises force 
in only one direction
�� There is no counteractive muscle force
�� 6XSSRUW�IRUFHV�DUH�VLPSOLÀHG
In biomechanical calculations, static equilibrium is as-
sumed, which means there are no acceleration forces 
and all forces are in balance with each other. The 
torque is calculated as the product of  the force and 
the perpendicular distance between the rotation cen-
WUH�DQG�WKH�IRUFH��$V�WKH�GLVWDQFH�EHWZHHQ�WKH�URWD-
WLRQ�FHQWUH�LQFUHDVHV��WKH�PRUH�GLIÀFXOW�WKH�ORDG�EH-
FRPHV�WR�OLIW��%RKJDUG���������

2
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Biomechanical calculations can provide the product 
development with convincing results; due to the ap-
proximations, however, they have some limitations. 
The data used in the calculations is based on popula-
tion data and not individual data; hence the calculated 
IRUFHV�RQ�WKH�KXPDQ�ERG\�EHFRPH�DSSUR[LPDWH��)XU-
ther, the assumption of  static equilibrium is a sim-
SOLÀFDWLRQ�RI � IRUFHV� VLQFH� D� UHDO�ZRUN� VLWXDWLRQ�KDV�
many complex dynamical elements, for instance, slow 
or snatch movements. In addition the biomechanical 
FDOFXODWLRQ� RQO\� JLYHV� VQDSVKRWV� RI � ZRUN� VLWXDWLRQV�
DQG�GRHV�QRW�GHVFULEH�KRZ�H[KDXVWLQJ�WKH�ZRUN�FRXOG�
EH�SHUFHLYHG��%RKJDUG��������

2.1.3. Labour law

7KH�6ZHGLVK� ODERXU� ODZ� �$UEHWVPLOM|ODJHQ�� FRQVLVWV�
of  rules and regulations for preventing illness and ac-
FLGHQWV�LQ�ZRUN�HQYLURQPHQWV��UHJDUGLQJ�ERWK�SK\VLFDO�
and psychological aspects. The law must be followed 
by both the employers and by others responsible for 
HQYLURQPHQWDO�SURWHFWLRQ��$UEHWVPLOM|YHUNHW������D���
In the product development of  a recycling station for 
public indoor areas, it is important to recognize these 
rules and regulations in order to meet the needs of  
the people handling the product every day.

The regulations from the labour law concerning 
SK\VLFDO�HUJRQRPLFV�WKDW�ZHUH�LPSRUWDQW�WR�DFNQRZO-
edge when developing a recycling station are listed 
DV�PRGHOV�EHORZ��$UEHWVPLOM|YHUNHW������E���)XUWKHU�
PHDVXUHPHQWV�WKDW�DUH�LPSRUWDQW�WR�DFNQRZOHGJH�IRU�
the handling of  the product are part of  the results 
IURP�WKH�DQWKURSRPHWULFDO�VWXG\��VHH�VHFWLRQ�EHORZ��

%ODFN 1RW�VXLWDEOH

*UH\ 1HHGV�FORVHU�HYDOXDWLRQ

:KLWH $FFHSWDEOH

7DEOH���� 0RGHO�WR�HVWLPDWH�ULVN�RI �OLIWLQJ�ZRUN

2
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7KH�PRGHO� IRU� HVWLPDWLQJ� WKH� ULVNV� RI � OLIWLQJ� ZRUN�
�VHH�7DEOH����WDNHV�LQWR�DFFRXQW�WKH�ZHLJKW�RI �WKH�ORDG�
and the distance between the body and the load’s 
centre of  mass, and serves to clarify good ergonomic 
conditions such as symmetric two hand grip in stand-
ing postures. The model is valid for both men and 
women.

7KH�PRGHO�IRU�HVWLPDWLRQ�RI �OLIWLQJ�ZRUN�VKRZV�WKDW�
DOO�ORDGV�DERYH����NJ�DUH�QRW�VXLWDEOH�WR�FDUU\�

Force (N) Black Grey White
Starting >300 300–150 <150
Continuous >200 200–100 <100

7KH�PRGHO�IRU�HVWLPDWLQJ�ULVNV�RI �ZRUN�WKDW�FRQWDLQV�
SXVK�DQG�SXOO�PRYHPHQWV��VHH�7DEOH����LOOXVWUDWHV�WKH�
need for symmetric two hand grip, well-designed 
handles in suitable height, and good environmental 
conditions.

1RQH�RI �WKH�PRGHOV�WDNH�LQWR�DFFRXQW�ZRUN�UHODWHG�
factors that could impair the conditions, such as time, 
heights, grips, and repetition that has to be accounted 
IRU�ZKHQ�HVWLPDWLQJ�ULVNV�

2.1.4. Anthropometric 
measurements

$QWKURSRPHWU\�GHDOV�ZLWK�ERG\�PHDVXUHPHQWV��VXFK�
DV�VL]H��VKDSH��VWUHQJWK��PRELOLW\��DQG�ZRUNLQJ�FDSDF-
LW\��3KHDVDQW�DQG�+DVHOJUDYH��������

There are very different users of  a product such as 
the recycling station. It will be used by sorters who 
of  different age, nationality, gender, and educational 
EDFNJURXQG��,Q�DGGLWLRQ�WR�WKH�VRUWHUV��WKHUH�DUH�WKH�
collectors, cleaners, and repairers who will be han-
dling the product on an everyday basis. It is important 
to design the product to meet all user needs, which 
is why anthropometric measurements will satisfy the 
�WK�WR�WKH���WK�SHUFHQWLOH�SRSXODWLRQ�

)XUWKHUPRUH�WKH�UHF\FOLQJ�VWDWLRQ�QHHGV�WR�EH�DFFHV-
sible to people in wheelchair as well as to children 
above the age of  seven. 

Things that should be reachable from a wheelchair 
VKRXOG� EH� SODFHG� DW� D� KHLJKW� EHWZHHQ� ������� FP�
�+DQGLVDP��������

7DEOH� � lists anthropometric measurements that are 
of  interest when designing the recycling station. Fig-
XUH��� VKRZV�WKH�PHDVXUHPHQWV��$OO� WKH�QXPEHUV�DUH�
IURP�3KHDVDQW�DQG�+DVHOJUDYH���������7KH�PHQ�DQG�

7DEOH���� 0RGHO�IRU�HVWLPDWLQJ�ULVNV�RI �ZRUN�WKDW�FRQWDLQV�SXVK�DQG�
SXOO�PRYHPHQW�

>PP@ Men Women Children, age 7

5th 95th 5th 95th 5th 95th

1 (\H�KHLJKW ���� ���� ���� ���� ��� ����

2 Shoulder height ���� ���� ���� ���� ��� ����

3 (OERZ�KHLJKW ���� ���� ��� ���� ��� ���

4 .QXFNOH�KHLJKW� ��� ��� ��� ��� ��� ���

5 Shoulder-grip length ��� ��� ��� ��� ��� ���

6 (OERZ�ÀQJHUWLS�OHQJWK ��� ��� ��� ��� ��� ���

7DEOH���� $QWKURSRPHWULF�PHDVXUHPHQWV�IRU�PHQ��ZRPHQ��DQG�FKLOGUHQ�DJH���

)LJXUH���� &KDUW�RI �DQWKURSRPHWULF�PHDVXUHPHQWV

2
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women are Swedish adults, and child measurements 
are from British children, who are considered to be 
comparable to Swedish children of  the same age.

Visibility

Information or other things that should be visible 
and accessible are dependent on a correlating bond 
between angle and height. If  the information is an-
JOHG� XSZDUGV�� WKH� FULWLFDO� XVHUV� DUH� �WK� SHUFHQWLOH�
seven year olds. This information needs to be placed 
EHORZ�����FP��,I �WKH�LQIRUPDWLRQ�LV�SODFHG�RQ�D�VLGH�
IDFLQJ� WKH�XVHU�� WKH� FULWLFDO� JURXS� LV� ��WK�SHUFHQWLOH�
men. This information would however be easier to 
access for everyone, since the critical user in this case 
could compensate by stepping away from the recy-
cling station.  

Reach

If  the slots are placed within reach of  wheelchair-
ERXQG� SHRSOH� �EHWZHHQ� ������� FP�� LW� ZLOO� DOVR� EH�
within reach of  children. Between these levels the 
VORWV� DUH� DOVR� SODFHG� DERYH� WKH� ÀQJHUWLS� KHLJKW� IRU�
��WK� SHUFHQWLOH� PHQ� DQG� EHORZ� WKH� �WK� SHUFHQWLOH�
shoulder height for children, age seven, which means 
that all these groups should be able to reach it with-
out bending or stretching.  

The user should not have to stretch the arm further 
WKDQ����FP��VLQFH�WKLV�LV�WKH�VKRXOGHU�JULS�OHQJWK�IRU�
WKH��WK�SHUFHQWLOH�RI �FKLOGUHQ�

Lifting and emptying 

Humans are strongest in the zone between elbow 
KHLJKW�DQG�ÀQJHUWLS�KHLJKW�IRU�VWDQGLQJ�SRVWXUHV��,I �
the recycling station is emptied from a height between 
������FP��LW�ZLOO�EH�KLJKHU�WKDQ�WKH�NQXFNOH�KHLJKW�IRU�
��WK�SHUFHQWLOH�PHQ�DQG�ORZHU�WKDQ�WKH�HOERZ�KHLJKW�
RI ��WK�SHUFHQWLOH�ZRPHQ��KHQFH�LW�ZLOO�EH�ZLWKLQ�WKH�
VWUHQJWK�]RQH�IRU�����RI �WKH�SRSXODWLRQ��

$� OLIW� LV�DOVR�PDGH�HDVLHU� LI � LW� LV�PDGH�FORVHU� WR� WKH�
body. Therefore, it is important that the collectors 
can come so close to the recycling station so that they 
do not need to stretch their arms when lifting. The 
FULWLFDO�OHQJWK�LV�VHW�E\�WKH�HOERZ�ÀQJHUWLS�OHQJWK�IRU�
�WK�SHUFHQWLOH�ZRPHQ�DW����FP��

2.2.  COGNITIVE 
ERGONOMICS
Since an important goal for this project is to design 
a product that is accessible and easy to use and un-
GHUVWDQG��WKHRU\�DERXW�FRJQLWLRQ�DQG�GHFVLRQ�PDNLQJ�
was considered relevant. 

2.2.1. The senses

The senses can interact or counteract with each other 
when perceiving information. If  the senses are coun-
teracting each other the result might be that one sense 
dominates the other, or it might result in a sort of  
EDODQFH��5RELQVRQ�5LHJOHU���������

Multimodality is the phenomenon that several senses 
are involved in transmitting information from the 
HQYLURQPHQW� DW� WKH� VDPH� WLPH�� �(YHU\� VHQVH�KDV� LWV�
VWUHQJWKV� DQG� ZHDNQHVVHV�� EXW� WR� DFWLYDWH� GLIIHUHQW�
senses at the same time might compensate for some 
types of  problems.  

,W�PLJKW�EH�EHQHÀFLDO�WR�H[SORUH�ZHWKHU�PXOWLPRGDO-
ity can be used in some way or another to better com-
municate the purpose of  the product and how to use 
it correctly. Multimodality was therefore considered 
during the concept development. 

However, the different senses have different draw-
EDFNV� ZLWK� UHJDUG� WR� WKH� SDUWLFXODU� SURGXFW� WKDW� LV�
GHYHORSHG�LQ�WKLV�SURMHFW��$XGLWRU\�LQIRUPDWLRQ�FDOOV�
IRU�DWWHQWLRQ��%RKJDUG���������DQG�VLQFH�WKHUH� LV�QR�
occasion in the use situation where the user needs to 
WDNH� LPPHGLDWH� DFWLRQ�� DGGLQJ� DXGLWRU\� LQIRUPDWLRQ�
could lead to increased stress where there is no need 
for it. If  auditory information are to be used it should 
support the visual information, without unnecessary 
DGGLWLRQV�WR�WKH�VHQVRU\�ORDG��$QRWKHU�DVSHFW�LV�WKDW�
the recycling station is often placed in an environ-
ment where many people are moving about at the 
VDPH� WLPH�� GRLQJ�XQUHODWHG� WKLQJV��$GGLQJ� DXGLWRU\�
information could have a negative impact on this en-
vironment as a whole.

+DSWLF�LQIRUPDWLRQ�KDV�WKH�GUDZEDFN�WKDW�SHRSOH�GR�
QRW�OLNH�WR�WRXFK�ZDVWH�ELQV�LQ�JHQHUDO��%MXUVWHQ�DQG�
0nUWHQVVRQ���������

2.2.2. Decision making

$FFRUGLQJ� WR� %RKJDUG� HW� DO�� ������� WKHUH� DUH� WKUHH�
W\SLFDO�OHYHOV�RI �SHUIRUPDQFH��QDPHO\�VNLOO���UXOH���DQG�
NQRZOHGJH�EDVHG�SHUIRUPDQFH��6NLOO�EDVHG�EHKDYLRXU�
represents sensory-motor based performance that 
WDNHV�SODFH�ZLWKRXW�FRQVFLRXV�FRQWURO��,Q�UXOH�EDVHG�
behaviour the operator follows a sequence of  sub-
URXWLQHV�LQ�D�IDPLOLDU�ZRUN�VLWXDWLRQ��FRQWUROOHG�E\�D�

2
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stored rule. The rule might have been acquired on 
previous occasions or communicated from other per-
VRQV·� LQVWUXFWLRQV�� .QRZOHGJH�EDVHG� EHKDYLRXU� RF-
FXUV� LQ�XQIDPLOLDU�VLWXDWLRQV� LQ�ZKLFK�QR�NQRZ�KRZ�
or rules for control are available.  

6NLOO�EDVHG�EHKDYLRXU�UHTXLUHV�NQRZOHGJH�WKDW�LV�IRU-
WLÀHG�WR�VXFK�D�GHJUHH�WKDW�SHUIRUPLQJ�D�WDVN�LV�OLNH�
¶ULGLQJ�D�ELNH·��0DQ\�RI �WKH�XVHUV�ZLOO�KDQGOH�WKH�UH-
cycling station only at rare occasions, when they visit 
the public areas where it is placed. There will also al-
ZD\V� EH�PDQ\� XVHUV� �WRXULVWV� DQG� YLVLWRUV�� ZKR� DUH�
new to the recycling station. Most of  the users are, 
however, used to recycling as a concept. They do it 
DW�KRPH�DQG�DW�ZRUN��7KHUHIRUH��WKH�GHFLVLRQ�PDNLQJ�
WKDW�RFFXUV�ZKHQ� VRUWLQJ�ZDVWH� �ZKDW� WR�SXW�ZKHUH�
HWF���LV�PRVW�OLNHO\�UXOH�EDVHG��

2.3.  USABILITY
7KH�,QWHUQDWLRQDO�6WDQGDUGV�2UJDQL]DWLRQ�GHÀQHV�XV-
DELOLW\�DV�¶«�WKH�HIIHFWLYHQHVV��HIÀFLHQF\�DQG�VDWLVIDF-
WLRQ�ZLWK�ZKLFK�D�VSHFLÀHG�XVHU�FDQ�DFKLHYH�VSHFLÀHG�
JRDOV�LQ�SDUWLFXODU�HQYLURQPHQWV·��,62�',6����������

(IIHFWLYHQHVV� PHDQV�� DFFRUGLQJ� WR� -RUGDQ� ��������
WKH� H[WHQW� WR�ZKLFK� D� JRDO� RU� WDVN� LV� DFKLHYHG�� (I-
ÀFLHQF\�PHDVXUHV� WKH� DPRXQW�RI � HIIRUW� UHTXLUHG� WR�
accomplish the goal. Satisfaction refers to the level of  
comfort the user feels when handling the product and 
how acceptable the product is to the user as a means 
of  achieving their goals. 

6RPH� LPSRUWDQW� WHUPV� WKDW� DUH�XVHG� LQ� WKH�ÀHOG�RI �
usability are guessability and learnability. Guessabil-
LW\�GHVFULEHV�WKH�OHYHO�RI �HIIHFWLYHQHVV��HIÀFLHQF\��DQG�
VDWLVIDFWLRQ�D�ÀUVW� WLPH�XVHU� FDQ� DFKLHYH�ZKHQ�KDQ-
dling the product. Learnability describes how learn-
able the product is by measuring the effectiveness, ef-
ÀFLHQF\��DQG�VDWLVIDFWLRQ�ZKHQ�D�XVHU�SHUIRUPV�D�WDVN�
RQ�D�SURGXFW�DIWHU�SUHYLRXV�XVH��-RUGDQ��������

2.4.  ACCESSIBILITY 
The county of  Västra Götaland has developed sup-
port material to be used as guidelines for designing 
VLJQV� LQ� SXEOLF� DUHDV� �*|WHERUJV� 6WDG�� ������� 7KH�
municipality of  Gothenburg uses these guidelines to 
address the issue of  accessibility in public areas. The 
ZKROH� SRSXODWLRQ� LV� WDNHQ� LQWR� DFFRXQW�� LQFOXGLQJ�
people with different types of  special needs: percep-
tive, cognitive, physical. The goal of  these guidelines 
is to develop, by means of  colours, symbols, nota-
WLRQV�DQG�QDPHV��FRQVLVWHQW�VLJQV�WKDW�PDNH�LW�HDVLHU�
for the visitors to orientate themselves.

The information should be placed so that persons 
in wheelchairs could read it. The information sign’s 

ORZHU� HGJH� VKRXOG� EH� SODFHG� DW� D�PD[LPXP�RI � ����
PHWHU�DERYH�JURXQG�DQG�VKRXOG�KDYH�DQ�DQJOH�RI ����
degrees from the wall.

The sign should have the right amount of  lighting 
that comes from above and does not dazzle the user.

The information should be consistent and easy to 
understand. Symbols should be added, if  possible. 
:KHQ�FKRRVLQJ�V\PEROV��WKH�6ZHGLVK�VWDQGDUG��6,6��
should be used primarily and established pictograms 
secondarily. In addition, the information should have 
tactile letters and braille properties.

Signs with different components should be arranged 
in the following order, left to right: arrow, symbol, 
WH[W��DQG�FRORXU��,W�PLJKW�EH�PRUH�GLIÀFXOW�WR�SHUFHLYH�
colours when suffering from reduced sight; the col-
ours should therefore be seen only as complements.

2.5.  INTERFACES
Important aspects that support communication be-
tween the user and the interface are formation, col-
our, direction, and symbols. 

)RUPDWLRQ�FDQ�EH�H[SODLQHG�WKURXJK�WKH�JHVWDOW�ODZV��
These describe how different visual patterns are per-
ceived. The four most commonly used of  the gestalt 
laws describe similarity, proximity, continuity, and clo-
VXUH��%RKJDUG�HW�DO���������

6LPLODULW\ means that objects of  the same colour, form 
RU�VL]H�DUH�SHUFHLYHG�FROOHFWLYHO\��VHH�)LJXUH����

The SUR[LPLW\ law implies that objects close to each 
RWKHU�DUH�SHUFHLYHG�DV�JURXSV��VHH�Figure 4��

The law about FRQWLQXLW\ states that visual, auditory, 
DQG�NLQHWLF�SDWWHUQV�DUH�H[SHFWHG�WR�FRQWLQXH� LQ�WKH�
VDPH�GLUHFWLRQ�UDWKHU�WKDQ�WDNLQJ�D�QHZ�GLUHFWLRQ��VHH�
Figure 6��

&ORVXUH explains how images that are not entirely com-
plete are often perceived as complete. We read things 
into pictures and complete them in our minds, turn-
LQJ�WKHP�LQWR�VRPHWKLQJ�ZH�UHFRJQL]H��VHH�Figure 5����

&RORXUV� DUH� WULFN\� WR� XVH�� VLQFH� WKH\� KDYH� GLIIHUHQW�
meanings in different cultures and are subject to per-
sonal taste. To avoid problems with colour blindness, 
red and green should not be used in combination.   
There are several types of  catalogue systems for col-
RXUV��7ZR�RI �WKH�PRVW�FRPPRQO\�XVHG�DUH�1&6�DQG�
5$/��

Cultural norms could also be applied when it comes 
WR� GLUHFWLRQDOLW\�� 3HRSOH� QRUPDOO\� LQWHUSUHW� XSZDUG��
ULJKW�� DQG� FORFNZLVH� DV� DQ� LQFUHDVLQJ� YDOXH�� ZKLOH�
GRZQZDUG�� OHIW�� DQG� FRXQWHU�FORFNZLVH� UHSUHVHQW� D�
decreasing value. 

Symbols must be unambiguous. Symbols can be used 

2



21

at different levels of  abstraction. They can represent 
reality graphically, or be more abstract by represent-
ing a concept. Letters and digits are also a type of  
symbol.  Compared to text, symbols have the advan-
tage that they can be read at a further distance, the 
information will be discovered faster, and they are 
ODQJXDJH�LQGHSHQGHQW��%RKJDUG�HW�DO���������6\PEROV��
DUH�RI �KHOS�WR�SHRSOH�ZLWK�FRJQLWLYH�GLIÀFXOWLHV�DQG�
SHRSOH�ZKR� VSHDN� RWKHU� ODQJXDJHV�� ,QIRUPDWLRQ� RQ�
signs should therefore include both text and symbols. 
When the symbol is the main source of  information, 
WKH�WH[W�VKRXOG�EH�FHQWUHG�XQGHU�WKH�V\PERO��*|WH-
ERUJV�VWDG��������

Colours, contrast, and gloss

Symbols and pictograms should always be negative 
�ZKLWH� RQ� D� GDUN� EDFNJURXQG��ZLWK� D� FRQWUDVW� UHOD-
WLRQ� RI � EULJKWQHVV� EHWZHHQ� WH[W�V\PERO�SLFWRJUDP�
DQG�EDFNJURXQG�RI �PLQLPXP�����DFFRUGLQJ�WR�16&�
�1DWXUDO� &RORXU� 6\VWHP��� 7KH� WH[W� FRORXU� RQ� VLJQV�
ZLWK� D� GDUN� EDFNJURXQG� FRORXU� VKRXOG� KDYH� D� EUR-
NHQ�ZKLWH�FRORXU�WR�SUHYHQW�LW�IURP�µJORZLQJµ��7KH�
FRORXU�FRPELQDWLRQV�UHG�JUHHQ��RUDQJH�EURZQ��DQG�
EOXH�JUHHQ�VKRXOG�QRW�EH�XVHG�DV�WKH\�KDYH�DQ�LQVXI-
ÀFLHQW�FRQWUDVW�UHODWLRQ�ZLWK�HDFK�RWKHU�

7R� SUHYHQW� UHÁHFWLRQV� WKDW� FRXOG� FDXVH� GLVWXUEDQFH�
for the user, the surface of  the sign should be matte.

Text

7KH�W\SHIDFH�VKRXOG�EH�$ULDO�DQG�WKH� OHWWHUV�VKRXOG�

QRW�EH�VWUHWFKHG�RXW��7KLV�ZRXOG�PDNH�LW�GLIÀFXOW�WR�
interpret the word.

,I �WKH�WH[W�LV�SUHVHQWHG�RQ�GDUN�EDFNJURXQG��QHJDWLYH�
WH[W���WKH�OHWWHUV�PD\�KDYH�WR�EH�IDWWHQHG��2WKHUZLVH�
the text could be harder to read than the text in posi-
tive signs.

Words that are written on non-tactile signs should 
start with a capital letter and be followed by lower 
case letters. Single words that are written on signs that 
could be read up-close should be written in capital 
WDFWLOH�OHWWHUV�DQG�ZLWK�D�PLQLPXP�WH[W�VL]H�RI ����PP�
DQG�D�PD[LPXP�VL]H�RI ����PP��7KLV�PDNHV� LW�SRV-
sible to feel the tactile words, which should have a 
PLQLPXP�RI ���PP�UHOLHI �DQG�EUDLOOH��+DYLQJ�WDFWLOH�
OHWWHUV�PDNHV�LW�SRVVLEOH�WR�XQGHUVWDQG�WKH�VLJQV�ZLWK-
RXW� NQRZLQJ�KRZ� WR� UHDG�EUDLOOH��7KH� WDFWLOH�ZRUGV�
answer to the needs of, for example, older people 
with reduced eyesight that have not been able to learn 
braille.

The braille should be printed on the same sign close 
WR�WKH�RWKHU�WH[W��*|WHERUJV�VWDG��������

)LJXUH���� *HVWDOW�ODZ���6LPLODULW\ Figure 4. *HVWDOW�ODZ���3UR[LPLW\

Figure 5. *HVWDOW�ODZ���&ORVXUH Figure 6. *HVWDOW�ODZ���&RQWLQXLW\
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3. FRAMEWORK 
7KH�IUDPHZRUN�SURYLGHV�WKH�EDVLV�IRU�WKH�SURMHFW�VWXG\�DQG�LQFOXGHV�D�GHVFULSWLRQ�RI �
waste and the waste management system for public indoor areas in Gothenburg. The 
description summarizes important elements of  understanding the problem area, and 
DOVR�LQFOXGHV�D�ÀHOG�VWXG\�DW�WKH�ZDVWH�PDQDJHPHQW�FRPSDQ\�5HQRYD�
7KH�FKDSWHU�DOVR�SUHVHQWV�WKH�XVHUV�DQG�WKH�IDFLOLWLHV�ZKHUH�WKH�ÀQDO�SURGXFW�ZLOO�EH�
SODFHG��7KH�SURMHFW�IUDPHZRUN�LV�FRQFOXGHG�E\�D�EHQFKPDUNLQJ�VWXG\��ZKLFK�OD\V�WKH�
foundation for the studies to be presented in the next chapter.
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3.1.  THE WASTE 
MANAGEMENT SYSTEM 
The following sections describe the environment and 
the infrastructure that the product will be part of.  

3.1.1. +LÄUP[PVU�VM�[LYTZ
There are terms and conditions which are important 
to explain in order to understand the waste manage-
ment system in Gothenburg City.

7KH� DGPLQLVWUDWLRQ�RI �&LUFXODWLRQ� DQG�ZDWHU� �.UHW-
VORSS�RFK�YDWWHQ�I|UYDOWQLQJHQ��LV��RQ�EHKDOI �RI �WKH�
municipality of  Gothenburg, responsible for the 
management of  waste that is not included in the pro-
ducers’ responsibility. This includes organic and com-
bustible waste. Waste collection inside or adjacent to 
the buildings where the waste is produced is called 
FXUEVLGH�FROOHFWLRQ��)DVWLJKHWVQlUD�,QVDPOLQJ�²�)1,��
�$YIDOO�6YHULJH���������7KLV�LQFOXGHV�ERWK�SULYDWH�DQG�
public facilities. The waste company that manages the 
curbside collection of  the combustible and organic 
ZDVWH�LQ�*RWKHQEXUJ�&LW\�LV�5HQRYD��5HQRYD������D���
7KHLU�FRPPLVVLRQ�LV�ÀQDQFHG�E\�WKH�SURSHUW\�RZQHUV�
�*|WHERUJV� 6WDG�� ����D��� 7KH\� DUH� DOVR� UHVSRQVLEOH�
IRU� SXEOLF� UHF\FOLQJ� FHQWUHV� �cWHUYLQQLQJV�FHQWUDO� ²�
c9&��ZKHUH�DOO�ZDVWH�IUDFWLRQV�FDQ�EH�GLVSRVHG��5HQ-
RYD�� ����E��� LQFOXGLQJ� ZDVWH� IURP� SXEOLF� RXWGRRU�
areas. These public outdoor areas are, for example, 
VWUHHWV��SDUNV��UHFUHDWLRQ�DUHDV�HWF��7KH�UHF\FOLQJ�FHQ-
tres and the waste collection from the public outdoor 
DUHDV�DUH�ÀQDQFHG�E\�WD[HV��

The waste that is included in the producers’ respon-
VLELOLW\� LV�PDQDJHG�E\� WKH�3DFNDJLQJ�DQG�QHZVSDSHU�
FROOHFWLRQ�RUJDQL]DWLRQ��)|USDFNQLQJV��RFK�WLGQLQJV�
LQVDPOLQJHQ� ²� )7,� $%�� ZKLFK� LV� ÀQDQFHG� E\� WKH�
SDFNDJLQJ�SURGXFHUV��7KH�FRPSDQ\�LV�UHVSRQVLEOH�IRU�
WKH�FXUEVLGH�FROOHFWLRQ�RI �SDFNDJLQJ�DQG�QHZVSDSHU��
DQG�IRU�WKH�UHF\FOLQJ�VWDWLRQV��cWHUYLQQLQJVVWDWLRQHU�
²�c96�� WKDW� DUH� DYDLODEOH� WR� WKH� SRSXODWLRQ� DURXQG�
*RWKHQEXUJ�&LW\��)7,�$%��������

3.1.2. What is waste?

Waste, or garbage, is something discarded that is no 
longer useful or wanted. This section describes the 
hierarchy of  waste and the different types of  waste 
that are of  interest in this project.

Most of  the waste that occurs in a society can be cat-
HJRUL]HG�DV�GRPHVWLF�ZDVWH��$FFRUGLQJ�WR�WKH�6ZHG-
LVK�(QYLURQPHQWDO�&RGH� �6)6��������������NDS������
domestic waste means waste originating from house-
holds and accordingly also comparable waste origi-
nating from other activities. 

,Q������DERXW�����NJ�RI �GRPHVWLF�ZDVWH��SHU�SHUVRQ�
ZDV�WUHDWHG�LQ�6ZHGHQ��$FFRUGLQJ�WR�6YHULJHV�DYIDOO-
VSRUWDO������D��WKLV�ZDVWH�FDQ�EH�GLYLGHG�LQWR�PHWK-
ods of  treatment as follows:

�� ���SHUFHQW�ELRORJLFDO�WUHDWPHQW
�� ���SHUFHQW�UHF\FOLQJ
�� ���SHUFHQW�LQFLQHUDWLRQ�ZLWK�HQHUJ\�UHFRYHU\
�� ����SHUFHQW�GHSRVLWLRQ

Hierarchy of waste 

$OPRVW� DOO� WKH� ZDVWH� WKDW� ZH� SURGXFH� FRPHV� IURP�
some type of  consumption. When an item has served 
its purpose, and is considered ‘consumed’, it is gar-
bage. This can, however, occur in different stages 
of  an item’s lifecycle and some items can have many 
lives. 

,Q�-XQH�RI ������WKH�&LW\�&RXQFLO�RI �*RWKHQEXUJ�DS-
proved a new regional waste plan. One of  the goals 
expressed in the waste plan was that the volumes of  
waste should not increase and that the resources in 
the waste should be utilized as much as possible. This 
JRDO�LV�EDVHG�RQ�WKH�KLHUDUFK\�RI �ZDVWH��VHH�)LJXUH�����
The priority of  the waste hierarchy is approved by 
(8�DQG�FDQ�EH�VHHQ�LQ�WKH�SLFWXUH�EHORZ��*|WHERUJV�
VWDG��.UHWVORSS����������

7KH�PXQLFLSDOLW\�RI �*RWKHQEXUJ�LV�ZRUNLQJ�WR�PRYH�
all waste management higher up the hierarchy. The 
aim is to move all waste to as high a level as possi-
ble and to improve the quality within each step. The 
SXUSRVH�RI �WKLV�SURMHFW�LV�WR�PRYH�ZDVWH�IURP�ODQGÀOO�
and energy recovery to material recycling. 
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)LJXUH���� 7KH�ZDVWH�KLHUDUFK\�ZKHUH�WKH�JRDO�LV�WR�PLQLPL]H�ZDVWH

3
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;OL�KPɈLYLU[�MYHJ[PVUZ�VM�^HZ[L�HUK�OV^�
they are recycled

$W�WKH�VLWH�VRSRU�QX��6YHULJHV�DYIDOOVSRUWDO��������WKH�
waste is categorised into three different types, namely 
SDFNDJLQJ�DQG�QHZVSDSHU��GDQJHURXV�ZDVWH��DQG�RWK-
er waste. Below follows a short description of  what 
characterizes the types of  waste and what differs be-
tween them.  

Packaging and newspapers

,Q�6ZHGHQ��FRPSDQLHV�WKDW�SURGXFH�RU�LPSRUW�SDFN-
DJLQJ�PDWHULDO�DUH�UHTXLUHG�E\�ODZ�WR�WDNH�UHVSRQVLELO-
LW\�IRU�WKDW�PDWHULDO��7KH�WRWDO�UHFRYHU\��UHF\FOLQJ�DQG�
HQHUJ\� UHFRYHU\��ZDV� IRU� DOO� SDFNDJLQJ�� LQ� ������ ���
SHUFHQW��1DWXUYnUGYHUNHW���������

3DFNDJLQJ�PDWHULDO�LV�FRPPRQ�LQ�SXEOLF�LQGRRU�DUHDV�
and will therefore be considered when developing the 
recycling station for this environment.  

Plastic packaging 

3ODVWLF�SDFNDJLQJ� LQFOXGHV�� IRU� H[DPSOH�� ERWWOHV� DQG�
cans of  plastic, lids, caps, plastic wrap, Styrofoam, and 
VWUDZV��6YHULJHV�DYIDOOVSRUWDO������E��

6LQFH������� LW� KDV�EHHQ�SRVVLEOH� WR� OHDYH�ERWK�KDUG�
and soft plastic for recycling. Hard and soft plastic 
SDFNDJLQJ�DUH�GLYLGHG�LQ�DQ�DXWRPDWHG�VRUWLQJ�IDFLOLW\�
E\�XVLQJ�DLU��7KH�VRIW�SODVWLF�LV�EORZQ�RU�VXFNHG�DZD\��

The plastic is then sorted according to its chemical 
composition, and sometimes by even colour. The 
material is then sold to companies that manufacture 
plastic products.

,Q� ������ ��� SHUFHQW� RI � SODVWLF� SDFNDJLQJ�ZDV� UHF\-
FOHG��KHQFH�WKH�QDWLRQDO�JRDO�RI ����SHUFHQW�UHF\FOLQJ�
ZDV�QRW�UHDFKHG��,Q�WKH�VDPH�\HDU��3(7�ERWWOHV�ZHUH�
UHF\FOHG�WR�WKH�GHJUHH�RI ����SHUFHQW��WKH�JRDO�EHLQJ�
����1DWXUYnUGYHUNHW���������7KH�UHDVRQ�3(7�ERWWOHV�
are recycled to such high extent is that there is a pawn 
system in place to encourage the collecting of  these.  

Paper packaging

3DVWD�ER[HV��PLON�FDUWRQV��ÁRXU�EDJV��SDSHU�EDJV��WRL-
let rolls, wrapping paper, and corrugated cardboard 
DUH�H[DPSOHV�RI �SDSHU�SDFNDJLQJ��6YHULJHV�DYIDOOVSRU-
WDO������E��

7KH�QDWLRQDO�JRDO�LV�WKDW����SHUFHQW�RI �SDSHU�SDFNDJ-
ing material should be collected. The producers have 
DFKLHYHG�WKLV�JRDO��,Q����������SHUFHQW�RI �WKH�PDWH-
ULDO�ZLWKLQ� WKH� JURXS�ZDV�XWLOL]HG� �1DWXUYnUGYHUNHW��
�������

3DFNDJLQJ�PDWHULDO�RI �SDSHU�LV�GHOLYHUHG�WR�D�VRUWLQJ�
IDFLOLW\�ZKHUH�IRUHLJQ�PDWHULDO�LV�ÀOWHUHG�RXW��7KH�PD-
terial is then pressed into bales and transported to the 
papermill. 

The quality of  the material is controlled by drilling 
samples from randomly selected bales. The contrac-
tor who sells the material is paid depending on how 
good the quality turns out to be, i.e. how well sorted 
and homogenous the material is.  

The paper is then mixed with water, in a rotating bar-
UHO��XQWLO�LW�KDV�GLVVROYHG�LQWR�ÀEUHV��$W�WKLV�VWDJH��WKH�
ÀEUHV�DUH�VHSDUDWHG�IURP�ÀEUHV�WKDW�DUH�WRR�ZRUQ�DQG�
other materials, such as the plastic layer on the inside 
RI �PLON�FDUWRQV��7KH�PDWHULDO�WKDW�KDYH�EHHQ�ÀOWHUHG�
out is incinerated. The remaining pulp is turned into 
new cardboard that is sold to various companies and 
XVHG�IRU�QHZ�SDFNDJLQJ�PDWHULDO��6YHULJHV�DYIDOOVSRU-
WDO������E���

Metal packaging 

Cans, tealight holders, caviar tubes, and aluminium 
IRLO� DUH� H[DPSOHV�RI �PHWDO�SDFNDJLQJ��%XW� HYHQ� OLGV�
DQG�FDSV�RI �PHWDO�DUH�FODVVLÀHG�DV�SDFNDJLQJ�WKDW�FDQ�
be sorted and recycled.

Material that does not belong is sorted out by hand at 
a sorting facility. Steel and aluminium are then sepa-
rated by means of  a powerful magnet. The two ma-
terials are compressed into bales and transported to a 
PHOWLQJ�SODQW��6YHULJHV�DYIDOOVSRUWDO������E��

,Q�������PHWDO�SDFNDJLQJ�ZDV�UHF\FOHG�WR�D�GHJUHH�RI �
���SHUFHQW�� VR� WKDW� WKH�QDWLRQDO� JRDO� RI � ���SHUFHQW�
was not reached. The rate was lower compared to the 
SUHYLRXV�\HDU��1DWXUYnUGYHUNHW��������

Glass packaging

%RWWOHV�DQG�MDUV�FRQVWLWXWH�JODVV�SDFNDJLQJ��&RORXUHG�
and clear glass should be sorted separately. 

$�WUXFN� WKDW� LV�GLYLGHG� LQWR� WZR�FRPSDUWPHQWV� DQG�
can carry coloured and clear glass at the same time, 
XVXDOO\� UHWULHYHV� WKH� JODVV�� 7KH� ÀUVW� VRUWLQJ� LV� GRQH�
by hand in order to sort out bigger pieces of  mate-
ULDO��URFNV��PHWDO��SODVWLFV��WKDW�GR�QRW�EHORQJ��6PDOOHU�
pieces are sorted out automatically using magnets, 
metal detectors, and vacuum suction. The coloured 
glass is divided into green and brown by means of  
SKRWRHOHFWULF�WHFKQRORJ\��)LQDOO\�WKH�JODVV�LV�FUXVKHG�
in order to be used as raw material in new products 
�6YHULJHV�DYIDOOVSRUWDO������E��

*ODVV�SDFNDJLQJ�LV�WKH�W\SH�RI �SDFNDJLQJ�PDWHULDO�WKDW�
LV�UHF\FOHG�WR�WKH�KLJKHVW�GHJUHH��,Q����������SHUFHQW�
ZDV�UHF\FOHG��1DWXUYnUGYHUNHW���������

Newspapers and printed material

1HZVSDSHUV�� PDJD]LQHV�� RIÀFH� SDSHU�� Á\HUV�� EUR-
FKXUHV��FDWDORJXHV��ERRNV��DQG�RWKHU�SULQWHG�PDWHUL-
als belong in this category. The material is brought to 
a sorting facility where contaminators are removed, 
both by machine and by hand. 

The paper is transported to one of  the seven mills 
WKDW�UHFHLYH�UHF\FOHG�SDSHU�LQ�6ZHGHQ��7KHUH�WKH�LQN�
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is removed and the paper is dissolved and turned into 
SXOS��7KH�ZDWHU�LV�WKHQ�UHPRYHG�DQG�WKH�ROG�ÀEUHV�DUH�
PL[HG�ZLWK�YLUJLQ�ÀEUHV�DQG�SUHVVHG�LQWR�QHZ�SDSHU��
1HDUO\� KDOI � RI � WKH� UDZ�PDWHULDO� XVHG� LQ� QHZ�SDSHU�
PD\�FRQVLVW�RI �UHF\FOHG�ÀEUHV�DQG�WKH�UHVW�RI �WKH�YLU-
JLQ�ÀEUH��7KH�ÀEUHV�DUH�SODFHG�RQ�D�ZLUH�²�D�IDEULF�
ZLWK�VPDOO�KROHV�²�ZKHUH�WKH�ZDWHU�UXQV�RII��DQG�WKHQ�
go into the paper machine where they are pressed 
LQWR�QHZ�SDSHU��6YHULJHV�DYIDOOVSRUWDO������E��

Dangerous waste

'DQJHURXV�ZDVWH�PHDQV�ZDVWH�WKDW�FDQQRW�EH�VDIHO\�
incinerated together with other waste and that can 
harm the environment if  left in the wrong place. It 
LV� WUXH� IRU� DOO� W\SHV� RI �ZDVWH� WKDW� LW� LV� EHQHÀFLDO� WR�
separate different materials and to recycle if  possible, 
but with dangerous waste it might be directly harmful 
if  it is mixed with domestic waste and incinerated, or 
ÁXVKHG�GRZQ�WKH�GUDLQ��,W�FDQ�EH�OHIW�DW�WKH�PXQLFL-
pality’s recycling central, at some recycling stations, 
and in some places at certain stores and gas stations 
�6YHULJHV�DYIDOOVSRUWDO������E���

'DQJHURXV� ZDVWH� LQFOXGHV� IRU� H[DPSOH� FKHPLFDOV��
pharmaceuticals, and electronics. The need to dispose 
of  these types of  waste does not commonly arise in 
SXEOLF�LQGRRU�DUHDV��)RU�WKLV�UHDVRQ�GDQJHURXV�ZDVWH�
will not be described to any further extent in this re-
port, nor will it be considered when designing the re-
cycling station. 

Other waste

2WKHU�ZDVWH�LQFOXGHV�HYHU\WKLQJ�WKDW�LV�QRW�SDFNDJLQJ�
material or dangerous waste. This includes for exam-
SOH�EXON\�UHIXVH��JDUGHQ�ZDVWH��IRRG�ZDVWH��DQG�FRP-
EXVWLEOH� ZDVWH� �6YHULJHV� DYIDOOVSRUWDO�� ������� )RRG�
waste and combustible waste commonly occur in in-
door areas and are described below. They are both 
handled by the municipality and paid for by taxes and 
fees. 

Combustible waste

The waste that is put in the garbage bag should be the 
ZDVWH�WKDW�GRHV�QRW�ÀW�LQWR�DQ\�RWKHU�FDWHJRU\��7KLV�
could for example include diapers, envelopes, plaster, 
and various other things. 

This waste is incinerated, and the energy is partly re-
FRYHUHG�DQG�XVHG�IRU�KHDWLQJ�DQG�HOHFWULFLW\��6YHULJHV�
DYIDOOVSRUWDO��������

Food waste

In Gothenburg it is also possible to separate the or-
ganic material from the combustible waste. The or-
ganic waste is then used for bio-gas. Organic waste 
LQFOXGHV� DOO� NLQGV� RI � IRRG� OHIWRYHUV�� SDSHU� WLVVXHV��
ÁRZHUV��DQG�SRW�SODQWV��*|WHERUJV�VWDG��PLOM|���������

3.1.3. System overview

The system of  waste recycling in public indoor areas 
is closely connected to the waste management sys-
tem in Gothenburg as a whole. The product design 
LV� WKHUHIRUH�FORVHO\�DIIHFWHG�E\� WKLV�V\VWHP��)RU� WKLV�
reason an overview of  the waste management sys-
WHP�LQ�*RWKHQEXUJ�KDV�EHHQ�VNHWFKHG��7KH�UHVXOW�LV�
described in a comprehensive analysis map as seen 
in Figure 8. The product’s connection to the environ-
ment and infrastructure is thereby visualized and 
valuable information that can be drawn from this is 
WDNHQ�LQWR�DFFRXQW�LQ�WKH�FRQFHSW�GHYHORSPHQW�SKDVH�
of  this project.
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Figure 8. 'HVFULSWLRQ�RI �WKH�ZDVWH�PDQDJHPHQW�V\VWHP�IRU�SXEOLF�LQGRRU�DUHDV�LQ�*RWKHQEXUJ
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Field study at Renova
$� FRPSOHPHQWDU\� VWXG\� RI � WKH� ZDVWH�PDQDJHPHQW�
V\VWHP� LQ� *RWKHQEXUJ� ZDV� SHUIRUPHG� DW� 5HQRYD��
5HQRYD�LV�D�FRPSDQ\�WKDW�RIIHUV�ZDVWH�PDQDJHPHQW�
including waste collection and transportation in the 
Gothenburg city region. It is also the company that 
the municipality of  Gothenburg city hires for the col-
lection and transportation of  domestic waste.

To be able to procure as extensive information as 
possible about the waste management system and 
VHFRQGDU\� XVHU� JURXSV�� D� KDOI�GD\� ÀHOG� VWXG\� RI �
the collection and transportation of  waste was per-
formed. The study made it possible to identify user 
requirements from groups that do not directly ap-
SHDU�UHODWHG�WR�WKH�SURGXFW�EXW�DUH�DIIHFWHG�LW��(YHQ�
WKRXJK�WKH�ZDVWH�FROOHFWRUV�DW�5HQRYD�KDYH�QR�GLUHFW�
contact with the product since they collect the waste 
from garbage rooms, they could be affected indirectly 
E\�ZRUN�HQYLURQPHQWDO�LVVXHV�DQG�URXWLQHV�

The study was performed during four hours of  a shift 
where the investigators followed two waste collectors 
in Gothenburg city centre. The investigators were 
DEOH�WR�SHUIRUP�PDQ\�RI �WKH�ZRUNHUV·�WDVNV��VXFK�DV�
UROOLQJ� RXW� FRQWDLQHUV� IURP� JDUEDJH� URRPV�� ORFNLQJ�
WKH�FRQWDLQHUV�WR�WKH�JDUEDJH�WUXFN�DQG�PDQRHXYULQJ�
WKH�OLIW�DQG�FRPSUHVVRU�RI �WKH�JDUEDJH�WUXFN��VHH�Fig-
ure 9�

7KH� ORFDWLRQV� LQFOXGHG� UHVWDXUDQWV�� RIÀFHV�� SULYDWH�
DSDUWPHQWV��DQG�9DOKDOOD�SXEOLF�EDWK��ZKLFK�ZDV�DOVR�
one of  the public locations that were included in the 
XVHU�VWXG\��

'XULQJ� WKH� VWXG\�� TXHVWLRQV� RI � ZRUN� HQYLURQPHQ-
WDO�LVVXHV�DQG�URXWLQHV�VXFK�DV�VWUHVV��ZRUNLQJ�VKLIWV��

weather, load, etc. were explored. In addition, per-
sonal attitudes and opinions on waste recycling were 
investigated.

The result indicated problems related to the garbage 
room and its locations, such as high thresholds, but 
also to the streets that are built with cobblestone. 
3UREOHPV�ZLWK�ZDVWH�FRQWDLQHUV�WKDW�KDG�VPDOO�ZKHHOV�
DQG�WKDW�ZHUH�FRQVHTXHQWO\�GLIÀFXOW�WR�PDQRHXYUH�RQ�
uneven ground were also mentioned.

Moreover, all waste that had not been sorted properly 
ZHQW�WR�WKH�FRPEXVWLEOH�ZDVWH��7KLV�ZDV�GXH�WR�ZRUN�
HQYLURQPHQWDO�LVVXHV�VXFK�DV�KHDY\�OLIWV��ULVNV�RI �JHW-
ting cutting wounds, and time limitation.

The waste collectors were positive towards the sug-
JHVWLRQ�WKDW�ZDVWH�EDJV�VKRXOG�FKDQJH�IURP�EODFN�WR�
transparent which would enable them to see what 
NLQG� RI � ZDVWH� WKH� EDJ� FRQWDLQHG�� 7KLV� ZRXOG� KHOS�
WKHP�WR�SUHGLFW�ULVNV�RI �JHWWLQJ�FXWWLQJ�ZRXQGV�IURP�
glass and other sharp objects. In addition, the glass 
made loud noises when the waste containers were 
HPSWLHG� DQG� FRPSUHVVHG� LQ� WKH� JDUEDJH� WUXFN��7KH�
noise was also something the waste collectors could 
be warned of  and protected from if  the waste bags 
had been transparent. 

The waste collectors’ personal attitudes and opinions 
towards waste recycling were often connected to the 
ZRUN�UHODWHG�LVVXHV�GLVFXVVHG�DERYH�

5HVXOW�IURP�WKH�VWXG\�ZKLFK�UHODWHG�WR�WKH�UHF\FOLQJ�
station for indoor usage mainly concerned ways to 
achieve unmixed fractions, which would improve the 
ZDVWH�FROOHFWRUV·�ZRUN�HQYLURQPHQW��

Figure 9. 7KH�LQYHVWLJDWRUV�FRXOG�SHUIRUP�PDQ\�RI �WKH�FROOHFWRU�V�WDVNV��LQFOXGLQJ�ORFNLQJ�WKH�FRQWDLQHUV�WR�WKH�JDUEDJH�WUXFN��
PDQHXYHU�WKH�OLIW�DQG�FRPSUHVVRU�RI �WKH�WUXFN�DQG�UROO�LQ�DQG�RXW�WKH�FRQWDLQHUV�IURP�WKH�JDUEDJH�URRP
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3.2.  THE FACILITIES
,Q� WKH� IUDPHZRUN�� IRXU� GLIIHUHQW� W\SHV� RI � IDFLOLWLHV�
ZHUH�LGHQWLÀHG�DV�WKH�PRVW�OLNHO\�VXUURXQGLQJV�IRU�WKH�
product. These were cultural facilities, sport facilities, 
event facilities, and schools. The reason for dividing 
the facilities into different groups was to identify po-
tential differences and similarities. To get a feel for the 
environment of  public indoor areas, an image board 
is presented for each type of  facility.

3.2.1. Cultural facilities 

Cultural facilities refer, for example to libraries, muse-
ums, and cultural centres. In general the environment 
in these facilities is calm. They receive a stream of  
YLVLWRUV�ZKHQ�RSHQ��VHH�Figure 10��

3.2.2. Sport facilities

Sport facilities include sport centres and public baths. 
They are similar to cultural facilities in the sense that 
SHRSOH�DUH�FRPLQJ�DQG�JRLQJ�GXULQJ�WKH�GD\��VHH�Fig-
ure 11��

3.2.3. Event facilities

(YHQW�IDFLOLWLHV�LQFOXGH��IRU�H[DPSOH��FRQFHUW�KDOOV�DQG�
arenas for sport events. They differ from the previous 
IDFLOLWLHV�E\�WKH�ZD\�SHRSOH�PRYH�DERXW�WKHUH��(YHQW�
facilities receive a lot of  people at the same time. The 
DWPRVSKHUH�YDULHV�D�ORW�GHSHQGLQJ�RQ�WKH�HYHQW��VHH�
)LJXUH������

3.2.4. Schools

6FKRROV�DUH�D�VSHFLDO�NLQG�RI �HQYLURQPHQW�VLQFH�WKH\�
DUH� WKH� ¶SODFH�RI �ZRUN·� IRU� WKH�VWXGHQWV��3UHVFKRROV�
were not included in the study, and the product will 
not be adapted to children under the age of  seven. It 
is, however, a requirement that children above the age 
of  seven should be able to use the product without 
DVVLVWDQW�IURP�DQ�DGXOW��VHH�)LJXUH�����
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Figure 10. ,PDJH�ERDUG�RI �FXOWXUDO�IDFLOLWLHV�

Figure 11. ,PDJH�ERDUG�RI �VSRUW�IDFLOLWLHV�
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)LJXUH����� ,PDJH�ERDUG�RI �HYHQW�IDFLOLWLHV�

)LJXUH����� ,PDJH�ERDUG�RI �VFKRROV�
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Personal  
characteris-
tics

The sorters are the ones throwing the waste in the recycling 
VWDWLRQ��&KLOGUHQ�XQGHU�WKH�DJH�RI ���ZHUH�QRW�WDNHQ�LQWR�FRQ-
sideration, but apart from that this group includes virtually 
HYHU\RQH�� 7KH�PDMRULW\� RI � WKLV� XVHU� JURXS� VSHDNV� 6ZHGLVK�
and lives in Gothenburg, but there are also tourists. This user 
group also includes people with special needs. These are, for 
example, visually impaired or blind people. It could also mean 
people with physical impairments, such as wheelchair-bound 
SHRSOH��RU�SHRSOH�ZLWK�FRJQLWLYH�GLIÀFXOWLHV��

Frequency 
of  use 

The sorters use the sorting station with different frequency. 
In some cases, for example in schools, it might be that the 
sorter uses the station every day, but this is rarely the case. 
The sorter might be a tourist visiting an event who will only 
use the sorting station once. The product should therefore be 
developed with this in mind. 

Require-
ments

The sorter only ever sees the outside of  the product. Their 
WDVN�LV�WR�LQWHUSUHW�WKH�ZDVWH�VWDWLRQ�DQG�WR�WKURZ�WKHLU�ZDVWH�
in the right fraction. Therefore the sorting station needs to be 
intuitive and easy to understand. 

Personal 
characteris-
tics

The collectors are those who empty the sorting station. They 
are usually cleaners or janitors at the facility. They are adults, 
WKDW�LV��EHWZHHQ�������\HDUV�ROG��

Frequency 
of  use 

7KH\�KDQGOH�WKH�VRUWLQJ�VWDWLRQ�HYHU\�GD\�ZKLOH�ZRUNLQJ��7KLV�
means that the collectors have the opportunity to learn and 
DFFRPSOLVK�HYHQ�PRUH�FRPSOLFDWHG�WDVNV�

Require-
ments

Since the collector uses the sorting station so frequently, it 
GRHV�QRW�QHHG�WR�EH�LQWXLWLYH�IURP�WKHLU�SRLQW�RI �YLHZ��WKH\�
ZLOO�OHDUQ�KRZ�WR�KDQGOH�LW���EXW�WKH�SK\VLFDO�UHTXLUHPHQWV�DUH�
DUH�KLJK�VLQFH�ZRUN�UHODWHG�LQMXULHV�QHHG�WR�EH�SUHYHQWHG���

3.3.  THE USERS
The users were divided into two main groups, namely 
sorters and collectors. There were other groups as 
ZHOO�WKDW�ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKHQ�GHVLJQ-
ing the recycling station, such as maintainers and 
manufacturers. The focus of  the user study lies how-
HYHU�RQ�WKH�ÀUVW�RI �WKHVH�WZR��EHFDXVH�WKH\�XVH�WKH�
recycling station more frequently. 

The maintainers clean and repair the sorting station. 
They are often the same people as the collectors. 
Sometimes it might be that there are cleaners who 
empty the recycling station, while a janitor, for ex-

DPSOH�UHPRYHV�JUDIÀWL�DQG�UHSDLUV�GDPDJHV��2Q�DY-
erage it is estimated that the maintainers handle the 
recycling station a few times a year. The maintainers 
are professional users with demands regarding mainly 
access and cleaning possibilities. 

The manufacturers handle the product in the begin-
ning and sometimes also the end of  the lifecycle and 
they have needs regarding accessibility when con-
structing the recycling station.

Below follows a summary of  the two main user 
groups.

3.3.1. Sorters

3.3.2. Collectors and maintainers
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3.4.  BENCHMARKING 
In the beginning of  a product development process 
LW�FRXOG�EH�EHQHÀFLDO�IRU�WKH�LQYHVWLJDWRUV�WR�H[DPLQH�
existing products in order to form a point of  refer-
ence when evaluating the new product. The exami-
nation of  existing products could for include, for 
LQVWDQFH��WHFKQLFDO�VROXWLRQV�DQG�RU�XVDELOLW\�SURSHU-
ties, and the result could be used for setting minimum 
UHTXLUHPHQWV�IRU�WKH�QHZ�SURGXFW��-RUGDQ��������

([LVWLQJ� VROXWLRQV� ZLWKLQ� WKH� SURGXFW� JURXS� ZHUH�
used as reference points in the concept development 
phase. 

7KH�GDWD�IURP�WKH�EHQFKPDUNLQJ�ZDV�JDWKHUHG�E\�LQ-
YHVWLJDWLQJ�µUHF\FOLQJ�VROXWLRQVµ�LQ�JHQHUDO�DV�ZHOO�DV�
existing products used in the Swedish municipal pub-
lic areas at the time of  this study. The purpose of  this 
approach was to create a comprehensive overview of  
existing solutions with a focus on the municipal pub-
lic areas, since Gothenburg has similar prerequisites 
as other municipalities. Since there are not that many 
indoor-recycling solutions, outdoor solutions were 
also included in the study. Consequently, additional 
assumptions of  conditions for indoor usage must be 
added in the analysis.

7KH�UHVXOW�RI � WKH�EHQFKPDUNLQJ� LV�SUHVHQWHG� LQ� WKH�
sections below. The focus lies on different properties 
that could be distinguished by studying pictures of  
the recycling solutions. 

3.4.1. Recycling solutions in the 
municipalities of Sweden

The following sections summarize information about 
recycling design solutions that have been collected 
from other municipalities in Sweden.

Helsingborg 

7KH� 8UEDQ� 3ODQQLQJ� 'HSDUWPHQW� �6WDGVE\JJQDGV�
NRQWRUHW��DW�+HOVLQJERUJ�PXQLFLSDOLW\�KDV�SODFHG�QLQH��
recycling containers around the city’s public outdoor 
areas. In addition, they deploy ten more containers at 
events. The containers are of  a standard model from 
the manufacturer Sortify and holds up to four differ-
HQW�ZDVWH�IUDFWLRQV��VHH�Figure 14���

The municipality’s idea was that Sortify’s different 
waste fractions should be easily accessible; hence it 
is possible to reach the slots from different directions 
�/LQGNYLVW�� ������� ,Q� DGGLWLRQ�� WKH� FRQWDLQHU� LV� HDV\�
WR�HPSW\�DQG�VXIÀFLHQWO\�VWDEOH�WR�IXOÀO�WKH�RXWGRRU�
environmental requirements. 

The different waste fractions are: paper, glass, plastic, 
and residual waste. The glass fraction collects both 
coloured and clear glass which are transported to the 
colour glass material recycling facility. The waste in 
the paper and plastic fractions are often too contami-
QDWHG�DQG�RU�WRR�PL[HG�WR�UHF\FOH�DQG�DUH�WKHUHIRUH�
being recycled to a very small extent.

7HQ�RI �WKH�UHF\FOLQJ�VWDWLRQV�KDYH�DQ�45�FRGH�FRQ-
QHFWLQJ� WR� D� VRQJ� WKDW� LV� UHODWHG� WR� WKH� VSHFLÀF� FLW\�
location, which is intended to encourage sorting.

Figure 14. 7KH�UHF\FOLQJ�FRQWDLQHU�6RUWLI\�LV�XVHG�LQ�+HOVLQJERUJ·V�SXE-
OLF�RXWGRRU�DUHDV�ZKHUH�WKH�GLIIHUHQFHV�LQ�FRQWHQW�DUH�EHLQJ�FRPPXQLFDWHG�

WR�WKH�XVHU�E\�WH[W��+HOVLQJERUJV�.RPPXQ�������
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Hässleholm

7KH� 8UEDQ� 3ODQQLQJ� 'HSDUWPHQW� �6WDGVE\JJQDGV�
NRQWRUHW��DQG�WKH�(QYLURQPHQW�'HSDUWPHQW��0LOM|�
NRQWRUHW�� DW�+lVVOHKROP�PXQLFLSDOLW\�KDYH�VWDUWHG�D�
SURMHFW��.20�WLOO�+lVVOHKROP��ZKRVH�JRDO� LV� WR� LP-
SURYH�WKH�UHF\FOLQJ�LQ�WKH�PXQLFLSDOLW\��+lVVOHKROP��
�������2QH�RI �WKH�UHVXOWV�RI �WKH�SURMHFW�KDV�EHHQ�WKH�
development of  recycling stations for public areas in 
the municipality. 

The fractions of  the recycling stations seen in Fig-
ure 15 and Figure 16 have been developed based on 
an analysis of  the waste commonly to be found in 
public outdoor areas. The analyses resulted in three 
main waste fractions which were most common: pa-
per, plastic, and combustible waste. In addition, the 
containers that were set up were, complemented by 
containers for deposit cans which were mounted on 
ODPSSRVWV��.UDQW]��������

The containers are of  a standard model from the 
manufacturer Citycan, and the signs can be custom-
ized. The signs describing each fraction were devel-
RSHG� LQ� FROODERUDWLRQ� EHWZHHQ� WKH� SURMHFW� ´.20�
WLOO�+lVVOHKROPµ�DQG�&LW\FDQ�DQG�ZHUH�PRXQWHG�RQ�
the lids. The recycling containers were set up close to 
each other, and the separate containers for combusti-
EOH�ZDVWH�LQGLFDWHG�KRZ�ORQJ�LW�ZRXOG�WDNH�WR�JHW�WR�D�
UHF\FOLQJ�VWDWLRQ��VHH��Figure 16���

Figure 15. 7KH�UHF\FOLQJ�VWDWLRQV�LQ�+lVVOHKROP·V�SXEOLF�RXWGRRU�DUHDV�
DUH�VHW�XS�FORVH�WR�HDFK�RWKHU�DQG�KDV�WKUHH�GLIIHUHQW�IUDFWLRQV�²�SODVWLF��

SDSHU��DQG�FRPEXVWLEOH�ZDVWH��3KRWR��.UDQ]�������

Figure 16. 7KH�UHJXODU�FRPEXVWLEOH�ZDVWH�FRQWDLQHUV�LQ�+lVVOHKROP·V�
SXEOLF�RXWGRRU�DUHDV�KDYH�LQIRUPDWLRQ�RQ�KRZ�ORQJ�LW�WDNHV�WR�JHW�WR�D�

UHF\FOLQJ�VWDWLRQ��3KRWR��.UDQ]�������

)LJXUH����� 7KH�UHF\FOLQJ�FRQWDLQHUV�DUH�XVHG�LQ�0DOP|�SXEOLF�RXWGRRU�
DUHDV�ZKHUH�WKH�GLIIHUHQFHV�LQ�FRQWHQW�DUH�FRPPXQLFDWHG�WR�WKH�XVHU�E\�
PHDQV�RI �FRORXU��VORW�VKDSHV��DQG�JUDSKLFV��3KRWR��0DWWVVRQ�������
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Malmö

7KH� 6WUHHWV� DQG� 3DUNV� 'HSDUWPHQW� �*DWXNRQWRUHW��
in Malmö City is cooperating with other municipali-
WLHV�LQ�WKH�6NnQH�UHJLRQ��WKH�ZDVWH�PDQDJHU�9$�6<'��
DQG�WKH�RUJDQLVDWLRQ�´+nOO�6YHULJH�UHQWµ�WR�LQWURGXFH�
UHF\FOLQJ� LQ�SXEOLF�DUHDV��7RJHWKHU�ZLWK�3:6�$%��D�
company providing products for waste management 
DQG�UHF\FOLQJ��WKH\�KDYH�GHYHORSHG�D�UHF\FOLQJ�VWDWLRQ�
FRQVLVWLQJ�RI �PRGXOHV��IRU�SXEOLF�RXWGRRU�DUHDV��VHH�
)LJXUH�������

The recycling containers have different colours and 
slots so that the user can easily distinguish the con-
tents. In addition, the users can recognise the colours 
of  the containers because these are the same ones 
XVHG�E\�WKDW�WKH�3DFNDJLQJ�DQG�QHZVSDSHU�RUJDQL]D-
WLRQ��)7,�$%��IRU� WKHLU�JUDSKLFV��)XUWKHU�� WKH�PRG-
XOHV�KDYH�WKH�GLPHQVLRQV�����[����[����PP�DQG�DUH�
LQWHQGHG� WR�KROG�D�����OLWUH� UROOHU� FRQWDLQHU� �0DWWV-
VRQ��������

The development of  the station is based on an analy-
sis of  the waste from different public areas and the 
type of  waste that was most frequently thrown there. 
7KH� UHVXOW� VKRZHG� QR� VLJQLÀFDQW� GLIIHUHQFHV� LQ� WKH�
composition of  the waste between different public 
areas. The waste fractions of  the recycling station are: 
FRORXUHG� JODVV�� FOHDU� JODVV�� SODVWLF� SDFNDJLQJ�� SDSHU�
SDFNDJLQJ��FRPEXVWLEOH�ZDVWH��DQG�GHSRVLW�FDQV��

$V�D�UHVXOW�RI �WKLV�LQLWLDWLYH�PRUH�RI �WKH�ZDVWH�LV�EH-
ing recycled instead of  incinerated. The vision of  the 
city of  Malmö is to further develop the concept by 
ODEHOOLQJ�WKH�SDFNDJLQJ�PDWHULDO�DQG�WKH�FRQWDLQHUV�LQ�
the same way, so that the users will recycle correctly 
�0DWWVVRQ��������

Stockholm

7KH�DGPLQLVWUDWLRQ�RI �7UDIÀF�DQG�3XEOLF�7UDQVSRU-
WDWLRQ��7UDÀNNRQWRUHW��LQ�6WRFNKROP�GR�QRW�PDQDJH�
recycling stations for public areas in the city, either 
for outdoor or indoor use. However, at local grocery 
stores, the administration is responsible for contain-
ers available to the residents that want to dispose of  
GDQJHURXV�ZDVWH��6|GHUTYLVW��������

3.4.2. Recycling solutions with 
communicating properties

In the following section, different properties that 
ZHUH� GLVFRYHUHG� LQ� WKH� EHQFKPDUNLQJ� VWXG\� DUH� GH-
scribed. 

Content

By communicating the product’s content, the usabil-
ity increases since the user will better understand the 
purpose of  the product, i.e. to sort waste, and act ac-
cordingly. However, the user must often have basic 
NQRZOHGJH�RI �ZDVWH�UHF\FOLQJ�IRU�WKH�FRPPXQLFDWLRQ�
to succeed. The content can be communicated by dif-
ferent design elements, which are presented below. 

Colour

By applying different colours to the different frac-
tions, it will be easier for the user to distinguish the 
containers from one another. He or she will under-
stand that the waste has to be separated and will try to 
ÀQG�PRUH�LQIRUPDWLRQ�RQ�ZKHUH�WR�SXW�LW��7KH�FRORXU�
differences of  the containers are therefore not suf-
ÀFLHQW� DQG�QHHG� WR� EH� FRPSOHPHQWHG�E\� DGGLWLRQDO�
information. 

$Q�H[DPSOH�RI �WKH�FRPPXQLFDWLRQ�RI �GLIIHUHQW�FRQ-
tent using colour is shown on the recycling station 
XVHG�LQ�0DOP|��VHH�)LJXUH������

Different slots 

The different content could also be distinguished by 
using different shapes of  the slots, which can be seen 
in )LJXUH���. In some cases the shape of  the slot cor-
relate with the shape of  the waste intended for the 
container. If  the shapes of  the slots differentiate only 
in relation to each other, the user needs more infor-
mation on how to sort the waste. 

Graphics

$QRWKHU�ZD\� WR� GLVWLQJXLVK� EHWZHHQ�GLIIHUHQW� W\SHV�
of  waste is by adding graphical information that visu-
DOL]H� WKH� GLIIHUHQW� ZDVWH� IUDFWLRQV� �VHH� H[DPSOH� LQ�
Figure 15 and )LJXUH� �����7KH� JUDSKLFV� GR�QRW� QHHG�
additional text if  the user understands the meaning 
of  the illustrations, by which they could bridge lan-
guage barriers. However, graphics could be wrongly 
interpreted, and that is why they often have comple-
PHQWDU\�WH[W�IRU�FODULÀFDWLRQ��
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Shape

The content could be communicated through differ-
HQW�VKDSH�RI �WKH�FRQWDLQHUV��$Q�H[DPSOH�RI �WKLV�FDQ�
EH�VHHQ�LQ�WKH�UHF\FOLQJ�VWDWLRQ�´*R�(FRµ�E\�*RRGVV�
3DVVLRQ���������&RPPXQLFDWLRQ�E\�PHDQV�RI �VKDSHV�
crosses language barriers but is limited and may need 
complementary information.

Text

By adding text that explains the content of  the con-
tainer, the fractions are further distinguished from 
one an other. The text message requires, however, 
that the user understand the language. 

One example of  using text to communicate the con-
tent is shown in Figure 15. The recycling container is 
used in the public outdoor areas of  Helsingborg. 

Transparency

The content of  the container could be communicated 
to the user by using transparent material. The user 
will understand that the content of  the containers are 
not the same and that the waste needs to be sorted, 
DQG�ZLOO�WU\�WR�ÀQG�WKH�ULJKW�FRQWDLQHU�IRU�WKH�ZDVWH��
However, if  the container is empty or the user has 
WKH�ZURQJ�NLQG�RI �ZDVWH��RU�LI �ZDVWH�LQ�WKH�FRQWDLQHU�
is incorrectly sorted, the user will need complemen-
tary information. Transparency literally shows what is 
inside the bag and this might also serve an educative 
purpose.

One example of  the use of  transparency as a method 
of  differentiating between waste fractions and as a 
means of  calling attention to waste issues, was at the 
2O\PSLF�JDPHV�LQ�/RQGRQ��������0DUORZ��������

Encourage sorting

'HVLJQ�HOHPHQWV�WKDW�HQFRXUDJH�WKH�XVHU�WR�WDNH�SUR�
environmental actions could increase the recycling of  
waste.

Constraints

There are user constraints that encourage the user 
WR�VRUW�ZDVWH��2QH�ZD\�LV�WR�PDNH�WKH�FRQWDLQHU�IRU�
combustible waste smaller and lower in order to en-
courage the user to use the more accessible recycling 
containers. This was done at the Olympic games in 
/RQGRQ�������0DUORZ��������

.HTPÄJH[PVU

By encouraging the user to sort waste through gami-
ÀFDWLRQ��WKH�JDPH�WKLQNLQJ�DQG�FRPSHWLWLYH�QDWXUH�RI �
the user is being stimulated. This could mean, for in-
stance, design elements that allude to sports or video 
JDPHV��RU�WKDW�WKH�XVHU�LV�SHUIRUPLQJ�WDVNV�WKURXJK�D�
competitive approach, or that the users get rewarded 
LI �WKH�WDVN�LV�SHUIRUPHG�FRUUHFWO\��2QH�H[DPSOH�LV�WKH�
%RWWOH�%DQN�$UFDGH��7RPJODVVSHOHW��Figure 18�� IURP�
5ROLJKHWVWHRULQ��ZKLFK�KDYH�OLJKWV�DERYH�WKH�VORWV�WR�
indicates where to put the glass and also a system to 
count how much glass the user throws.

Inform about the purpose of recycling

If  the user were to be informed about the purpose 
RI � UHF\FOLQJ�� KH� RU� VKH�ZRXOG� NQRZ�ZK\� WKH�ZDVWH�
has to be sorted and act accordingly. The purpose of  
recycling could be communicated by means of  pic-
tures that have visual environmental elements such as 
organic shapes, colours, and graphics, or it could be 
explained through text. 

Playfulness

'HVLJQ�HOHPHQWV�WKDW�HVWDEOLVKHV�D�SOD\IXO�UHODWLRQVKLS�
to the user could be used to encourage him or her to 
act pro-environmentally. This would give the user a 
happy user experience which may enhance the waste 
recycling actions. The recycling container in Figure 18 
LV�DQ�H[DPSOH�RI �WKH�JDPLÀFDWLRQ�DWWULEXWH�DV�ZHOO�DV�
of  playfulness. In addition, playful design elements 
FRXOG� EH� H[SUHVVHG� WKURXJK� DWWULEXWHV� ²� IRUP�� FRO-
RXUV�� DQG� H[SUHVVLRQV� ²� ZKLFK� DUH� DVVRFLDWHG� ZLWK�
children and children’s play.

Figure 18. 7KH�UHF\FOLQJ�FRQWDLQHU�E\�5ROLJKHWVWHRULQ�PDNHV�UHF\FOLQJ�
RI �JODVV�PRUH�IXQ�²�DQ�LQLWLDWLYH�IURP�9RONVZDJHQ�RQ�FKDQJLQJ�SHRSOH·V�

EHKDYLRXU��5ROLJKHWVWHRULQ�������
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Practical solutions

The following practical solutions from the bench-
PDUNLQJ�VWXG\�DUH�H[DPSOHV�RQ�KRZ�WR�XVH�DQG�HPSW\�
the containers.

Sorting 

7KH�VRUWHUV�SHUIRUP�RQO\�RQH�WDVN�ZLWK�WKH�FRQWDLQ-
ers and that is to sort waste. The part of  the container 
that the user will interact with is the slots. The slots 
can either be open so that the user can put the waste 
in the container without touching it, or there can be 
lids which the user has to open to be able to put the 
sorted waste in the container. Lids have the advantage 
of  containing bad smell as well as preventing waste 
from being scattered by wind or animals. 

Emptying

7KH�QH[W�SUDFWLFDO�VROXWLRQ�FRQFHUQ�WKH�WDVN�RI �HPS-
tying the containers. There are many ways to do this: 
from above, from the side or from an angle. The unit 
could have reusable containers, or they could have 
disposable plastic bags.

3





4. USER STUDY
The user study consists of  two parts: the study of  the sorters and the study of  the 
collectors. The two parts, which were conducted in parallel, formed the basis for de-
termining the different user demands that the product would have to meet. 
7KH�XVHU�VWXG\�LV�EDVHG�RQ�WKH�ÀQGLQJV�PDGH�LQ�WKH�IUDPHZRUN�DQG�WKH�UHVXOW�LV�FRP-
SLOHG�LQ�WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV��7KLV�VSHFLÀFDWLRQ�ZDV�WKHQ�XVHG�WR�DXGLW�
WKH�UHVXOW�GXULQJ�WKH�FRQFHSW�GHYHORSPHQW�DQG�WKH�FRQFHSW�UHÀQHPHQW�
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4.1.  METHODS AND 
PROCESS
In this section the methods used during the user 
study are described along with the process. Two dif-
IHUHQW�W\SHV�RI �XVHUV�²�VRUWHUV�DQG�FROOHFWRUV�²�ZHUH�
studied in this phase of  the project, and the methods 
XVHG�GXULQJ�WKH�ÀHOG�VWXG\�DUH�GHVFULEHG�EHORZ��

4.1.1. 4L[OVKZ�\ZLK�K\YPUN�[OL�ÄLSK�
study

Information on the sorters were gathered through 
observational studies and surveys. The result was 
used to decide upon necessary functions of  the prod-
XFW�DQG�WR�FRPSLOH�UHTXLUHPHQWV�WR�IXOÀO�WKH�QHHGV�RI �
the sorters. 

The user studies of  the collectors were conducted by 
means of  observations and interviews. These meth-
ods were used at the same occasion, at different types 
of  public indoor areas where the product might be 
implemented. The result showed differences and 
similarities between the sites and was used as a basis 
for requirements to meet the collectors’ needs. This 
was then used as a basis for the concept development.

Observational studies

8QOLNH� LQWHUYLHZV� DQG� VXUYH\V�� LQ� ZKLFK� ODQJXDJH�
plays a predominant role, observational studies oper-
ate by sensory impressions and can often yield unex-
pected insights. This has many advantages, and can 
result in unexpected insights. It is possible to study 
unconscious behaviour and things that people rou-
WLQHO\�GR�WKDW�DUH�RIWHQ�KDUG�WR�SXW�LQWR�ZRUGV��.ULS-
SHQGRUII��������

3LOKDPPDU�$QGHUVVRQ��������SUHVHQWV�D�OLVW�RI �LQIRU-
PDWLRQ� WKDW� VKRXOG� EH� LQFOXGHG� LQ�ÀHOG� QRWHV� IURP�
observations:

�� :KHUH�WKH�REVHUYDWLRQ�WRRN�SODFH
�� :KHQ�WKH�REVHUYDWLRQ�WRRN�SODFH
�� :KLFK�DFWLYLW\�WKDW�WRRN�SODFH
�� What was said
�� What was done
�� $WPRVSKHUH��UK\WKP��DQG�WHPSR
7KLV�OLVW�ZDV�WDNHQ�LQWR�DFFRXQW�ZKHQ�GHYHORSLQJ�WKH�
observational protocols. The observational protocol 
for the sorters and the collectors can be seen in Ap-
pendix I and Appendix II, respectively.

The reason for performing an observational study of  
the sorters was to investigate possible unconscious 
behaviour, and to see if  the qualitative data, gathered 
in the interviews and surveys, could be supported.

The purpose of  the observational study of  the col-
lectors was to gather information on differences and 
similarities between the facilities. This was conducted 
E\�JDWKHULQJ�GDWD�RQ�ZDVWH��ZRUN�URXWLQHV��DQG�ZRUN�
environments. The study included observations on 
the collection of  waste, how it was performed, and 
what the waste contained. The study further regis-
tered the social environment, the atmosphere, and the 
ZRUN�WHPSR�RI �WKH�ZDVWH�FROOHFWRUV�

The studies of  the sorters and of  the collectors were 
for the most part conducted at the same time. Con-
sequently, many of  the facilities that were included in 
the study were the same for the sorters and the collec-
tors. These facilities were:

Culture: Härlanda library

Sport: Björlanda sport center; Valhalla public bath

Event: /LVHEHUJ�DPXVHPHQW�SDUN�DQG�DUHQD��6FDQGL-
navium

Schools: Hovås high school

In addition to these, observational studies of  the col-
lectors were also conducted at Valhalla sport centre, 
Ullevi arena, and Chalmers University of  Technology. 
$W�WKHVH�IDFLOLWLHV�WKHUH�ZHUH�QR�YLVLWRUV�VWXGHQWV�SUH-
sent at the time of  the study, and hence only the col-
lectors were included. 

Surveys

To gather information on the personal views and 
preferences of  the sorters, surveys were used.

Surveys are often distributed to a large number of  
potential respondents. The questions need to be 
standardized and the information you can get is limit-
ed, because the questions always reify the researchers’ 
FRQFHSWV��.ULSSHQGRUII���������1HYHUWKHOHVV��VXUYH\V�
are a good way to collect certain types of  data and are 
often less time consuming to analyse than qualitative 
data.

In this study, the majority of  the surveys were distrib-
uted via Internet to different age groups. The ques-
WLRQV�ZHUH� DGDSWHG� WR� WKH� VSHFLÀFV�RI � WKH�GLIIHUHQW�
facilities, meaning there were four different surveys 
for culture, sport, event, and schools respectively. 
Since the questionnaires were very similar, apart from 
WKH�WHUP�XVHG�RI �WKH�IDFLOLW\�W\SH��RQO\�RQH��IRU�VSRUW�
IDFLOLWLHV��LV�LQFOXGHG�LQ�WKLV�UHSRUW��VHH�Appendix III��

The questions targeted people’s personal views on 
waste recycling and investigated their recycling habits 
both in private and in public areas. The questions also 
treated the waste situation at the different facilities.

The data from the surveys were analysed through a 
FRPELQDWLRQ�RI �.-�DQDO\VLV�DQG�TXDQWLWDWLYH�DQDO\VLV��
depending on the nature of  the information.
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Interviews

,QWHUYLHZV�DUH�D�ZHOO�NQRZQ�PHWKRG� WR�FROOHFW�GDWD�
IURP� XVHUV� DQG� RWKHU� LQWHUHVWHG� SDUWLHV�� $Q� LQWHU-
view can be based on open questions or be strictly 
FRQWUROOHG�E\�VWUXFWXUHG�TXHVWLRQV��$Q�XQVWUXFWXUHG��
deep interview is a qualitative method, hence it is 
especially useful when researching ‘soft’ values and 
RSLQLRQV� �-RKDQQHVVRQ�� 3HUVVRQ�� DQG� 3HWWHUVVRQ��
�������6WUXFWXUHG�LQWHUYLHZV��ZKHUH�WKH�TXHVWLRQV�DUH�
prepared beforehand and a rigid structure is followed, 
result in more quantitative data that can be turned 
into statistics.

The collectors were interviewed in order to gather 
TXDOLWDWLYH�GDWD�DERXW�WKHLU�RSLQLRQV��ZRUN�VLWXDWLRQ��
and behaviour. The result from these interviews con-
tain rich and informative data that could not have 
been collected by any other means. The collectors 
could, with their own words, narrate the user scenario 
as perceived.

The interviews in the study were semi-structured and 
supported by an interview guide, which allowed for 
the possibility of  probing the interviewees through 
the session to gather additional information. The in-
terview guide contained demographic questions of  
age and gender and had three main sections: attitudes, 
ZRUN�URXWLQHV��DQG�ZRUN�HQYLURQPHQW��VHH�Appendix 
,9���7KH�SXUSRVH�RI �WKHVH�VHFWLRQV�ZDV�WR�JDWKHU�GDWD�
that could affect the usage of  the product.

The interviews were mostly held while the collectors 
ZHUH�ZRUNLQJ�RU��RQ�VRPH�RFFDVLRQV��LQ�OXQFKURRPV�
or while they were guiding through the facilities.

The data from the observational studies and the in-
WHUYLHZV�ZDV�VXPPDUL]HG�LQ�D�.-�DQDO\VLV��ZKHUH�WKH�
GDWD�ZDV�JURXSHG�LQ�DSSURSULDWH�FDWHJRULHV��)URP�WKH�
.-�DQDO\VLV�� D� VHULHV� RI � XVHU� GHPDQGV� FRXOG� EH� GH-
GXFHG�DQG�DGGHG�WR�WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�

4.1.2. Analysis

'LIIHUHQW� PHWKRGV� ZHUH� XVHG� ZKHQ� DQDO\VLQJ� WKH�
gathered data from the main study. The section be-
ORZ� GHVFULEHV� .-�DQDO\VLV�� TXDQWLWDWLYH� HYDOXDWLRQ��
IXQFWLRQ�DQDO\VLV��DQG�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�

KJ-Analysis

.-�DQDO\VLV�LV�D�ZD\�WR�VWUXFWXUH�VPDOO�DQG�GLVSDUDWH�
pieces of  information. The information is collected 
and written down on, say, a number of  post-its. The 
post-its are then arranged into different categories. 
The categories are in turn connected, and the result 
is a tree where the initially unstructured data has been 
DUUDQJHG��6WUDNHU��������

The data from the main study contained many quali-

tative responses that were perceived as unstructured 
LQIRUPDWLRQ��GLIÀFXOW�WR�VXUYH\��7KHUHIRUH��D�.-�DQDO-
ysis was performed in order to structure and analyze 
WKH�GDWD��7KURXJK�WKH�VWUXFWXUHG�FDWHJRULHV�LQ�D�.-�
analysis, the unstructured data becomes accessible 
DQG�HDVLHU�WR�DSSO\�DV�XVHU�GHPDQGV�LQ�WKH�VSHFLÀFD-
tion of  requirements.

Quantitative evaluation 

In addition to the qualitative data, there were also 
quantitative data in the user study. This data was 
almost exclusively collected through the surveys di-
rected towards the sorters. Because of  the nature and 
amount of  the data, it was analysed by the means of  
diagrams, where trends and relationships could be de-
duced.

The answers from the surveys were evaluated either 
depending on the age of  the sorter or on the facil-
LW\�WKDW�KH�VKH�KDG�EHHQ�YLVLWLQJ��$WWLWXGHV�DQG�KDELWV�
were evaluated depending on age. These age groups 
ZHUH�������� ������� ������� DQG������7KH� UHDVRQ� IRU�
having a much narrower age span for teenagers was 
because it was assumed that this group differs some-
what in terms of  habits and opinions, and it was con-
VLGHUHG�LQWHUHVWLQJ�WR�VHH�WR�ZKDW�H[WHQW��1R�FKLOGUHQ�
were included in the study. The reason for this was 
that the user group does not include children below 
the age of  seven; hence this group was not investi-
JDWHG��VHH�Chapter ������&KLOGUHQ�EHWZHHQ�WKH�DJHV�RI �
VHYHQ�DQG�ÀIWHHQ�ZHUH�LQFOXGHG�LQ�WKH�REVHUYDWLRQDO�
VWXG\��EXW�GXH�WR�OLPLWHG�WLPH�DQG�ODFN�RI �DSSURSULDWH�
communication channels, they could not be reached 
for the survey. 

4XHVWLRQV�WKDW�ZHUH�VSHFLÀF�WR�WKH�UHVSHFWLYH�IDFLOLW\�
�VXFK�DV�WKH�W\SH�RI �ZDVWH�WKH�VRUWHUV�GLVSRVH�RI �DQG�
whether they see the need for sorting waste at this 
VSHFLÀF�IDFLOLW\��ZHUH�HYDOXDWHG�DFFRUGLQJO\�

Function analysis

By performing a function analysis, basic requirements 
of  the human-machine system are described and di-
YLGHG� LQWR� D� GHWDLOHG� VSHFLÀFDWLRQ� RI � SDUW�V\VWHPV�
and functions. The purpose of  dividing the demands 
LQWR�IXQFWLRQV�LV�WR�PDNH�LW�HDVLHU�WR�GLYLGH�WKH�SURE-
OHP�LQWR�DFFHVVLEOH�SDUWV��(DFK�IXQFWLRQ�FDQ�WKHQ�EH�
DQDO\VHG�LQ�GHWDLO��%RKJDUG�HW�DO��������

When performing a function analysis the main func-
tion, sub-functions, and possible support functions 
DUH�LGHQWLÀHG��7KH�IXQFWLRQ�DQDO\VLV�OHDGV�WR�WKH�VHSD-
ration of  features and provides a comprehensive view 
of  the system with the possibility of  freely analysing 
HDFK�SDUW��%RKJDUG�HW�DO��������

The function analysis in the study was made with the 
purpose to support the idea generation during con-
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FHSW�GHYHORSPHQW��(DFK�IXQFWLRQ�FRXOG�EH�GHGXFHG�
and its purpose would then be easier to understand. 
,Q�DGGLWLRQ�� WKH�GLYLVLRQ� IDFLOLWDWHG�FUHDWLYH� WKLQNLQJ�
during idea generation.

:WLJPÄJH[PVU�VM�YLX\PYLTLU[Z

,Q� WKH� VSHFLÀFDWLRQ� RI � UHTXLUHPHQWV�� GHPDQGV� RI �
IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�DUH�GHÀQHG��7KHVH�GH-
mands are used to support the product design and 
FRQVWUXFWLRQ�� 7KH� VSHFLÀFDWLRQ� LV� FUHDWHG� DIWHU� WKH�
analysis of  the result from the data collection. It con-
WDLQV�GHÀQHG�GHPDQGV�RI �ZKDW�WKH�V\VWHP��SURGXFW��
VKRXOG�SHUIRUP�²�QRW��KRZHYHU��RI �WKH�PDQQHU�RI �LWV�
performance. It could be, for example, demands on 
ergonomics, economy, functionality, aesthetics, and 
PDQXIDFWXULQJ��%RKJDUG�HW�DO��������

7KH�VSHFLÀFDWLRQ�ZDV�EDVHG�RQ� WKH�SURMHFW�GHVFULS-
tion complemented by various needs and demands  
through the whole study. The requirements were for-
mulated in a way that prevented them from being re-
strictive during concept development and concept re-
ÀQHPHQW��7KH�IRUPXODWLRQV�FRXOG�WKHUHIRUH�SURYLGH�
as much room as possible for innovative solutions. In 
addition, the requirements were formulated in such a 
way that they, as much as possible, could be measur-
able. The requirements were categorised as requests 
RU�GHPDQGV�DQG�JUDGHG�IURP������ZKHUH���VWDQGV�IRU�
the highest priority. The difference between requests 
DQG�GHPDQGV�LV�WKDW�GHPDQGV�QHHG�WR�EH�IXOÀOOHG�E\�
the product, while the requests are product features 
that would add value, but that are not essential to the 
functionality of  the product.

7KH� VSHFLÀFDWLRQ� RI � UHTXLUHPHQWV� ZDV� XSGDWHG�
throughout the project as new needs and demands on 
WKH�V\VWHP�ZHUH�LGHQWLÀHG�

4.2.  RESULTS
The result from the user study formed a basis for the 
VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�DQG�DOORZHG�WKH�SURMHFW�
group to form a more general picture of  the waste 
management in public indoor environments. The 
result included both quantitative information, such 
as the amount or type of  waste, and qualitative in-
formation, such as the general ambiance or aesthetic 
expression of  different public indoor environments.

4.2.1. The waste situation at the 
KPɈLYLU[�MHJPSP[PLZ
Below follows a description of  the waste situation at 
the different facilities. This information is the result 
from the observational studies performed at the fa-
cilities. There were a lot of  differences between the 

facilities, especially with regard to the volume and 
type of  waste. But one thing that all the facilities had 
in common was that they all had some amount of  
food waste. 

Cultural facilities

In general the study shows that there is very little 
waste in these types of  facilities. It is not permitted to 
EULQJ�DQ\�IRRG�RU�WKH�OLNH�LQWR�PXVHXPV��KHQFH�WKHUH�
LV�QRW�D�ORW�RI �ZDVWH�JHQHUDWHG��$W�OLEUDULHV�DQG�FXO-
WXUDO�FHQWUHV�WKHUH�LV�PRUH�ZDVWH��3HRSOH�FRPH�WR�OL-
EUDULHV�WR�VWXG\�DQG�EULQJ�IUXLW�DQG�VQDFNV��&RPSDUHG�
to some of  the other facilities, however, the quantities 
are very small.

Sports facilities

$W�VSRUWV�IDFLOLWLHV�WKHUH�ZHUH�IRRG�ZDVWH�LQ�WKH�IRUP�
RI �DSSOH�FRUHV��EDQDQD�SHHOV��DQG�WKH�OLNH��7KHUH�ZHUH�
also candy wrappers, soda cans, and plastic bottles. In 
the changing rooms there were containers for sanitary 
articles such as shampoo and body lotion. This was 
HVSHFLDOO\�FRPPRQ�DW�WKH�SXEOLF�EDWK��$W�WKH�SXEOLF�
bath the staff  mentioned that it also occurred that 
the visitors brought wine and left the bottles in the 
waste bins.

In general the sports facilities have fairly small quanti-
ties of  waste each day. However, they sometimes host 
events then the quantities may be higher.

Event facilities

(YHQW�IDFLOLWLHV�KDYH�D�ORW�RI �ZDVWH�FRPSDUHG�WR�WKH�
FXOWXUDO� DQG� VSRUWV� IDFLOLWLHV��$W� FXOWXUDO� IDFLOLWLHV� RU�
sport facilities, the waste is generated at a continuous 
UDWH� DV� WKH� YLVLWRUV� FRPH� DQG� JR��$W� HYHQW� IDFLOLWLHV�
there is a lot of  waste at the same time. The waste is 
concentrated around a few particular types. There is 
very little metal or glass, since items made of  these 
materials are not allowed in the arenas. Instead there 
LV�D�ORW�RI �SODVWLF�DQG�SDSHU��VLQFH�GULQNV�WKDW�DUH�SXU-
chased at the events comes in cups made of  those 
materials.

Schools

)URP�ZKDW�WKH�SURMHFW�JURXS�JDWKHUHG��WKH�ZDVWH�WKDW�
is generated outside the classrooms mostly consists of  
candy wrappers, soda cans, and plastic bottles. There 
is also some food waste. Inside the classrooms there 
DUH�VRPH�SDSHU� �WKLV� LV�HVSHFLDOO\� WUXH�IRU�FRPSXWHU�
URRPV�ZLWK�SULQWHUV���7KHUH�ZDV�DOVR�VRPH�SDUWLFXODU�
ZDVWH��IRU�H[DPSOH��IURP�ZRRGZRUNLQJ�RU�DUW�FODVV�
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4.2.2. KJ-Analysis

7KH� LQIRUPDWLRQ� IURP� WKH� .-�DQDO\VLV� ZDV� PDLQO\�
gathered from the study of  the collectors. The rea-
son for this was that the collectors were interviewed, 
whereas the sorters answered a survey. Consequently 
the answers from the collectors were more extensive 
and qualitative in nature. Only some of  the answers 
IURP�WKH�VRUWHUV�ZHUH�TXDOLWDWLYH�DQG�DQDO\VHG�E\�.-�
analysis. Figure 19 shows the process of  performing 
WKH�.-�DQDO\VLV�

The information from the analysis resulted in addi-
WLRQDO� SURGXFW� UHTXLUHPHQWV�� ([DPSOHV� RI � UHTXLUH-
PHQWV� WKDW�ZHUH�GHULYHG� IURP� WKH�.-�DQDO\VLV�ZHUH��
����3UHYHQW�WKHIW������$OORZ�YDULDWLRQ�RI �SODFHPHQW��
���� $OORZ� PRYDELOLW\�� ����� )DFLOLWDWH� WUDQVSRUWDWLRQ�
RI �ZDVWH��DQG�����$OORZ�DFFHVV�IRU�PDLQWHQDQFH��VHH�
7DEOH�����

4.2.3. Quantitative evaluation 

The result of  the quantitative evaluation is shown 
in $SSHQGL[�9, in the form of  diagrams, but will be 
summarized and interpreted in this section.

7KHUH�ZHUH� D� WRWDO� RI � ���SDUWLFLSDQWV� WKDW� WRRN� WKH�
VXUYH\�� 2I � WKHVH�� D� FRQVLGHUDEOH� PDMRULW\� ���� SDU-
WLFLSDQWV��EHORQJHG�LQ�WKH�DJH�JURXS�RI ��������$V�D�
result, these answers are more representative. There 
ZHUH�IHZHVW� UHVSRQGHQWV� LQ� WKH�DJH�JURXS�RI �������
����DQVZHUV���7KH�UHDVRQ�IRU�WKLV�ZDV�WKH�PDQQHU�RI �

distributing the survey. Through connections at the 
municipality two high schools were contacted, which 
generated a large number of  responses, but there 
were no similar opportunities for reaching the other 
age groups, and these surveys were therefore distrib-
uted through personal connections.

7KH�ÀUVW�TXHVWLRQ�ZDV�KRZ� LPSRUWDQW� WKH� UHVSRQG-
HQW�FRQVLGHUV�VRUWLQJ�ZDVWH�WR�EH��JUDGLQJ� LW� IURP���
�QRW�LPSRUWDQW�DW�DOO��WR����YHU\�LPSRUWDQW���7KH�UH-
VXOW�VKRZV�WKDW� WKH�DJH�JURXS�RI �������FRQVLGHUV� LW�
to be of  less importance than the older respondents. 
However, most of  the respondents considered it very 
important.

:KHQ�DVNHG�ZKHWKHU�WKH�UHVSRQGHQWV�XVXDOO\�VRUWHG�
the waste at home, the answers correlated quite well 
with the answers to the previous question. The choice 
ZDV� D� VFDOH� IURP��� �QHYHU�� WR� �� �DOZD\V�� DQG� DERXW�
��� SHUFHQW� RI � WKH� UHVSRQGHQWV� UDQNHG� LW� DV� �� RU� ���
The distribution was similar to the previous question 
where the youngest age group was the most critical 
one, sorting to a lower degree.

,Q�TXHVWLRQ�QXPEHU�WKUHH�WKH�UHVSRQGHQWV�ZHUH�DVNHG�
ZKDW�W\SH�RI �ZDVWH�WKH\�VRUW�DW�KRPH��3DFNDJLQJ�PD-
terial seems to be recycled to a very high degree. The 
FDWHJRULHV� WKDW�SHRSOH�GR�QRW� VRUW� DUH�EXON\� UHIXVH��
FKHPLFDOV�� DQG� IRRG�ZDVWH�� ,Q� WKH� ÀUVW� WZR� FDVHV� LW�
might be that people do not have the need for sort-
ing this type of  waste very often. The situation with 
food waste might be partly due to the different living 
situations, and to the possibility of  sorting food waste 
not being accessible to everybody. It could also be 

Figure 19. 7KH�.-�DQDO\VLV�ZDV�SHUIRUPHG�ZLWK�FLWDWLRQV��REVHUYDWLRQDO�QRWHV��DQG�SRVW�LWV�
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a question of  habits, and separating food waste and 
combustible waste might still new to many.

7KH�SDUWLFLSDQWV�ZHUH�WKHQ�DVNHG�ZK\�WKH\�VRUW�ZDVWH�
at home, with the possibility of  choosing more than 
one option. The great majority answered that they 
VRUW�ZDVWH�EHFDXVH�LW�LV�EHWWHU�IRU�WKH�HQYLURQPHQW��$�
few people in each age group also answered that they 
GR�VR�EHFDXVH�LW�PDNHV�WKH�ZRUN�HDVLHU�IRU�WKH�SHRSOH�
KDQGOLQJ�WKH�ZDVWH��)HZHU�VWLOO�DQVZHUHG�WKDW�WKH\�VRUW�
ZDVWH� WR�VDYH�PRQH\��$QRWKHU�RSWLRQ�ZDV� WKDW� WKH\�
sort waste because somebody had told them to. This 
DQVZHU�ZDV�PRVW�FRPPRQ�LQ�WKH�DJH�JURXS�RI �����

:KHQ�DVNHG�KRZ�LPSRUWDQW�WKH\�FRQVLGHUHG�VRUWLQJ�
IRRG�ZDVWH�WR�EH�²�JUDGHG�IURP����QRW�LPSRUWDQW�DW�
DOO��WR����YHU\�LPSRUWDQW��²�WKH�DQVZHUV�UDQNHG�D�OLW-
tle lower than the ones in the second question about 
the importance of  sorting waste in general. However, 
sorting food waste is still considered to be important 
or very important to most people.

$V� D� ZD\� RI � HYDOXDWLQJ� WKH� SDUWLFLSDQWV·� DZDUHQHVV�
DQG�NQRZOHGJH�� WKH\�ZHUH�DVNHG� LI � WKH\�NQHZ�ZKDW�
happens to the food waste in the municipality. They 
ZHUH�SUHVHQWHG�ZLWK�WKH�RSWLRQV�WKDW�����LW�LV�XVHG�IRU�
SURGXFLQJ�ELR�JDV������LW�LV�FRPSRVWHG������LW�LV�LQFLQ-
HUDWHG��DQG�����WKH\�GR�QRW�NQRZ��7KH�FRUUHFW�DQVZHU�
is that it is used for producing bio-gas, though the 
residual material is composted and used as fertilizer. 
7KH� DQVZHUV� ZHUH� GLVWULEXWHG� DOPRVW� ÀIW\�ÀIW\� EH-
WZHHQ�����ELR�JDV�DQG�����FRPSRVWHG��ZLWK�D�MXVW�D�IHZ�
more choosing the biogas option, especially in the age 
JURXS�RI ������7KLV�DJH�JURXS�DOVR�VHHPV�WR�EH�WKH�
PRVW�NQRZOHGJHDEOH��ZKHUH�QRQH�RI �WKH�SDUWLFLSDQWV�
FKRVH�WKH�´GR�QRW�NQRZµ�RSWLRQ�

The next question was: What they do you do with 
WKH�WUDVK�LI �WKH\�GR�QRW�ÀQG�D�ZDVWH�ELQ"�7KLV�TXHV-
WLRQ�ZDV�DVNHG�LQ�RUGHU�WR�LQYHVWLJDWH�SHRSOH·V�EHKDY-
LRXU�SDWWHUQV�� �$�JUHDW�PDMRULW\�RI � WKH� UHVSRQGHQWV�
answered that they bring the trash with them. How-
HYHU��LQ�WKH�DJH�JURXS�RI �����������SHUFHQW�DQVZHUHG�
that they put the trash somewhere or throw it on the 
ground.

There were also some questions about the facility to 
which the respondent was connected. Since the ma-
jority of  the participants were young people attending 
school, the answers in this category are the most reli-
able. In the case of  event facilities, the answers were 
too few to provide any valuable data, and the project 
group will hence rely on the result of  the observa-
tional study of  event facilities. The result shows that 
schools and cultural facilities have more mixed waste. 
3DSHU�LV�YHU\�FRPPRQ��HVSHFLDOO\�LQ�VFKRROV��7KH�UH-
sult from the survey shows that there are very little 
glass and metal at the facilities, which is consistent 
with the observational study.

In general people are very familiar with the concept 
of  sorting waste, which further emphasizes that there 

is a need for the possibility of  recycling in public 
VSDFHV��3HRSOH�VHHP�WR�EH�PRWLYDWHG�PRVWO\�E\�WKHLU�
concern for the environment, which is something 
that can be used for the expression of  the product 
and for the related information.

7KH�PRVW�FULWLFDO�DJH�JURXS�LV��������DQG�H[WUD�HIIRUW�
will therefore be put into reaching this group.

4.2.4. Function analysis

The function analysis is illustrated in )LJXUH�����The 
PDLQ�IXQFWLRQ�´(QDEOH�VRUWLQJ�ZDVWH�LQ�SXEOLF�LQGRRU�
DUHDVµ�ZDV�DVVHVVHG�WR�KDYH�IRXU�FHQWUDO�SDUW�V\VWHPV��
each with its own functions and support functions. 
7KH�SDUW�V\VWHPV�ZHUH��´(QFRXUDJH�UHF\FOLQJµ��´(Q-
DEOH� VHSDUDWLRQ� RI � ZDVWHµ�� ´6XSSRUW� HQYLURQPHQWDO�
DGDSWDWLRQµ�� DQG�´6XSSRUW�PDLQWHQDQFHµ�� HDFK�ZLWK�
own demands on the system.

It turned out that the support functions sometimes 
demanded properties from both the product and its 
VXUURXQGLQJV��)RU�H[DPSOH��LW�ZLOO�EH�GLIÀFXOW�WR�HQ-
courage recycling through education or engagement 
if  the surrounding environment does not support 
it or if  contextual activities are not added. The sur-
rounding environments are in this case the facilities 
where the product will be placed and contextual ac-
tivities means additional efforts not located on the 
product or in the facilities, for instance, campaigns in 
the facilities or the city, education in schools etc. That 
LV�ZK\� WKH� VXSSRUW� IXQFWLRQV� $́ERXW� SURGXFWµ� DQG�
´1HDU�3URGXFWµ�KDG�WR�EH�LQFOXGHG�LQ�WKH�DQDO\VLV�

The product is meant to encourage a new behaviour 
E\�PDNLQJ�SHRSOH�UHF\FOH�ZDVWH�LQ�SXEOLF�DUHDV��D�WDVN�
WKDW� D�SURGXFW� LWVHOI �PD\�KDYH�GLIÀFXOW\� WR� DFKLHYH��
7KLV�PDNHV�WKH�VXSSRUW�IURP�LWV�VXUURXQGLQJV�DQ�LP-
portant part. The product surroundings, in this case, 
are both the static inventories at the facilities and the 
administrative organisation held by its staff.

The function analysis structured the product’s differ-
ent parts and their relations and was mainly used in 
the idea generation during concept development.

4
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)LJXUH����� 7KH�IXQFWLRQ�DQDO\VLV�ZLWK�WKH�PDLQ�IXQFWLRQ��SDUW�IXQFWLRQV��DQG�VXSSRUW�IXQFWLRQV

4
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CRITERIA D/R GRADE

$OORZ�VRUWLQJ�RI �ZDVWH�LQ�SXEOLF�LQGRRU�HQYLURQPHQWV ' �

1 PERFORMANCE

��� Maximize lifespan 5 �
��� Volume of  the inner container ' �
��� 'LPHQVLRQV�RI �WKH�RXWHU�FRQWDLQHU ' �
��� Carrying capacity of  construction ' �
��� 'LPHQVLRQ�IRU�FLUFXPIHUHQFH�RI �VWDQGDUG�VL]HG�EDJV 5 �

2 MANUFACTURING

��� Minimize manufacturing cost ' �

3 PLACEMENT

��� 3UHYHQW�WKHIW ' �
��� $OORZ�IRU�YDULDWLRQ�RI �SODFHPHQW ' �
��� $OORZ�IRU�PRYDELOLW\ 5 �
��� $OORZ�IRU�YDULDWLRQ�RI �IUDFWLRQV ' �
��� $OORZ�IRU�YDULDWLRQ�RI �YROXPH ' �
��� $OORZ�IRU�FKDQJHDELOLW\�RI �IUDFWLRQV 5 �

4 USAGE

Sorters
��� $OORZ�IRU�VRUWLQJ�RI �SDFNDJLQJ�PDWHULDO ' �
��� $OORZ�IRU�VRUWLQJ�RI �IRRG�ZDVWH ' �
��� $OORZ�IRU�VRUWLQJ�RI �FRPEXVWLEOH�ZDVWH ' �
��� Communicate difference between fractions ' �
��� $FTXLUH�ODQJXDJH�LQGHSHQGHQFH� ' �
��� 3UHYHQW�VRUWLQJ�HUURUV ' �
��� 3UHSDUH�WKH�XVHU�IRU�DFWLQJ 5 �
��� $OORZ�DFFHVV�RI �VORWV ' �

&ROOHFWRUV
��� $OORZ�IRU�OLIWLQJ�ZLWKLQ�WKH�OHQJWK�RI �WKH�IRUHDUP ' �
���� /LPLW�ZRUN�LQYROYLQJ�SXVKLQJ�DQG�SXOOLQJ ' �
���� )DFLOLWDWH�HPSW\LQJ ' �
���� )DFLOLWDWH�WKH�WUDQVSRUW�RI �ZDVWH�DW�WKH�IDFLOLWLHV ' �

4.2.5. :WLJPÄJH[PVU�VM�YLX\PYLTLU[Z
7KH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�KDG�D�FHQWUDO�UROH�LQ�WKH�SURMHFW��DV�LW�FRQWDLQHG�D�OLVW�RI �GHPDQGV�DQG�UHTXHVWV�
WKDW�ZHUH�HVVHQWLDO�LQ�RUGHU�WR�PDNH�WKH�SURGXFW�V\VWHP�ZRUN�VXFFHVVIXOO\��7KH�VSHFLÀFDWLRQ�DFWHG�DV�D�PHDQV�RI �
DXGLWLQJ�WKH�UHVXOW�GXULQJ�WKH�FRQFHSW�GHYHORSPHQW�DQG�WKH�FRQFHSW�UHÀQHPHQW��,W�ZDV�DOVR�D�PHDQV�E\�ZKLFK�WKH�
SURGXFW�FRXOG�EH�HYDOXDWHG��VHH�´�����)XOÀOPHQW�RI �UHTXLUHPHQWVµ���7KH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�ZDV�XSGDWHG�
WKURXJKRXW�WKH�SURMHFW�DV�DGGLWLRQDO�GHPDQGV�DQG�UHTXHVWV�ZHUH�LGHQWLÀHG��

$�VLPSOLÀHG�YHUVLRQ�RI �WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�IROORZV�EHORZ��,W�ZDV�GLYLGHG�LQWR�FDWHJRULHV�VR�DV�WR�
SURYLGH�VWUXFWXUH�DQG�FOHDUQHVV��7KH�UHTXLUHPHQWV�ZHUH�PDUNHG�DV�HLWKHU�GHPDQGV�RU�UHTXHVWV��ZKHUH�GHPDQGV�
PXVW�EH�PHW��ZKHUHDV�UHTXHVWV�DUH�QRW�QHFHVVDU\�IRU�WKH�SURGXFW�WR�VXFFHHG��7KHVH�DUH�PDUNHG�LQ�WKH�VSHFLÀFDWLRQ�
DV�'��'HPDQGV��DQG�5��5HTXHVWV���7KH�UHTXLUHPHQW�ZDV�JUDGHG�IURP����QRW�LPSRUWDQW��WR����YHU\�LPSRUWDQW���

$�PRUH�GHWDLOHG�YHUVLRQ�LQ�6ZHGLVK��ZLWK�WDUJHW�YDOXHV�DQG�YHULÀFDWLRQ�PHWKRGV��FDQ�EH�VHHQ�LQ�$SSHQGL[�9,.
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5 SYSTEM REQUIREMENTS

��� Maximize the purity of  the waste fractions ' �
��� Minimize the contamination of  food waste ' �
��� Maximize the degree of  sorting within each fraction ' �
��� ,QFUHDVH�WKH�SURSRUWLRQ�RI �SDFNDJLQJ�PDWHULDO�LQ�UHODWLRQ�

to other material
5 �

6 OTHER FEATURES

��� $OORZ�IRU�VHSDUDWH�FROOHFWLRQ�RI �GHSRVLW�FDQV ' �
��� 3UHYHQW�RGRXUV 5 �
��� 3UHYHQW�OHDNDJH ' �
��� 3UHYHQW�SODFLQJ�RI �LWHPV�RQ�SURGXFW ' �
��� Off-load the bag when emptying ' �
��� (QDEOH�ORFNLQJ ' �
��� 3URYLGH�VHDOLQJ�SRVVLELOLW\ 5 �
��� 0LQLPL]H�Á\LQJ�JODVV�VKDUGV� 5 �
��� $OORZ�VWRUDJH�RI �SODVWLF�EDJV 5 �

7 INFORMATION

��� Utilize the gestalt laws ' �
��� Communicate purpose ' �
��� Clarify information ' �
��� 0DNH�WKH�LQIRUPDWLRQ�DFFHVVLEOH ' �

8 EXPRESSION

��� ([SUHVV�VLPSOLFLW\�DQG�GLVFUHWLRQ 5 �
��� Conform to the identity of  Gothenburg 5 �
��� ([SUHVV�UHF\FOLQJ 5 �
��� 6WUHQJWKHQ�LGHQWLÀDELOLW\ 5 �
��� (QFRXUDJH�XVH 5 �
��� ([SUHVV�´ZHOFRPLQJµ�	�´IULHQGO\µ 5 �
��� ([SUHVV�VWDELOLW\�	�GXUDELOLW\ 5 �

9 MAINTENANCE 
��� )DFLOLWDWH�FOHDQLQJ ' �
��� $OORZ�DFFHVV�IRU�PDLQWHQDQFH ' �
��� 0LQLPL]H�JUDIÀWL�SRVWHUV�RQ�SURGXFW ' �
��� Minimize chemical maintenance ' �
��� 3UHYHQW�FRQWDPLQDWLRQ ' �

10 ENVIRONMENT

���� $OORZ�VHSDUDWLRQ�RI �SURGXFW�PDWHULDOV ' �
���� $OORZ�UHSODFHPHQW�RI �ZRUQ�FRPSRQHQWV ' �
���� Use environmentally friendly materials ' �
���� Minimize the amount of  material used ' �

7DEOH���� 6SHFLÀFDWLRQ�RI �UHTXLUHPHQWV

4





5. CONCEPT 
DEVELOPMENT
In the concept development chapter, a number of  different concepts are presented 
WKDW�ZHUH�GHYHORSHG�EDVHG�RQ�ÀQGLQJV�IURP�WKH�SUHYLRXV�VWXGLHV��7KH�SXUSRVH�ZDV�
WR�GHYHORS� FRQFHSWV� WKDW�PHW� WKH� VSHFLÀHG� UHTXLUHPHQWV�EXW�ZHUH�GLIIHUHQW� IURP�
HDFK�RWKHU��VR�WKDW�SURV�DQG�FRQV�FRXOG�EH�ZHLJKHG��)URP�WKLV�HYDOXDWLRQ��RQH�FRQ-
FHSW�ZDV�FKRVHQ�ZKLFK�ZDV�WKHQ�UHÀQHG�GXULQJ�WKH�FRQFHSW�UHÀQHPHQW�



52

5.1.  METHODS AND 
PROCESS
'XULQJ�WKH�FRQFHSW�GHYHORSPHQW�� LGHDV�ZHUH�JHQHU-
ated both spontaneously and methodically, and evalu-
DWHG� WKURXJK� WKH� VSHFLÀFDWLRQ� RI � UHTXLUHPHQW��7KH�
methods and tools that were used are described in the 
sections below.

5.1.1. Idea generation

Two different methods were used during the idea 
generation to get a wide diversity of  ideas and a 
higher level of  innovation. The methods were brain-
VWRUPLQJ�DQG�WKH�´'HVLJQ�ZLWK�LQWHQWµ�WRRONLW�ZKLFK�
are described in the sections below. The idea genera-
tion during concept development was based on user 
needs and concerns, for example technical solutions 
and usability.

7KH� UHVXOWV� IURP� WKH� LGHD� JHQHUDWLRQ�ZHUH� VNHWFKHV�
WKDW�V\QWKHVL]HG�WKH�IXQFWLRQV�RI �WKH�V\VWHP��$W�WKLV�
VWDJH��WKH�VNHWFKHV�UHSUHVHQWHG�LGHDV�RI �IXQFWLRQV�EXW�
QRW�RI � WKH�H[SUHVVLRQV��)RUP��DHVWKHWLFV�� DQG�YLVXDO�
H[SUHVVLRQ�ZHUH�DGGUHVVHG�GXULQJ�WKH�FRQFHSW�UHÀQH-
ment phase.

Brainstorming

%UDLQVWRUPLQJ�LV�D�YHU\�ZHOO�NQRZQ�PHWKRG�IRU�JHQ-
HUDWLQJ�LGHDV��'XULQJ�D�EUDLQVWRUP�VHVVLRQ�LW�LV�LPSRU-
WDQW�WKDW�WKH�DWPRVSKHUH�LV�UHOD[HG��1R�FULWLFLVP��RU�
VHOI�FULWLFLVP��VKRXOG�EH�DOORZHG�ZKLOH�EUDLQVWRUPLQJ��
The aim is to maintain a great number of  ideas, and 
GXULQJ�WKH�VHVVLRQ�WKHUH�LV�QR�WLPH�IRU�ÀOWHULQJ��7KH�
number of  ideas can also be increased by combining 
DQG� FRPSOHPHQWLQJ� DOUHDG\� H[SUHVVHG� LGHDV�� $IWHU-
wards the material is gathered, evaluated and might 
EH�SURFHVVHG�IXUWKHU��gVWHUOLQ��������

The function analysis had a central role in the idea 
generation as it supported the brainstorming meth-
RG��(DFK�RI �WKH�IXQFWLRQ�DQDO\VHV�ZHUH�JLYHQ�D�WLPHG�
brainstorming session. The purpose of  using the 
function analysis was to produce a variety of  ideas 
ZKLOH�WDNLQJ�LQWR�DFFRXQW�WKH�ZKROH�V\VWHP��7KH�SXU-
pose of  the time limit was to create a positive stress 
effect so that the idea generation would not stagnate. 

The “Design with intent”-toolkit

'HVLJQ�ZLWK� LQWHQW� UHIHUV� WR� ´GHVLJQ� WKDW� LV� LQWHQG-
HG� WR� LQÁXHQFH�RU� UHVXOW� LQ� FHUWDLQ� XVHU� EHKDYLRXUµ�
�/RFNWRQ���������7KH�LQWHQWLRQV�FUHDWH�RSSRUWXQLWLHV�
for designers to consciously address social or envi-
ronmental behaviour issues through design.

7KH�´'HVLJQ�ZLWK�LQWHQWµ�WRRONLW�KDV�EHHQ�GHYHORSHG�

through this approach and address the design for be-
KDYLRXUDO�FKDQJH��7KHUH�DUH�����FDUGV�LQ�WKH�WRRONLW�
WKDW� WDUJHW�HLJKW�GLIIHUHQW�ÀHOG�RI � UHVHDUFK�RU� LQWHU-
HVW� DUHDV� VXFK� DV� $́UFKLWHFWXUDOµ�� ´(UURU� SURRÀQJµ��
DQG�´,QWHUDFWLRQµ��7KH�WRRONLW�FDQ�EH�XVHG�LQ�WKH�LGHD�
JHQHUDWLRQ�DV�LQVSLUDWLRQ�IRU�LGHDV�E\�DVNLQJ�TXHVWLRQV�
and giving real examples. They can be applied to dif-
ferent solutions such as products, services, interfaces, 
DQG�HQYLURQPHQWV��/RFNWRQ��������

7KH�´'HVLJQ�ZLWK�LQWHQWµ�WRRONLW�ZDV�XVHG�DV�D�VXS-
plement to the function analysis by a similar proce-
GXUH� ²� HDFK� FDUG� RI � WKH� WRRONLW� KDG� D� WLPHG� EUDLQ-
VWRUPLQJ�VHVVLRQ��7KH�SXUSRVH�RI �WKH�WRRONLW�ZDV�WR�
stimulate the idea generation and design with the in-
tent to change user behaviour towards more sustain-
able actions.

Visualizations

'XULQJ� WKH� LGHD� JHQHUDWLRQ�� LW� LV� RIWHQ�QHFHVVDU\� WR�
use different types of  visualization methods to be 
able to understand the feasibility of  the solutions and 
to evaluate them as thoroughly as possible. The dif-
ferent methods of  visualization are described in the 
sections below.

Sketching

$�YLVXDO�LPDJH�LV�D�SRZHUIXO�WRRO�IRU�H[SUHVVLQJ��GH-
YHORSLQJ��DQG�FRPPXQLFDWLQJ�LGHDV��:KLOH�VNHWFKLQJ��
LGHDV�DUH�IRUFHG�WR�WDNH�RQ�D�PRUH�FRQFUHWH�IRUP��DQG�
it is easier to see if  something is not correct or does 
QRW�ZRUN��,GHDV�WKDW�ZRXOG�GHPDQG�DQ�H[WHQVLYH�H[-
planation in words can often be easily described and 
FRPPXQLFDWHG�ZLWK�DQ�LPDJH��6NHWFKHV�DUH�WKHUHIRUH�
a very useful communication tool, both within the 
project group and in relation to other interested par-
WLHV��gVWHUOLQ��������

,Q� WKH�SURMHFW��VLPSOHU�VNHWFKHV�ZHUH�SURGXFHG�DV�D�
basis for discussion. The discussions resulted in even 
PRUH� VNHWFKHV� DQG� LQ� IXUWKHU� GHYHORSPHQW� RI � WKH�
concepts.

Physical models

6NHWFK�PRGHOV��RU�PRFN�XSV��DUH�VLPSOH�PRGHOV�XVHG�
to get a feel for the physical form, dimensions, size, 
and features of  the products. The three-dimensional 
model is even more descriptive than the two-dimen-
VLRQDO� VNHWFK�� HVSHFLDOO\� LI � LW� LV� LQ� IXOO� VFDOH� �gVWHU-
OLQ���������'LIIHUHQW�PRGHOV�KDYH�GLIIHUHQW�SXUSRVHV��
:KLOH� D�PRFN� XS�PRGHO� LV� XVHG� WR� XQGHUVWDQG� WKH�
product’s shape and real size during the design pro-
cess, a prototype is a functional model of  the actual 
product, and there is a wide range of  variations be-
tween the two.

5
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,Q�WKH�SURMHFW�WKH�SK\VLFDO�PRGHOV�ZHUH�XVHG�DV�YHULÀ-
cations of  size in relation to form.

CAD

&$'��&RPSXWHU�$LGHG�'HVLJQ�� LV�XVHG�IRU�´YLUWXDO�
SURWRW\SLQJµ�� L�H�� PRGHOOLQJ� DQG� VLPXODWLRQ� XVLQJ�
a computer. The purpose is to study a geometrical 
model from different angles before a physical model 
KDV�EHHQ�EXLOW��-RKDQQHVVRQ��3HUVVRQ��DQG�3HWWHUVVRQ��
�������7KHUH�LV�D�ORW�RI �GLIIHUHQW�VRIWZDUH�IRU�&$'��
,Q� WKLV� SURMHFW�$OLDV�$XWRPRWLYH� �IRU� VXUIDFH�PRG-
HOOLQJ�� DQG�&$7,$� �IRU� VROLG� ERG\�PRGHOOLQJ��ZHUH�
used both to validate shapes and positions and to in-
clude the product in the actual environments.

5.1.2. Morphological chart

$�PRUSKRORJLFDO�FKDUW� LV�XVHG�WR�FRPELQH�GLIIHUHQW�
solutions to the part functions of  a system. The chart 
is built upon the function analysis’s part and support 
functions where several solutions have been devel-
oped within each function. The part and support 
functions are placed in the chart’s left column and the 

solutions are listed to the right. Through the morpho-
logical chart the solutions of  the different functions 
FDQ�EH�FRPELQHG�LQWR�RYHUDOO�VROXWLRQV��-RKDQQHVVRQ��
3HUVVRQ��DQG�3HWWHUVVRQ��������

The morphological chart served two purposes in the 
concept development phase. It made it possible to 
structure the ideas into a schematic summary and to 
develop or reject ideas by evaluating them through 
WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQW�

7KH�VNHWFKHG�LGHDV�ZHUH�GHSLFWHG�RQ�D�FKDUW�ZLWK�SDUW�
and support functions on the left and the ideas on 
WKH�ULJKW��VHH�$SSHQGL[�9,,,���7KHUHDIWHU��WKH�GLIIHUHQW�
solutions to the functions were combined into con-
FHSWV��7KH�FRPELQHG�FRQFHSWV�ZHUH�VNHWFKHG�DV�FRP-
binations of  the function solutions and of  each other 
UHVXOWLQJ�LQ�D�ZLGH�YDULHW\�RI �FRQFHSWV��VHH�)LJXUH�����

Some of  the concepts were evaluated through physi-
FDO� PRGHOV�� DQG� WKH� ÀQDO� FRQFHSWV� ZHUH� GHYHORSHG�
LQWR� WKH� ÀUVW� SUHVHQWDWLRQDO� PDWHULDO� ZLWK� VLPSOHU�
&$'�PRGHOV�DQG�UHQGHULQJV�

)LJXUH����� 6NHWFKHV�IURP�WKH�LGHD�JHQHUDWLRQ

5
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)LJXUH����� 7KUHH�UHSUHVHQWDWLYHV�RI �WKH�XVHU�JURXS�ZLWK�WKUHH�RI �WKH�FRQFHSWV�

5.2.  RESULTS
The concept development resulted in four concepts, 
representing different features with emphasis on 
functionality. These concepts were used as a basis 
for discussion when meeting with actors from the 
municipality. In the concepts, four different ways of  
showing the difference between fractions and three 
different ways to empty the waste station are present-
ed. The four ways of  differentiating the fractions are: 
by different lids, different shapes of  the slots, differ-
ent sizes, and different shapes of  the container. The 
ways to empty the container are: by a ring rotating 
on a hinge, by a frame on wheels, and or by sliding 
the bag out on rails. The concepts also represent dif-
ferent possibilities of  adaptation. Concept three and 
four are highly adaptable, since they have different 
shapes and sizes, while concept two is less adaptable 
since the modules are built by pieces including at least 
three fractions.

$OO� FRQFHSWV�FRQWDLQ�EDJV� WKDW� DUH�H[FKDQJHG�ZKHQ�
the recycling station is emptied, since solid contain-
ers were ruled out during the user study and concept 
development phase.

The height of  the concepts were at this stage set to 
����FP��DQG�WKH�VORWV�ZHUH�SODFHG�DW�EHWZHHQ��������
FP�DERYH�WKH�ÁRRU��ZKLFK�LV�WKH�UHTXLUHG�KHLJKW�IRU�
WKH�ZKROH�XVHU�JURXS�WR�EH�DEOH�WR�UHDFK��VHH�´�������
$QWKURSRPHWULF� PHDVXUHPHQWVµ��� 7R� JHW� D� VHQVH� RI � WKH�
proportions, )LJXUH����depicts three of  the concepts 
together with three representatives of  the user group: 
an adult male, a person in a wheelchair, and a child 
DERXW���\HDUV�ROG�

5
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5.1.3. Concept 1

7KH� WRS� VXUIDFH� RI � WKH� ÀUVW� FRQFHSW� LV� VORSLQJ�� WR�
prevent the users from putting waste or other items 
on top of  the recycling station. It has different lids, 
which can be exchanged so that the same container 
can be used for different fractions. This would be an 
especially useful feature for facilities hosting events, 
since the waste often varies between these events. It 
would then be possible to store lids representing a 
variety of  fractions and to have a fewer number of  
stationary containers.

This concept is emptied by rotating a metal ring on 
D�KLQJH��7KLV�LV�KRZ�WKH�ZDVWH�ELQ�5RELQ�LV�HPSWLHG�
�%MXUVWHQ�DQG�0nUWHQVVRQ���������DQG�LW�LV�D�FRPPRQ�
way to empty waste bins outdoors. One advantage 
WKDW�5RELQ�KDV� LQ� WKLV� FDVH� LV� WKDW� VLQFH� HDFK�ZDVWH�
bin is placed by itself, it is possible to open wide, us-
ing double doors. This is not possible when designing 
a recycling station, because the containers are placed 
directly next to each other.

&RQFHSW���LV�LOOXVWUDWHG�LQ�)LJXUH����

5.1.4. Concept 2

The second concept also has a sloping top surface, to 
prevent users from putting things there. 

This concept consists of  two larger pieces that can be 
placed in front of  each other. The user study showed 
that the amount of  waste varied a lot between the dif-
ferent fractions, and this construction results in three 
VPDOOHU�DQG�WKUHH� ODUJHU�YROXPHV��7R�ZRUN�ZLWK�WKLV�
type of  construction would mean that there is less 
possibility to adapt the recycling station for the spe-
FLÀF�QHHGV�DW�HDFK�IDFLOLW\��,W�GRHV�KRZHYHU�HPSKDVL]H�
WKH�SXUSRVH�RI � WKH�SURGXFW�²� WKDW�ZDVWH� VKRXOG�EH�
VHSDUDWHG�LQWR�GLIIHUHQW�IUDFWLRQV�²�DQG�LW�UHPRYHV�WKH�
possibility of  using the separate units as waste bins. 

In this concept the different fractions are distin-
guished by the different shapes of  the slots. The spe-
FLÀF�VKDSHV�DUH�MXVW�H[DPSOHV�DW�WKLV�VWDJH��7KH�EDJV�
are attached to a frame and the concept is emptied by 
sliding out the frame on wheels. This is not a com-
mon way to collect the waste, and the solution is rela-
WLYHO\�VSHFLÀF�WR�WKLV�FRQFHSW�

One might place the concept in the middle of  the 
room so as to enable the users to sort from two sides.

&RQFHSW���LV�LOOXVWUDWHG�LQ�)LJXUH���.

)LJXUH����� Concept 1 )LJXUH����� &RQFHSW��

5
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5.1.5. Concept 3

The third concept consists of  modules in two dif-
ferent sizes. This means that the recycling station as 
a whole can be built in a variety of  sizes. It is possi-
ble to use smaller modules for fractions with a lesser 
amount waste or for fractions that you want to empty 
more frequently. If  the space is limited it is also pos-
VLEOH�WR�XVH�RQO\�VPDOOHU�PRGXOHV��WR�PDNH�WKH�WRWDO�
size as small as possible. The opposite would also be 
possible, of  course, i.e. if  there is a lot of  waste and 
HQRXJK�VSDFH��ZKLFK�LV�RIWHQ�WKH�FDVH�DW�HYHQWV��RQH�
could opt to use only the larger modules.

This concept is emptied by sliding the frame out on 
UDLOV�� OLNH� D� GUDZHU�� 7KLV� LV� D� FRPPRQ� VROXWLRQ� IRU�
waste bins indoors.

&RQFHSW���LV�LOOXVWUDWHG�LQ�)LJXUH����

5.1.6. Concept 4

Concept four is made up of  modules in two different 
VKDSHV��7KLV�FRQFHSW�VKRZV�KRZ�WKH�ÁH[LELOLW\�FDQ�EH�
WDNHQ�HYHQ�IXUWKHU�DQG�WKDW�WKH�PRGXOHV�FDQ�EH�XVHG�
DV�EXLOGLQJ�EORFNV��FUHDWLQJ�WDLORUHG�VROXWLRQV�IRU�HDFK�
facility.

&RQFHSW���LV�LOOXVWUDWHG�LQ�)LJXUH���.

)LJXUH����� &RQFHSW�� )LJXUH����� Concept 4

5
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5.1.7. Other features

Other features that were discussed at the meetings 
with the actors were transparency, a tilted bottom 
VXUIDFH��HOHYDWLRQ�IURP�WKH�ÁRRU��DQG�GLIIHUHQW�EDJV�
IRU�GLIIHUHQW�IUDFWLRQV��VHH�)LJXUH��� and )LJXUH�����

Transparency could be used to visualize what the 
fraction contains and to further emphasize the differ-
ence between the containers.

$�WLOWHG�ÁRRU�FRXOG�PDNH�WKH�MRE�RI �FOHDQLQJ�WKH�LQ-
side of  the container easier. The question was also 
raised whether it would be preferable to place the 
VRUWLQJ�VWDWLRQ�GLUHFWO\�RQ�WKH�ÁRRU�RU�WR�NHHS�LW�HOH-
vated. If  it were to stand on legs, it would be possible 
to clean underneath, but if  it were to stand directly on 
WKH�ÁRRU�WKHUH�ZRXOG�KRSHIXOO\�EH�QR�QHHG�WR�GR�VR�

To avoid the situation where the collectors have to 
empty the bags in the garbage room, one suggestion 
was to have different bags for different fractions. 
3ODVWLF�ZRXOG� EH� SXW� LQWR� D� SODVWLF� EDJ�� IRRG�ZDVWH�
into a bag made of  paper or organic plastic, paper 
into a paper bag, etc. The bag could then be recycled 
together with the waste, avoiding one of  the opera-
tions in the process of  collecting the waste. 

)LJXUH����� (OHYDWHG�IURP�WKH�ÁRRU�ZLWK�WLOWHG�ERWWRP

)LJXUH����� 7UDQVSDUHQF\�

5
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5.3.  EVALUATION AND 
FURTHER DEVELOPMENT 
The discussions at the meetings with the municipality 
resulted in the decisions presented below.

�� In general, the representatives from the different 
DGPLQLVWUDWLRQV�SUHIHU� WKH�FRQFHSWV�ZLWK�PRUH�ÁH[-
ibility, which leads to the conclusion that the recy-
cling station should be constructed as separate mod-
XOHV��7KH\� DOVR� OLNH� WKDW� WKHUH� DUH�GLIIHUHQW� VL]HV�RI �
the containers.

�� When the recycling station is emptied the bag 
should not be hanging freely, since it is a common 
problem that the bag tears from something sharp 
VR�WKDW�WKH�ZDVWH�ZRXOG�EH�VSLOOHG�RQWR�WKH�ÁRRU��,W�
ZRXOG�WKHUHIRUH�EH�JRRG�WR�KDYH�D�ÁRRU�VXSSRUWLQJ�
the bag when the recycling station is being emptied.

�� The recycling station should be adapted to standard 
sizes of  bags. It is of  less importance if  the fastening 
should be smaller than the bag, as long as it is easy to 
attach the bag and that the fastening is not too large 
so that the bag stretches. 

�� There will be different lids that can be exchanged 
LI �QHHGHG��7KH�UHSUHVHQWDWLYHV�OLNHG�WKLV�LGHD��DQG�LW�
further strengthens the adaptability of  the product.

�� The recycling station should be standing directly 
RQ�WKH�ÁRRU��7KLV�LV�YHU\�FRPPRQ�ZLWK�IXUQLVKLQJ�LQ�
public indoor areas, because most of  the cleaning is 
done by machine. To leave a space underneath would 
RQO\�UHVXOW�LQ�H[WUD�ZRUN�IRU�WKH�FOHDQLQJ�SHUVRQQHO�

�� 7KH�UHF\FOLQJ�VWDWLRQ�VKRXOG�FROOHFW�ÁXLG��(VSHFLDOO\�
IRRG�ZDVWH�FRQWDLQV�D�ORW�RI �ÁXLG��DQG�LQ�FDVH�WKH�EDJ�
ZRXOG�WHDU�RU�OHDN�WKH�ÁXLG�VKRXOG�EH�FRQWDLQHG��7KLV�
DOVR� UXOHV� RXW� D� WLOWHG� ÁRRU�� VLQFH� WKDW�ZRXOG�PHDQ�
WKDW�WKH�ÁXLG�FRXOG�OHDN�RXW��DQG�LW�LV�QRW�FRQVLGHUHG�
WR�EH�VXIÀFLHQWO\�EHQHÀFLDO�IRU�WKH�FOHDQHUV�

�� The recycling station should have a tilted top sur-
face. This would mean enhanced visibility for a large 
SDUW� RI � WKH� XVHU� JURXS�� ,W� DOVR�PDNHV� LW� GLIÀFXOW� WR�
put waste, or other items, on top of  the recycling sta-
tion where it would create a messy and unattractive 
expression. The representatives from the administra-
WLRQ�RI �VSRUW�DQG�FOXE�DFWLYLWLHV��,GURWWV��RFK�I|UHQ-
LQJVI|UYDOWQLQJHQ���DOVR�SRLQWHG�RXW� WKDW� WKHUH�DUH�D�
lot of  young people visiting their facilities and that 
they sometimes climb or sit on furnishing that is not 
designed for this purpose, and a sloping top surface 
would also help in remedying this behaviour.

�� There should be a rubber cover for the glass slot to 
reduce the speed when the glass is put through and to 
DYRLG�Á\LQJ�VKDUGV�

�� The recycling station should not only be adapted 
for visually impaired users, but also to blind people.

.

Other requests that emerged from the discussions at 
the meetings are presented below. These requests will 
also be considered in the further development of  the 
product.

�� There could be a special container for collecting 
ÁXLGV��7KH� UHSUHVHQWDWLYHV� IURP�/LVHEHUJ�$%�QRWHG�
that they sell a lot of  sodas and that people often do 
QRW�ÀQLVK�WKHP��7R�KDYH�D�ORW�RI �VRGD�ZLWK�WKH�ZDVWH�
is problematic, because it is very heavy and contains 
mostly water, which means that it is more expensive 
DQG�OHVV�HQHUJ\�HIÀFLHQW�WR�KDQGOH��,W�ZRXOG�WKHUHIRUH�
EH�EHQHÀFLDO�LI �WKHUH�ZHUH�D�ZD\�WR�FROOHFW�WKH�VRGD��
so that it could be disposed of  separately.

�� There should be an option of  attaching a hatch to 
EH�DEOH�WR�ORFN�WKH�UHF\FOLQJ�VWDWLRQ�

�� There should be a compartment for storing bags 
inside the recycling station. This is especially relevant 
LI �GLIIHUHQW�NLQGV�RI �EDJV�DUH�XVHG�� VR� WKDW� WKH�FRO-
lectors do not have to carry all these bags with them 
when they collect the waste.

5



6. CONCEPT REFINEMENT
7KH�SXUSRVH�RI �WKH�FRQFHSW�UHÀQHPHQW�SKDVH�ZDV�WR�WKRURXJKO\�ZRUN�ZLWK�GHPDQGV�
RI �D�FKRVHQ�FRQFHSW�LQ�RUGHU�WR�UHÀQH�LW�WRZDUGV�WKH�GHVLUHG�GHVLJQ��7KLV�FKDSWHU�
SUHVHQWV�WKH�FKRLFHV�PDGH�LQ�WKH�FRQFHSW�GHYHORSPHQW��UHÀQHG�LQWR�WKH�ÀQDO�UHVXOW��
It presents the process of  determining the material, form, aesthetics, and semantic 
meaning.
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6.1.  FROM CONCEPT 
DEVELOPMENT TO 
CONCEPT REFINEMENT
,Q� WKH� SUHYLRXV� SKDVH� �FRQFHSW� GHYHORSPHQW�� WKH�
concepts were developed based on functionality. The 
solutions to different functions were therefore what 
was brought forward from the concept development 
SKDVH�WR�WKH�FRQFHSW�UHÀQHPHQW�SKDVH��7KHVH�VROX-
tions were:

�� 7R�VXSSRUW�ÁH[LELOLW\�DQG�DGDSWDELOLW\��WKH�UHF\FOLQJ�
station should be constructed as modules. 
�� The modules should be offered in different sizes 
to accommodate the different needs of  the facilities. 
�� 3XOOLQJ�WKH�EDJ�VWUDLJKWIRUZDUG��RXW�RI �WKH�FRQWDLQ-
er, solves the emptying.
�� $Q�LQQHU�VWUXFWXUH�ZLWK�D�ÁRRU�VKRXOG�VXSSRUW�WKH�
bag when the recycling station is emptied, since this 
ZRXOG�SUHYHQW�OHDNDJH�DQG�WHDULQJ�RI �WKH�EDJV��
�� The top surface should be tilted to prevent people 
from putting things there.

�� The sides of  the recycling station should be straight 
WR�DOORZ�IRU�PRUH�ÁH[LELOLW\�LQ�SODFHPHQW��
�� The information should be presented on exchange-
DEOH� OLGV� WR�PD[LPLVH� WKH�ÁH[LELOLW\�RI � WKH� UHF\FOLQJ�
VWDWLRQ�DQG�PDNH�LW�SRVVLEOH�WR�DGDSW�WR�WKH�QHHGV�RI �
different facilities. 
�� The information should be accessible to blind and 
visually impaired people. 
�� It should be possible to fasten the recycling station 
WR�D�ZDOO�RU�ÁRRU��
�� The waste fractions should be differentiated by text, 
colour, graphics, and different shapes of  the slots. 
�� There should be some space provided for storing 
bags. 
7KH� FRQFHSW� UHÀQHPHQW� SKDVH� IRFXVHG� RQ� IRUP��
material, and construction, none of  which had been 
dealt with previously. These areas were mostly treated 
as separate subjects but the studies were carried out 
VLPXOWDQHRXVO\�� FRQWULEXWLQJ� WR� EULQJLQJ� WKH� UHÀQH-
PHQW�SKDVH�IRUZDUG��$Q�H[DPSOH�RI �WKLV�SURFHVV�ZLWK�
regard to form can be seen in )LJXUH���. 

)LJXUH����� 7KH�ÀJXUH�VKRZV�WKH�SURFHVV�RI �DSSO\LQJ�WKH�JHQHUDWHG�IRUPV�WR�WKH�IXQFWLRQDO�VXUIDFHV

6
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6.2.  METHODS AND 
PROCESS
The following section describes the process and the 
methods used to acquire the desired concept design.

6.2.1. Material selection

6LQFH� WKHUH� ZDV� QR� SUHGHÀQHG� PDWHULDO� VHOHFWLRQ�
made for the product, a quite extensive study was 
SHUIRUPHG� WR�GHFLGH�XSRQ� D� VXLWDEOH�PDWHULDO��$V� D�
basis for this study the material properties and level 
RI �SHUIRUPDQFH�ZHUH�OLVWHG��VHH�VHFWLRQ�EHORZ���7KH�
VRIWZDUH�&(6�ZDV�XVHG�WR�FRPSDUH�WKH�PDWHULDOV�WR�
each other with regard to some of  the properties. 
([SHUWV�DQG�PDQXIDFWXUHUV�ZHUH�WKHQ�FRQVXOWHG��DQG�
WKUHH� SRWHQWLDO� PDWHULDOV� ZHUH� GHFLGHG� XSRQ�� $IWHU�
further comparisons between these three materials, 
discussions about manufacturing possibilities, and 
evaluation against the material properties, different 
materials were selected for the different parts.

Material properties

The material selection was made on the basis of  
certain requirements. The material requirements are 
listed below:

�� Water resistant

 ° The product should withstand corrosive envi-
ronments such as public baths.

 ° The product should be resilient with regard 
to water and cleaning detergents. The product 
should not be negatively affected by repeated con-
tact with water, from rinsing and cleaning.

 ° The material should not be negatively affected 
when in contact with waste containing liquid.

�� $FFHSWDEOH�ZLWK�UHJDUG�WR�ÀUH�VDIHW\

 ° 0DWHULDOV� ZLWK� QDWXUDOO\� JRRG� ÀUH� UHVLVWDQFH��
such as solid wood, metals, wool, glass, etc., should 
if  possible be used. This will reduce the amount 
RI � ÁDPPDEOH�PDWHULDOV� LQ� LQGRRU� HQYLURQPHQWV�
�5lGGQLQJVYHUNHW��������

�� 3ULFH

 ° The cost with regard to the material itself  and 
the possible manufacturing methods should be 
NHSW�ORZ��$Q�DFFHSWDEOH�FRVW�SHU�XQLW�ZLOO�EH�GH-
rived from discussion between the project group, 
PDQXIDFWXUHUV��DQG�WKH�PDQGDWRU��WKH�WUDIÀF�DQG�
SXEOLF�WUDQVSRUWDWLRQ�RIÀFH��

�� Tough

 ° The material should be able to withstand rough 
physical treatment, both from impacts and from 
chemical detergents.

�� $HVWKHWLF�H[SUHVVLRQ

 ° )LW�IRU�LQGRRU�HQYLURQPHQW�

 ° 6KRZ�DIÀQLW\�ZLWK� WKH�SURGXFWV� IURP�WKH� WZR�
HDUOLHU�SURMHFWV��VHH�´�������3UHYLRXV�SURMHFWVµ��

�� (QYLURQPHQWDO�FRQVLGHUDWLRQV

 ° 3DUWV� PDGH� E\� GLIIHUHQW� PDWHULDOV� VKRXOG� EH�
possible to disassemble.

 ° The lifespan of  the product should be at least 
��� \HDUV��3DUWV�ZLWK� D� VKRUWHU� HVWLPDWHG� OLIHVSDQ�
should be exchangeable.

 ° The material should be recyclable, so that the 
impact at the end of  life of  the product is mini-
mized.

CES

7KH�VRIWZDUH�&(6�ZDV�XVHG�DV�D� WRRO� IRU�PDNLQJ�D�
ÀUVW� FXOOLQJ� RI � WKH�PDWHULDOV�� &(6� LV� D� 3&� DSSOLFD-
WLRQ�WKDW�HQDEOHV�SURGXFW�GHYHORSPHQW�WHDPV�WR�ÀQG��
H[SORUH��DQG�DSSO\�PDWHULDOV�SURSHUW\�GDWD���*UDQWD��
������

The software was used to compare the prize, amount 
WKDW� LV� UHF\FOHG� WRGD\�DQG�HFR�LQGLFDWRU���� IRU�YDUL-
RXV�PDWHULDOV��(FR�LQGLFDWRU���� LV�D�FRPPRQO\�XVHG�
LPSDFW�DVVHVVPHQW�PHWKRGV�LQ�/&$��ZKLFK�DOORZV�WKH�
environmental load of  a product to be expressed in 
D�VLQJOH�VFRUH��%DXPDQ��DQG�7LOOPDQ���������7KH�GLD-
grams can be seen in $SSHQGL[�9,,.

8QIRUWXQDWHO\��XVLQJ�&(6�GLG�QRW�UHVXOW�LQ�D�QDUURZ�
enough list, since the software does not consider 
manufacturing possibilities, cost of  tools, etc.  How-
ever, the diagrams in $SSHQGL[�9,, could be used as a 
basis for discussion.

Expert consultation and discussion with 
manufacturers

7KH�SURMHFW�JURXS�PHW�ZLWK�$QWDO�%ROGL]DU��SURIHV-
sor at the institution of  materials and manufacturing 
technology at Chalmers University of  Technology 
and expert of  polymeric materials and composites. 
He planted the idea of  investigating the possibility of  
using laminate, since this is a material with interesting 
SURSHUWLHV��$SDUW�IURP�WKLV�� WKH�DGYDQWDJHV�DQG�GLV-
DGYDQWDJHV�RI �WKH�SRO\PHUV�3%7��3RO\EXW\OHQH�WHUH-
SKWKDODWH��� 33� �3RO\SURSHQ��� DQG� 3(� �3RO\HWK\OHQH��
were discussed.

$PRQJVW� WKH�PHWDOV��SRZGHU�FRDWHG�VKHHW� VWHHO�ZDV�
considered especially interesting, since this material 
was used in the previous projects by Bjursten and 
0nUWHQVVRQ��������DQG�1LNHOO�DQG�6XQGEHUJ���������
This means that, in addition to having desirable mate-
ULDO�SURSHUWLHV��LW�ZRXOG�VXSSRUW�UHFRJQLWLRQ�DQG�NLQ-
ship between the products.

6
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Three types of  materials were then investigated fur-
ther:

�� 6KHHW�VWHHO��]LQN�WUHDWHG�DQG�SRZGHU�FRDWHG

 ° Advantages: Highly recyclable, resembles the 
previous products.

 ° Disadvantages:�([FHVVLYHO\�UREXVW�IRU�LQGRRU�
environment, limited with regard to shaping pos-
sibilities.

�� Laminate and melamine formaldehyde

 ° Advantages:�/DUJH�JUDSKLFDO� IUHHGRP� �DOORZV�
IRU�WKH�SRVVLELOLW\�RI �PDNLQJ�SDWWHUQV�DQG�SULQWLQJ�
WH[W���ÀW�IRU�LQGRRU�HQYLURQPHQWV�

 ° Disadvantages: The material is not recyclable 
and it has very limited shaping possibilities.

�� 7KH� SRO\PHUV� 3%7� �3RO\EXW\OHQH� WHUHSKWKDODWH���
33��3RO\SURSHQ���DQG�3(��3RO\HWK\OHQH�

 ° Advantages:�$OORZV�IRU�FRORXULQJ�DQG�LV�KLJKO\�
shapeable.

 ° Disadvantages: The tools for manufacturing 
are very expensive.

The evaluation of  these materials was mainly con-
ducted by the questioning of  manufacturers. The 
result is presented in ´�������0DWHULDO� VHOHFWLRQµ.  The 
manufacturers that were consulted are listed below.

�� ,QWHUZRRG��-|UJHQ�3O\PRXWK

 ° Interwood deals with a variety of  wood materi-
als, including laminate. The properties, cost, and 
manufacturing possibilities of  this material were 
discussed with them.

�� 5LERYHUNHQ��3HWHU�2OHVHQ

 ° 5LERYHUNHQ� KDV� EHHQ� LQYROYHG� LQ� WKH� PDQX-
facturing of  the waste bin and recycling station 
from the previous projects Hence they has exper-
WLVH�ZKHQ�LW�FRPHV�WR�WKH�GLIÀFXOWLHV�RI �SURGXF-
ing these products, which are both made of  sheet 
metal which is a material commonly handled by 
5LERYHUNHQ�

�� $QGUpQ�3ODVW��+nNDQ�-DUHVWDG

 ° $QGUpQ�SODVW� LV� D� FRPSDQ\� WKDW�PDQXIDFWXUHV�
products using vacuum moulding. They were con-
sulted when injection moulding was deemed too 
expensive. 

6.2.2. Construction

The construction of  the recycling station was devel-
oped through an iterative process that was initiated 
by the form generation and continued in parallel with 
the material selection to become continuously more 
GHWDLOHG��([SHUW�FRQVXOWDWLRQ�ZDV�SURYLGHG�E\�WHDFK-
HUV�DW�&KDOPHUV�DQG�E\�FRQVWUXFWLRQ�GHVLJQHUV�DW�c)�
technology.

6RPH�PDLQ�SULQFLSOHV�ZHUH�NHSW�LQ�PLQG�ZKHQ�FRQ-
structing the recycling station: 

�� The design should be conducive to disassembly. 
�� 3DUWV� WKDW� DUH�PDGH�RI �GLIIHUHQW�PDWHULDOV� VKRXOG�
be detachable to enable disassembly and for reasons 
of  functionality. 
�� The construction should allow for easy access 
when the recycling station is assembled.
�� The construction should allow for easy access dur-
ing cleaning and maintenance. 
The following were the methods primary used for the 
construction:

Physical models

3K\VLFDO�PRGHOV�ZHUH�LPSRUWDQW�WRROV�WR�JHW�D�IHHOLQJ�
for the actual size and shape of  the product. 

CAD

8VLQJ�&$'�PRGHOV�DOORZHG�IRU�D�EHWWHU�XQGHUVWDQG-
LQJ�RI �KRZ�WKH�SDUWV�ZRXOG�ÀW�WRJHWKHU�

Sketching 

6NHWFKLQJ�LV�D�TXLFN�ZD\�WR�YLVXDOLVH�LGHDV�DQG�DQ�LP-
portant tool when discussing and comparing differ-
ent options.

6
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6.2.3. Design Format Analysis

$�'HVLJQ�)RUPDW�$QDO\VLV��')$��ZDV�SHUIRUPHG�RQ�
the waste bins from the two previous projects. The 
purpose of  this was to explore which features are the 
most characteristic, so that the recycling station might 
be made recognizable and communicate that it be-
longs in the city of  Gothenburg.

')$� LV� D�PHWKRG� WR� H[SORUH� WKH�RFFXUUHQFH�RI � VH-
lected design features among a variety of  products. 
The method is useful for analysing the explicit cues 
that construct visual recognition. Various features 
such as shapes, materials, and colours can be analysed 
WKURXJK� WKH�')$�PHWKRG� �.DUMDODLQHQ�� ������� 7KH�
selection of  the features can be based on a number 
of  criteria. In this project the selection was based on 
which features were deemed most visually prominent 
through a subjective analysis by the project group.

The occurrence of  a feature is graded, so that a strong 
RFFXUUHQFH� HTXDOV� WZR� SRLQWV�� ZKLOH� D� ZHDN� RFFXU-
UHQFH�HTXDOV�RQH�SRLQW� �VHH�)LJXUH������%\�VXPPLQJ�
up the occurrences, design features and products can 
EH�UDQNHG�LQ�WHUPV�RI �WKHLU�LPSRUWDQFH�IRU�WKH�YLVXDO�
UHFRJQLWLRQ�RI �WKH�EUDQG��.DUMDODLQHQ��������

6.2.4. Communicating features

Communicating the purpose of  the product to the 
user through different design features will support 
the usage and decrease the possibility of  user error. 
The following sections describe the communicating 
features of  texts, graphics, and slots, all of  which are 
used in the product.

Text and graphics

By communicating the differences of  content be-
tween the containers through information in the form 
of  text and graphics on the recycling station, the sort-
ers will better understand the purpose of  the product 
²�WR�VRUW�ZDVWH��,QIRUPDWLRQ�RQ�WKH�UHF\FOLQJ�VWDWLRQ�
will therefore increase the guessability of  the product 
and the user will better understand the product. 

$QRWKHU�XVHU�JURXS�LV�WKH�FROOHFWRUV�ZKR�QHHG�VXS-
port when emptying the containers. The collectors 
often empty the containers every day, and that is why 
there is no product demand stating that they need to 
NQRZ�KRZ�WR�GR�LW�WKH�ÀUVW�WLPH��+RZHYHU��LW�LV�LP-
portant to strive for high learnability in the product to 
LQFUHDVH�WKH�HIIHFWLYHQHVV��HIÀFLHQF\��DQG�VDWLVIDFWLRQ�
in the usage. That is why the emptying should require 
low cognitive and physical effort.

Information about the content of  the containers will 
VXSSRUW� WKH� FROOHFWRUV·� SHUFHSWLRQ� RI �ZKDW� NLQG� RI �
waste is put where, which will enable them to collect 

PRUH�HIÀFLHQWO\��HIIHFWLYHO\��DQG�VDWLVI\LQJO\�E\�UHOLHY-
ing the cognitive burden. In addition, a construction 
that supports a comfortable usage would relieve the 
physical burden.

In order to increase the guessability and learnability 
RI �WKH�SURGXFW��WKH�LQIRUPDWLRQ�KDV�EHHQ�ZRUNHG�RXW�
ZLWK� UHJDUG� WR�SHUFHSWLRQ��GHFLVLRQ�PDNLQJ�� DQG� LQ-
terface design.

The recycling station will be placed in public areas 
in the municipality of  Gothenburg. The information 
will therefore reach sorters with different prerequi-
sites and needs around Gothenburg City. It is impor-
WDQW�WR�DFKLHYH�FRQVLVWHQF\�LQ�RUGHU�WR�PDNH�WKH�SURG-
uct recognizable and accessible. To achieve this, the 
guidelines on accessibility used in Gothenburg City 
has been applied to the product.

Slots

By using different slots to communicate the different 
contents of  the containers, the sorters will better un-
GHUVWDQG�WKH�SXUSRVH�RI �WKH�SURGXFW�²�WR�VRUW�ZDVWH��
This would enhance the guessability of  the product 
and the usage would increase.

Using different geometrical shapes for the slots is one 
way of  differentiating them. This called for a study of  
suitable shapes.

The study contained a survey that was developed with 
WKH�SXUSRVH�RI �ÀQGLQJ�RXW�LI �WKHUH�ZHUH�DQ\�UHODWLRQV�
EHWZHHQ�GLIIHUHQW�JHRPHWULHV�DQG�VSHFLÀF�ZDVWH�IUDF-
WLRQV��(LJKW�ZDVWH�IUDFWLRQV�ZHUH�SUHVHQWHG�WRJHWKHU�
ZLWK�)7,$%·V�JUDSKLFV�DQG�FRORXUV�DV�ZHOO�DV�QLQH�GLI-
ferent geometrical shapes. The graphics and colours 
were selected by their consistency with existing recy-
cling stations for domestic waste, and the geometrical 
shapes were selected by their typicality. The respond-
HQWV�RI �WKH�VXUYH\�ZHUH�DVNHG�WR�FRQQHFW�WKH�ZDVWH�
IUDFWLRQV�WR�D�PDWFKLQJ�JHRPHWU\��VHH�Appendix IX��
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6.2.5. Form generation

)RUP�JHQHUDWLRQ�PHDQV�JHQHUDWLQJ�LGHDV�RI �IRUP�DS-
plied to the chosen functional concept. The purpose 
of  the form generation was to explore the form of  
WKH�FKRVHQ�FRQFHSW�LQ�RUGHU�WR�DFKLHYH�D�ÀQDO�IRUP�
that conveys function as well as aesthetic expression.

The form was explored as widely as possible in order 
WR�UHÀQH�LW�WRZDUGV�WKH�GHVLUHG�H[SUHVVLRQ�PDWFKLQJ�
WKH� VSHFLÀHG� UHTXLUHPHQWV�� 6LQFH� WKH� FRQFHSW� ZDV�
based on technical and user requirements from the 
previous phase, the form could be based on function-
al as well as aesthetic demands.

The forms were generated both spontaneously and 
methodically. The methods provided a structured 
IRUP�V\QWKHVLV�²�L�H��VHTXHQFHG��RUGHUHG�IRUPV�²�WKDW�
resulted in a basis of  information. This structured 
ZD\� RI � ZRUNLQJ� HQKDQFHG� WKH� SUREDELOLW\� WKDW� WKH�
form was explored as widely and deeply as possible. 
Therefore, the basis of  information supports the de-
cisions during the form evaluation. The methods can 
also help in overcoming inner inhibitions and con-
YHQWLRQDO� WKLQNLQJ�� DQG� FRQVHTXHQWO\� WKH� VROXWLRQV�
will be guided towards a higher level of  innovation.

The sections below describe some of  the methods 
XVHG�GXULQJ� WKH� IRUP�JHQHUDWLRQ��6NHWFKHV��SK\VLFDO�
PRGHOV��DQG�VLPSOH�&$'�PRGHOV�ZHUH�WKH�PDLQ�YLVX-
alization tools.

Form benchmarking

7KH�IRUP�JHQHUDWLRQ�VWDUWHG�ZLWK�D�IRUP�EHQFKPDUN-
LQJ�WKDW�VHUYHG�WR�ÀQG�IRUP�DWWULEXWHV�WKDW�FRXOG�EH�
applied to the chosen concept from the previous 
SKDVH��%\�ÀQGLQJ�WKH�VLPLODULWLHV�LQ�WKH�SURGXFW�JURXS�
a base of  existing and typical forms was provided. 
This was important since the recycling station would 
need a strong identity that could easily be recognised 
by the user. 

Expression association web

'HVLUHG�H[SUHVVLRQV�IURP�WKH�SURMHFW�GHVFULSWLRQ�DV�
well as results from the user study, formed the basis 
of  an expression association web in the form of  a of  
ZRUG�FORXG��VHH�)LJXUH�����7KH�ZRUG�FORXG�KHOG�WKH�
desired semantic meaning that would engage the us-
ers and guide them towards correct usage.

$Q�H[SUHVVLRQ�DVVRFLDWLRQ�ZHE�KDV�D�FRPPXQLFDWLYH�
and inspiring purpose similar to that of  the expres-
sion board. However, the expression association web 
XVHV�DGMHFWLYHV�UDWKHU�WKDQ�LPDJHV��:LNVWU|P��������

The expression association web resulted in four form 
GULYHUV�WKDW�ZRUNHG�DV�WRROV�VXSSRUWLQJ�WKH�IRUP�JHQ-
eration. By using form drivers in the earliest stage 
of  form generation, the chosen expression could 
EH�ZLGHO\� H[SORUHG�� )RUP�GULYHUV�ZRUN� DV� VWLPXODW-
ing tools to achieve the desired expression during the 
form generation. The form drivers that were used 
ZHUH��VLPSOH��FRQWUDVW��FXULRXV��DQG�DWWUDFW��LQ�6ZHG-
LVK��HQNHO��NRQWUDVW��Q\ÀNHQ�RFK�ORFND���6HH�)LJXUH��� 
for examples from the form generating process.

)LJXUH����� 7KH�H[SUHVVLRQ�DVVRFLDWLQJ�ZHE�IRUPV�D�ZRUG�FORXG�WKDW�FRPPXQLFDWHV�WKH�H[SUHVVLRQ��LQ�6ZHGLVK�
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)LJXUH����� ([DPSOHV�RI �WKH�IRUP�GULYHUV�FRQWUDVW��XSSHU�ULJKW���VLPSOH��XSSHU�OHIW���FXULRXV��ORZHU�ULJKW���DQG�DWWUDFW��ORZHU�OHIW��LQ�&$'�PRGHOV�DQG�
SHQ�VNHWFKHV
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6.2.6. Colours

The colours on the recycling station had many physi-
cal, technical, and semantic demands deriving from 
WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQW�DQG�WKH�H[SUHVVLRQ�
association web.

The physical demands were related to the interiors of  
the facilities: how well the colour would blend in and 
at the same time attract attention. The technical de-
mands were related to how well the colour would last 
DQG� QRW� ORRN� VRLOHG�� 7KH� VHPDQWLF� GHPDQGV� UHODWHV�
to how well the colour communicates meaning and 
achieves the desired expression.

The choice of  colours for the outer container was 
WKHUHIRUH�RI �JUHDW�LPSRUWDQFH�VLQFH�WKH�IXOÀOPHQW�RI �
the product demands were closely related to this. The 
colour of  the inner container, however, was not as 
important because it does not have to meet any of  
these demands. The demands on the inner container 
were instead related to the construction.

The colours are in turn strongly related to the mate-
rial, since the perception of  the colours depends on 
how the material is perceived. The material was there-
fore decided upon before the colours.

The components that are visible to the sorters are: 
the outer container, the perforation, and the lids. Col-
RXU�FKRLFHV�ZRXOG�WKHUHIRUH�KDYH�WR�WDNH�WKHVH�WKUHH�
into consideration.

7KH�FRORXU�FKRLFHV�ZHUH�EDVHG�RQ�WKH�VSHFLÀHG�GH-
mands and the evaluation was made by means of  a 
focus group and through consultations with indus-
WULDO�GHVLJQHU�0lULW�/DJKHLP��/DJKHLP�������������

6.2.7. Form evaluation

7KH� IRUP� ZDV�� OLNH� WKH� FRORXUV�� HYDOXDWHG� WKURXJK�
a focus group and also through consultation with 
LQGXVWULDO� GHVLJQHU� 0lULW� /DJKHLP� �/DJKHLP�� �����
�������

Focus group

)RFXV� JURXSV� JHQHUDWH� TXDOLWDWLYH� LQSXW� IURP� WKH�
users and involve one or more representative user 
JURXSV�RI �DERXW�ÀYH�WR�ÀIWHHQ�SHRSOH�SHU�JURXS��,W�LV�
motivating to gathering people who are comfortable 
in each other’s company, since this could result in rich 
discussions and creativity around the chosen topic 
�-RKDQQHVVRQ��3HUVVRQ��	�3HWWHUVVRQ��������

7KH�GLVFXVVLRQV�DUH�OHG�E\�D�PRGHUDWRU�ZKR�ZLOO�PDNH�
sure to involve all participants and lead the discus-
VLRQ�WRZDUGV�WKH�WRSLF�DW�KDQG��)RFXV�JURXSV�DUH�XVHG�
with exploratory purposes where unexpected results 
and ideas can emerge from the associations with the 
RWKHU�SDUWLFLSDQWV��-RKDQQHVVRQ��3HUVVRQ��	�3HWWHUV-
VRQ��������

Two focus groups were conducted at Chalmers Uni-
versity of  technology and involved two and three of  
the master students respectively from the program 
Industrial design engineering. The participants had 
experience in product development and could easily 
understand the problem. The focus could therefore 
be on the form expression rather then the functions 
which had already been evaluated in the concept de-
velopment phase.

)RXU� FKRVHQ� IRUP� FRQFHSWV� KDG� EHHQ� GHYHORSHG�
based on results from the form and colour genera-
tion to convey the desired expression. How well the 
this was achieved by the each concept was evaluated 
in the in the focus group.

Mediating visualizations of  these concepts had been 
PRGHOOHG�LQ�&$'��VHH�)LJXUH�����

The chosen concepts were distinguished from each 
other by different perforations, lids, and colours. The 
concepts were presented at different distances and in 
different constellations: as single items, together, and 
in a representative environment. The concepts were, 
by means of  these visualizations, presented in a way 
that made them comparable, and easy to discuss.

7KH�JURXSV�ZHUH�DVNHG�WR�WDON�IUHHO\�DERXW�WKHLU�DV-
VRFLDWLRQV�� 7KH\�ZHUH� DOVR� DVNHG� WR� DQVZHU� D� TXHV-
tionnaire where adjectives from the expression asso-
ciation web was used. The questionnaire contained 
explanations of  the adjectives to leave as little room 
IRU�PLVLQWHUSUHWDWLRQV�DV�SRVVLEOH��(DFK�DGMHFWLYH�ZDV�
provided with an opposite word, and the participant 
ZDV� DVNHG� WR� SODFH� WKH� FRQFHSW� DW� DQ� DSSURSULDWH�
SRLQW�EHWZHHQ�WKHP���6HH�WKH�VXUYH\�LQ�Appendix X��
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)LJXUH����� 0HGLDWLQJ�YLVXDOL]DWLRQV�RI �WKH�IRXU�IRUP�FRQFHSWV�WKDW�ZHUH�XVHG�LQ�WKH�IRFXV�JURXSV�WR�HYDOXDWH�WKH�H[SUHVVLRQ
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6.3.  RESULTS
The following section describes the result from the 
FRQFHSW� UHÀQHPHQW�SKDVH��7KH�GHVLJQ� DWWULEXWHV�RI �
WKH�ÀQDO�FRQFHSW�ZLOO�EH�SUHVHQWHG�LQ�PRUH�GHWDLO�LQ�
WKH�QH[W�FKDSWHU��´���)LQDO�5HVXOWµ��

6.3.1. Material selection

Of  the three materials that were investigated further, 
two were chosen for the products. The outer con-
tainer should be made of  sheet steel, and the inner 
container and lid should be made of  a polymer. In 
the sections below follows a description of  these ma-
terials.

Powder coated sheet steel with zink alloy

Steel has the excellent property that it can be recy-
FOHG�DQ� LQÀQLWH�QXPEHU�RI � WLPHV�ZLWKRXW�KDYLQJ� WR�
compromise on quality. When the galvanized steel is 
recycled and the steel re-melted, the zinc coating ends 
XS�DV�GXVW�LQ�WKH�VPRNH�DQG�FDQ�LQ�WXUQ�EH�FROOHFWHG�
IRU�UHF\FOLQJ��-HUQNRQWRUHW��������

Both the waste bin from the project by Bjursten and 
0nUWHQVVRQ� ������� DQG� WKH� UHF\FOLQJ� VWDWLRQ�E\�1L-
NHOO� DQG� 6XQGEHUJ� ������� DUH�PDGH� RI � ��PP� WKLFN�
VKHHW�PHWDO�ZLWK�D�]LQF�FRDWLQJ� WKDW�PDNHV�IRU�D����
\HDU�ZDUUDQW\�DJDLQVW�SHUIRUDWLRQ�E\�UXVW��5=�*URXS��
�������7KH�WKLFNHU�WKH�]LQF�FRDWLQJ��WKH�PRUH�GXUDEOH�
the product, which in turn leads to a more sustainable 
product, since the maintenance and replacement of  
WKH�SURGXFW� UHTXLUHV�QDWXUDO� UHVRXUFHV� �1RUGLF�*DO-
YDQL]HUV��������

However, since the recycling station developed in this 
project is designed for indoor usage only, it will not be 
QHFHVVDU\�WR�XVH�WKH�VDPH�WKLFNQHVV��,QGRRU�HQYLURQ-
ments are less corrosive, and to use a thinner material 
would convey a lighter expression that would be more 
ÀWWLQJ�LQ�WKHVH�VXUURXQGLQJV��,W�ZDV�FRQFOXGHG�WKDW�D�
PDWHULDO�WKLFNQHVV�RI ���PP�ZRXOG�VXIÀFH���

Polymers – PBT, PP, or PE

3RO\PHULF�PDWHULDOV�ZHUH�VHOHFWHG�IRU�WKH�LQQHU�FRQ-
WDLQHU�DQG�WKH�OLGV�WR�IXOÀO�WHFKQLFDO�GHPDQGV�DQG�WR�
achieve the desired form and expression. Which spe-
FLÀF� W\SH�RI �SRO\PHU� WKDW� VKRXOG�EH�XVHG� LV� OHIW� WR�
be decided by the manufacturer. It should be noted, 
however, that there are high demands on surface 
TXDOLW\� �HVSHFLDOO\� IRU� WKH� OLG�� DQG� WKDW� WKH�PDWHULDO�
should be resilient to physical damage. Since it is not 
necessary to adapt the product for outdoor usage it is 
not required for the material to withstand tempera-
tures below zero.

One of  the things that affected the material selection 
for the lid was the round, inviting curvature of  the 
HGJHV�RI �WKH�VORWV��7KLV�LV�LPSRVVLEOH�WR�NHHS�LI �XVLQJ�
laminate, since this material can only be manufactured 
DV�ÁDW�ERDUGV���7KH�OLGV�FRXOG�EH�PDQXIDFWXUHG�XVLQJ�
sheet metal, but the tools would be quite expensive, 
FRVWLQJ�DERXW��������VHN�D�SLHFH��ZKLFK�ZRXOG�PHDQ�
D�WRWDO�RI ���������IRU�DOO�VHYHQ�VORWV��2OHVHQ���������
$V�D�UHVXOW�D�SRO\PHU�ZDV�GHHPHG�WR�KDYH�WKH�PRVW�
desirable properties.

To colour the material would be very expensive for 
VPDOO�TXDQWLWLHV��,W�ZRXOG�WKHUHIRUH�EH�EHWWHU�WR�PDNH�
the lids of  a polymer using the same colour and have 
them powder coated afterwards. It would then be 
SRVVLEOH� WR� PDNH� WKH� OLGV� LQ� DQ\� SUHIHUDEOH� FRORXU�
and it would not spoil the possibility of  recycling 
�-DUHVWDG�� ������� )RU� WKH� LQQHU� FRQWDLQHU� WKH� FRORXU�
of  the plastic will be good enough and no additional 
colouring is needed.

6.3.2. Construction

The construction will be described in detail in the 
QH[W�FKDSWHU��´���)LQDO�5HVXOWµ��EXW�VRPH�RI �WKH�PDLQ�
points are presented below.

�� 7KH�ÀQDO�FRQFHSW�LV�PDGH�XS�RI �PRGXOHV
�� ,W� LV� VXJJHVWHG� WKDW� WZR� VL]HV� �RQH� VWDQGDUG� VL]H���
RQH�VOLPPHU�PRGHO��VKRXOG�EH�RIIHUHG��7KH�VOLPPHU�
model could be used by facilities that do not have as 
much space, or waste.
�� Three sizes are suggested for the inner container: 
two sizes for the standard sized container and one for 
the slimmer version. To use a smaller size for the frac-
tions with less quantities of  waste means that space is 
left inside the recycling station which can be used, for 
example, to store plastic bags.
�� $� WRWDO�RI � VHYHQ�GLIIHUHQW� IUDFWLRQV�DUH�VXJJHVWHG�
for the recycling station: plastic, metal, glass, paper, 
printed material, food waste, and combustible waste.
�� The different fractions are only distinguished by 
the lids, which are detachable.
�� 7KH� SULQWHG� LQIRUPDWLRQ� �JUDSKLFV� DQG� WH[W�� LV�
placed on a sign, which is manufactured separately. 
7KLV�PDNHV�LW�SRVVLEOH�WR�XVH�WDFWLOH�OHWWHUV�
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6.3.3. Design format analysis

7KH�UHVXOW�RI � WKH�')$�FDQ�EH�VHHQ�EHORZ� LQ�Figure 
��. The result shows that four features were deemed 
most prominent, since they had a strong occurrence 
in both analysed products. These four features were 
the square perforation, the matt surface, the different 
colour in the perforation, and the tilted top surface. 
It was decided that two of  these features should be 
used, in order to emphasize the relationship between 
the products. These were the square perforation and 
the tilted top surface.

6.3.4. Communicating features

The users’ behaviour will be rule-based, since most 
XVHUV� DUH� IDPLOLDU� ZLWK� UHF\FOLQJ� IURP� KRPH�� �6HH�
´�������'HFLVLRQ�PDNLQJµ�for more information on rule-
EDVHG�EHKDYLRXU���,W�LV�LPSRUWDQW�WR�FUHDWH�FRQVLVWHQF\�
in the communicating features so that the users may 
easily understand. This could be achieved by using ex-
isting text, graphics, and colours on the product.

The result of  the studies of  communicating features 
such as text, graphics, and slots is presented below.

Text and graphics

Using text to describe the content of  the containers 
will explain the differences between them and sup-
port the usage of  the product. However, information 
LQ�WH[W�UHOLHV�RQ�ODQJXDJH�VNLOOV�WKDW�DUH�QRW�FRPPRQ�
WR�WKH�GLIIHUHQW�XVHUV��7KH�6ZHGLVK�ODQJXDJH��ZKLFK�
LV�WKH�PRWKHU�WRQJXH�RI �WKH�PDMRULW\�RI �WKH�VRUWHUV��
should therefore be supported by the more interna-
WLRQDOO\�DFFHSWHG�(QJOLVK�ODQJXDJH�

Graphical information supports the text information 
and communicates in a universal language that can be 
understood by a wide range of  people. This is impor-
tant since the recycling station will be used by people 
ZLWK�GLIIHUHQW�NLQGV�RI �FRJQLWLYH�GLIÀFXOWLHV��*UDSKL-
cal information can communicate the differences of  
content by itself  and is visible at a further distance. It 
could, however, also be wrongly interpreted without 
complementary text.

7R�PDNH�WKH�WH[W�DQG�JUDSKLFDO�LQIRUPDWLRQ�DFFHVVL-
ble to users who are visually impaired, they should 
EH�VHW�LQ�KLJK�FRQWUDVW�FRPSDUHG�WR�WKH�EDFNJURXQG��
In addition to this, there should be braille, and the 
ordinary text should be tactile to aid those who do 
QRW�NQRZ�EUDLOOH��

Both the visual and haptic information have the 
merit of  increasing the multimodality in relation to 
the product. Tactile letters and braille have, however, 
WKH�GLVDGYDQWDJH�RI �PDNLQJ�WKH�XVHUV�WRXFK�WKH�SURG-
uct, something that is not appreciated according to 

%MXUVWHQ�DQG�0nUWHQVVRQ���������%XW�WKH�DFFHVVLELOLW\�
is of  a higher priority since the product should be 
available to all residents of  Gothenburg.

Text and graphics should be presented in the same 
FRORXU� DQG� FORVH� WR� HDFK� RWKHU� WR� FRQYH\� DIÀQLW\��
)XUWKHUPRUH��WKH\�VKRXOG�IROORZ�FRQYHQWLRQDO�GLUHF-
WLRQDOLW\�RI �XSZDUG�� ULJKW� DQG� FORFNZLVH� WR� VXSSRUW�
WKH�LQWHUSUHWDWLRQ��)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��VHH�
´�����,QWHUIDFHVµ.

The information could be negatively affected if  
it were to be presented with the wrong placement, 
OLJKWLQJ��FRORXUV��RU�ÀQLVK��7KDW�LV�ZK\�KHLJKW��OLJKW��
DQG�EDFNJURXQG�VKRXOG�EH�DFNQRZOHGJHG�LQ�WKH�ÀQDO�
UHVXOW��)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��VHH�´�����$FFHV-
VLELOLW\µ.

Slots

The result of  the survey showed that many respond-
ents had the same associations with regards to some 
JHRPHWULFDO� VKDSHV� LQ� UHODWLRQ� WR� D� VSHFLÀF� W\SH� RI �
ZDVWH� �VHH�Appendix X� IRU� WKH�ZKROH� UHVXOW���7KHVH�
were the hexagon for metal, the rectangle for paper, 
the circle for glass, and the thin rectangle for printed 
material. The result for glass, paper, and printed ma-
terial, showed similarities to geometrical shapes al-
ready used for these fractions. The hexagon used for 
the metal waste had an interesting similarity to a metal 
nut, which might be what the respondents thought of  
when choosing this shape.

7KH�RWKHU�VKDSHV�DQG�ZDVWH�IUDFWLRQV�ZHUH�PRUH�GLIÀ-
cult to connect because the results were more diverse. 
The half-circle was similar to a smiling mouth which 
gave associations to food waste. The ellipse was dif-
ferent from the other shapes which was a reason to 
use it for the last type of  waste, plastic. 

The square was the largest shape which was a reason 
for using it for combustible waste. This had to do 
with the waste management system and with the am-
ELWLRQ�WR�NHHS�WKH�ZDVWH�IUDFWLRQV�DV�FOHDQ�DV�SRVVLEOH��
,I �WKH�XVHU�GRHV�QRW�NQRZ�ZKHUH�WR�SXW�WKH�ZDVWH�LW�
would be better to throw it in the combustible waste 
fraction than to throw it in the wrong fraction.
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)LJXUH����� 5HVXOW�RI �'HVLJQ�)RUPDW�$QDO\VLV
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6.3.5. Form generation

One of  the main results from the form generation 
was the decision of  functional surfaces that the cho-
sen concept should be composed of. The generated 
form could thereafter be applied to the functional 
surfaces.

The functional surfaces derived from the technical 
and user requirements shown in the concept develop-
ment phase, such as the modular system and the tilt-
ed top surface. In addition, the typical characteristics 
RI � WKH�SURGXFW�JURXS�VKRZQ� LQ� WKH�')$�DQG�IRUP�
EHQFKPDUNLQJ��DOVR�IRUPHG�D�EDVLV�IRU�WKH�GHFLVLRQ��
7KH� IXQFWLRQDO� VXUIDFHV� WKHUHIRUH� IXOÀO� WKH� UHTXLUH-
PHQWV�DQG�DOVR�SURYLGH��D�VWURQJ�SURGXFW�LGHQWLÀFD-
tion. )LJXUH��� shows the functional surfaces that were 
decided upon.

)LJXUH����shows the process of  applying form to the 
functional surfaces, although it is important to note 
WKDW�WKH�ÀJXUH�LV�YHU\�VLPSOLÀHG�UHSUHVHQWDWLRQ��VLQFH�
the process was iterated several times.

)LJXUH����� 7KH�IXQFWLRQDO�VXUIDFHV�RQ�ZKLFK�WKH�IRUP�ZDV�DSSOLHG�
ZHUH�EDVHG�RQ�WHFKQLFDO�DQG�XVHU�UHTXLUHPHQWV�
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6.3.6. Colours

The colour decision concerned three elements: the 
outer container, the perforation, and the lids. 

The outer container and the perforation

The material selected for this part was a sheet steel 
with a zinc alloy, which made it possible to choose 
FRORXUV� IURP� WKH� 5$/� V\VWHP�� ,W� ZDV� SRVVLEOH� WR�
FKRRVH�1&6�DV�ZHOO��EXW�WKLV�ZRXOG�EH�YHU\�H[SHQVLYH�
since large quantities would then have to be bought. 
&RPSDUHG�WR�WKH�1&6�V\VWHP��WKH�5$/�V\VWHP�LV�OHVV�
extensive with fewer hues and nuances, which limited 
the choice somewhat.

The colour covers the majority of  the product, and 
WKH�FKRLFH�ZDV�PDGH�ZLWK�UHVSHFW�WR�WKH�VSHFLÀHG�UH-
quirements. These requirements were, for example 
that the recycling station should blend into the envi-
URQPHQW�ZKHUH�LW� LV�SODFHG��UHTXLUHPHQW�8.5 Express 
VLPSOLFLW\�DQG�GLVFUHWLRQ���EXW�DW�WKH�VDPH�WLPH�EH�VXIÀ-
FLHQWO\�QRWLFHDEOH�ZKHQ�QHHGHG��UHTXLUHPHQW�����3UH-
SDUH�IRU�DFWLQJ and ����6WUHQJWKHQ�LGHQWLÀDELOLW\; see chap-
ter´������� 6SHFLÀFDWLRQ� RI � UHTXLUHPHQWVµ��� &RORXUV� WKDW�
were faithful to the properties of  the chosen material 
were preferred. 

The lids

The material chosen for the lids was painted plastic, 
which made it possible to choose colours from the 
1&6�V\VWHP�

,W�ZDV�GHFLGHG�WKDW�WKH�FRORXU�FKRLFHV��WRJHWKHU�ZLWK�
WKH�WH[W��JUDSKLFV��DQG�WKH�VKDSHV�RI �WKH�VORWV��VKRXOG�
explain the differences between the waste fractions. 
(QKDQFLQJ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�ZDVWH�IUDFWLRQV�
would increase the possibility of  correct usage.

It was therefore decided that the colours should 
EH� WKH� VDPH�DV� WKH�RQHV�XVHG�E\�)7,$%�IRU�SDSHU��
printed material, metal, glass, and plastic. These are 
colours that are already nationally established; hence 
WKH\�ÀW�WKH�PHQWDO�PRGHOV�RI �WKH�XVHUV��7KH�FRORXUV�
used for the food waste and combustible waste are 
developed by the administration of  Circulation and 
ZDWHU� �I|UYDOWQLQJHQ�.UHWVORSS� RFK� YDWWHQ�� DQG� DUH�
used in the municipality of  Gothenburg.

6.3.7. Form evaluation

The concepts that were evaluated by the focus group 
can be seen in )LJXUH��� and an overview is presented 
in )LJXUH� �� below. The result of  the focus groups 
VKRZHG�WKDW�FRQFHSW���DQG���KDG�WKH�PRVW�PRWLYDWLQJ�
H[SUHVVLRQ��FRQFHSW���WKH�IULHQGOLHVW�DQG�VLPSOHVW�H[-
SUHVVLRQ��FRQFHSW���WKH�VWURQJHVW� LGHQWLÀFDWLRQ��DQG�
FRQFHSW���KDG�WKH�PRVW�VWDEOH�H[SUHVVLRQ�

Below follows some of  the comments from the focus 
group:

Concept 1: The concept was said to be the most typi-
FDO�RQH��ERULQJ�DQG�LQVLJQLÀFDQW��:KHQ�WKH�OLGV�DUH�RQ�
the same level as the outer container, they are more 
visual and give a more motivated expression.

Concept 2: The concept was said to give the most 
VWURQJO\� LGHQWLÀHG�H[SUHVVLRQ�EHFDXVH�RI � WKH� DUURZ�
pattern of  the perforation, which gives it an aggres-
sive but at the same time playful expression that at-
tracts attention. The perforation is more visible when 
forming a pattern. The bright colour was perceived as 
the most appealing one.

Concept 3: The concept was said to give a friendly 
H[SUHVVLRQ�ZLWK�WKH�URXQG�FRUQHUV�RI �WKH�OLGV��5RXQG�
corners were said to be more aesthetically appealing 
than sharp ones. When the lids are on the same level 
as the outer container, they are more visible, which 
gives a more motivating expression. The thin perfora-
WLRQ�LV�KDUG�WR�ORRN�DW�DQG�JLYHV�D�IHHOLQJ�RI �´D�ELW�WRR�
PXFKµ��7KH�EULJKW�FRORXU�ZDV�SHUFHLYHG�DV�WKH�PRVW�
appealing one.

Concept 4:�7KH�VXQNHQ� OLG�PDGH� WKH�FRORXUV�PRUH�
discreet even though the sharp edges around the hole 
JDYH�D�KDUG�H[SUHVVLRQ��7R�KDYH�D�VXQNHQ� OLG�PLJKW�
also be more motivating for the user.

&RQFHSW���DQG���DFKLHYHG� WKH�PRVW�GHVLUHG�H[SUHV-
sion and colour. The rounded corners of  the lids in 
FRQFHSW���ZHUH�SHUFHLYHG�DV�WKH�PRVW�DHVWKHWLFDOO\�DS-
pealing. The thin perforation did not give a desired 
expression.

)LJXUH����� 2YHUYLHZ�RI �WKH�FRQFHSWV�IURP�WKH�IRFXV�JURXS
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7. FINAL RESULT
7KH�ÀQDO�UHVXOW�LV�EDVHG�RQ�DOO�GHVLJQ�IHDWXUHV�DQG�H[SUHVVLRQ�FKRLFHV�PDGH�LQ�WKH�
FRQFHSW�UHÀQHPHQW�SKDVH��7KH�FKDSWHU�GHVFULEHV�WKH�UHVXOW�WKRURXJKO\�DQG�FRQFLVHO\�
and contains the product’s construction, communicating features, and aesthetic ex-
pression, as well as the user’s perspective and the product’s environmental placement. 
It ends with a section on recommendations and further development.
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)LJXUH����� ,'$��,GHQWLI\��'HWHFW��$VVRUW
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7.1.  ABOUT IDA
7KH� ÀQDO� UHVXOW� LV� D� ÁH[LEOH� UHF\FOLQJ� VWDWLRQ� FDOOHG�
,'$��ZKLFK�VWDQGV�IRU�,GHQWLI\�'HWHFW�$VVRUW��7KHVH�
three steps summarize the product experience from 
WKH�VRUWHUV·�SHUVSHFWLYH��,'$�LV�D�ÁH[LEOH�DQG�GXUDEOH�
recycling station. It can be adapted to a multitude of  
situations and accommodate many different types of  
QHHGV��7KH�GHVLJQ�VWULNHV�D�EDODQFH�EHWZHHQ�GLVFUHHW�
DQG�DWWHQWLRQ�VHHNLQJ��

The use of  a total of  seven different fractions is sug-
JHVWHG�IRU�WKH�ÀQDO�FRQFHSW��7KHVH�DUH�SODVWLF��PHWDO��
glass, paper, printed material, food waste, and com-
bustible waste. The choice of  fractions is based on 
WKH� UHVXOW� IURP� WKH�REVHUYDWLRQDO� VWXGLHV� �ZKHQ� WKH�
quantities and type of  waste at the different facili-
WLHV�ZKHUH� UHJLVWHUHG�� DQG� RQ� WKH� IUDFWLRQV� XVHG� E\�
)7,� �)|USDFNQLQJV�� RFK� 7LGQLQJVLQVDPOLQJHQ��� 7KH�
choice was made not to include dangerous waste 
�VXFK�DV�EDWWHULHV��HOHFWURQLFV��RU�FKHPLFDOV��EHFDXVH�
the quantities that occur in public indoor environ-
ments are negligible.  

To save money when manufacturing the recycling sta-
tion, coloured and clear glass are collected together. 
Moreover, there are generally very small quantities of  
glass in public indoor environments, and few facilities 
would need more than one container. The result of  
collecting coloured and clear glass together is that all 
the collected glass will be recycled as coloured glass. 

,Q� WKLV� FKDSWHU� ,'$� ZLOO� EH� GHVFULEHG� LQ� GHWDLO�� LQ�
terms of  construction, usage, and aesthetic expres-
sion. 

)LJXUH����� ,'$��ZLWK�VWDQGDUG�VL]HG�DQG�VOLP�FRQWDLQHUV�WRJHWKHU
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)LJXUH����� 'LPHQVLRQV�RI �WKH�WZR�GLIIHUHQW�W\SHV�RI �PRGXOHV

7.2.  CONSTRUCTION
7KH�ÀQDO�FRQVWUXFWLRQ�LV�D�UHVXOW�RI �WKH�DWWHPSWV�WR�
achieve the desired aesthetic expression and the func-
tionality of  the product, as well as to meet technical 
demands. 

7.2.1. Modular system, parts, and 
sizes

,'$�LV�FRQVWUXFWHG�DV�D�PRGXODU�V\VWHP��ZKLFK�DOORZV�
IRU�D�KLJK�OHYHO�RI �ÁH[LELOLW\��7KH�ÀQDO�FRQFHSW�RIIHUV�
different sizes of  the outer container as well as the 
inner container. It is therefore possible for the respec-
tive facility to choose both the number and volume 
of  fractions depending on the quantity and type of  
waste that is generated there. 

The recycling station is made up of  these main parts: 

�� The outer container 
�� The inner container
�� The lid
�� Collection unit for deposit cans
�� Inner construction
�� 5DLOV��KLQJHV��DQG�ORFN

These parts are described in further detailed in the 
following sections. 

The modules should be offered in two different sizes. 
2QH�´VWDQGDUGµ�VL]HG�PRGXOH��ZKHUH�HDFK�SLHFH�FRQ-
WDLQV�RQH�IUDFWLRQ��DQG�RQH�´VOLPµ�YHUVLRQ��ZKHUH�WKH�
IUDFWLRQV�DUH�SODFHG�LQ�SDLUV��VHH�)LJXUH������7KH�VOLP�
model is in itself  wider, nut since the fractions are 
placed in pairs the total width of  the recycling sta-
tion compared to the number of  fractions is slimmer, 
hence the name. 

2QH�SLHFH�RI �WKH�VWDQGDUG�VL]HG�PRGXOH�LV�����PP�
ZLGH� DQG� ����PP� GHHS�� ,W� KDV� D� WLOWHG� WRS� VXUIDFH�
DQG�D�KHLJKW�RI �����PP�LQ�WKH�IURQW�DQG������PP�DW�
WKH�EDFN��VHH�)LJXUH������0RUH�GHWDLOHG�GUDZLQJV�FDQ�
be seen in Appendix XI. These measurements are the 
result of  several compromises and contradictive de-
mands. Many facilities have limited space in which to 
put the recycling station. It is therefore advantageous 
WR�PDNH�HDFK�PRGXOH�DV�VOLP�DV�SRVVLEOH��2Q�WKH�RWK-
er hand, the inner volume should be maximized to 
KROG�DV�PXFK�ZDVWH�DV�SRVVLEOH��WKH�DPRXQW�LV�OLPLWHG�
WR�ZKDW�WKH�FROOHFWRUV�FDQ�FDUU\���VR�WKDW�WKH�UHF\FOLQJ�
station does not need to be emptied with unnecessary 
frequency. The height is determined by the anthro-
pometric measurements of  the sorters and the col-
OHFWRUV��VHH�´�������$QWKURSRPHWULF�PHDVXUHPHQWVµ���7KH�
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height is limited upwards by the reach of  children and 
of  people in wheelchair, and downwards by the col-
lectors, so that they will not have to bend down when 
emptying the waste station. The chosen height entails 
that all sorters included in the user group should be 
DEOH�WR�UHDFK��VHH�)LJXUH�����

If  necessary, it would be possible to increase the 
depth of  the recycling station. This is however not 
desirable since it would erupt the form, which is cur-
rently striving towards a more square shape. 

)RU�WKH�VOLPPHU�PRGHO��HDFK�IUDFWLRQ�KDV�WKH�ZLGWK�
RI �����PP��ZKLFK�PHDQV�WKDW�WKH�RXWHU�FRQWDLQHU�LV�
����PP�ZLGH��VHH�)LJXUH�����

When all seven fractions are put together, the recy-
FOLQJ�VWDWLRQ��ZLWK�WKH�VWDQGDUG�VL]HG�PRGXOHV��UHDFK-
HV� D�ZLGWK�RI � DERXW����� FP�� ,I � \RX�SXW� VL[�RI � WKH�
VOLPPHU� IUDFWLRQV� WRJHWKHU� �DQ� HYHQ� QXPEHU� VLQFH�
WKH�IUDFWLRQV�DUH�SODFHG�LQ�SDLUV���\RX�KDYH�DOPRVW�DV�
PDQ\�IUDFWLRQV�EXW�LW�RQO\�DGGV�XS�WR�D�ZLGWK�RI �����
FP��VHH�)LJXUH������6LQFH�LW�LV�RQO\�WKH�ZLGWK�WKDW�GLV-
WLQJXLVKHV�WKH�WZR�VL]HV��ZKLOH�WKH�GHSWK�DQG�KHLJKW�
DUH� WKH� VDPH��� LW� LV� RI � FRXUVH� SRVVLEOH� WR� FRPELQH�
them in many other ways. 

The modules are joined together with screws. The 
possibility of  joining the modules with some type of  
snapping solution was investigated, but it was con-
cluded from discussion with manufacturers that this 
would only result in unnecessary tear if  the recycling 
VWDWLRQ�ZHUH�WR�EH�PRYHG��2OHVHQ���������,W�FRXOG�DOVR�
be an advantage that the recycling station cannot be 
moved without using tools. 

7.2.2. Outer container

The outer container is made of  powder coated sheet 
metal, which is bent and welded together. The sheet 
steel was chosen for the outer container because the 
desired aesthetic appearance could be achieved, the 
material would emphasize the connection with the 
SUHYLRXV�SURGXFWV��WKH�PDWHULDO�IXOÀOOHG�WKH�GHPDQGV�
for indoor usage, and the cost of  the material and 
the manufacturing seemed acceptable. The container 
LV�SHUIRUDWHG�DQG�D���PP�VWHHO� VKHHW� LV�DWWDFKHG�RQ�
the inside.

The outer container should be offered in the two 
sizes that are presented in the previous section. The 
shape of  the container does not protrude far from 
the functional surfaces, but have a wide and inviting 
radius in the front.

The container is standing on a heel, which has both 
aesthetic and functional purposes. The heel elevates 
the recycling station so that it is perceived as lighter, 
but still stable. To have a heel gives the option of  at-
taching the recycling station to a concrete slab, in or-
der to prevent theft. 

The outer container has a top surface that is tilted 
���GHJUHHV��7KLV�PDNHV�LW�HDVLHU�WR�UHDFK�IRU�FKLOGUHQ�
and wheelchair bound people. It also prevents people 
from placing waste on top of  the recycling station. 

)LJXUH����� 7KUHH�UHSUHVHQWDWLYHV�RI �WKH�XVHU�JURXS�ZLWK�WKH�ZLGHU�DQG�VOLPPHU�PRGXOHV
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7.2.3. Inner container

The inner container is made of  a polymeric material 
that is vacuum moulded in two pieces along a ver-
WLFDO� VSOLW� OLQH� DQG� WKHQ� MRLQHG� WRJHWKHU� �VHH� Figure 
40���:KDW� VSHFLÀF� SRO\PHU� LV� OHIW� WR� EH� GHFLGHG� LQ�
GLDORJXH�ZLWK� WKH�PDQXIDFWXUHU��$OO� WKUHH�VXJJHVWHG�
SRO\PHUV��3%7��33��DQG�3(��DUH�UHF\FODEOH�DQG�FRP-
monly used in the industry. The precise manner of  
joining the two halves is also left to be decided by 
the manufacturer, who has expertise in these matters. 
The demands on the surface quality are quite low, but 
WKH�LQQHU�FRQWDLQHU�QHHGV�WR�EH�D�JRRG�ÀW�LQVLGH�WKH�
outer container.

It is suggested that the inner container should be 
offered in three different sizes, two versions for the 
standard sized module and one for the slimmer frac-
tions.  The three sizes will henceforth be referred to 
DV�WKH�´VWDQGDUGµ��´VKRUWµ�DQG�´VOLPµ�PRGHO��VHH�Fig-
ure 41���7KH�WKUHH�GLIIHUHQW�VL]HV�KDYH�WKH�VDPH�GHSWK��
but differ in width and height. The size of  the largest 
LQQHU�FRQWDLQHU��WKH�VWDQGDUG�PRGHO��GHULYHV�IURP�WKH�
pursuit to utilize as much of  the inner volume as pos-
VLEOH��,W�KDV�D�YROXPH�RI �DERXW���� O�DQG�ZLOO�VXLWH�D�
VWDQGDUG�VL]HG�SODVWLF�EDJ�RI �����O�

$� VKRUW� LQQHU� FRQWDLQHU� VKRXOG� DOVR� EH� RIIHUHG� IRU�
the standard sized module. The reasons are that less 
waste is generated for some of  the fractions, that you 
might want to empty some of  the containers more 
IUHTXHQWO\��RU�WKDW�\RX�ZDQW�WR�XVH�VPDOOHU�EDJV��ZKLFK�
is especially advantageous for food waste, where the 
RUJDQLF�EDJV�DUH�WURXEOHVRPH�ODWHU�LQ�WKH�SURFHVV���7R�
use a smaller inner container would mean that there 
is space left inside the outer container, which could 
EH�XVHG��IRU�H[DPSOH��WR�VWRUH�SODVWLF�EDJV��VHH�Figure 
�����7KH�VPDOOHU�FRQWDLQHU�KDV�D�YROXPH�RI �DERXW����O�

Figure 40. 7KH�LQQHU�FRQWDLQHU�LV�PDQXIDFWXUHG�DV�WZR�SDUWV�WKDW�DUH�
joined together 

Figure 41. 7KH�WKUHH�GLIIHUHQW�VL]HV�RI �WKH�LQQHU�FRQWDLQHU

7



80

Because the volume of  the slim model is already fairly 
small, it was deemed unnecessary to offer two ver-
sions of  the inner container in this case. It has a vol-
XPH�RI � DSSUR[LPDWHO\� ��� O��7KH�ZLGWK�RI � WKLV� VOLP�
model is an estimation based on the assumption that 
each container is attached to two rails. Since the frac-
tions are placed in pairs, and since it is not necessary 
to empty each fraction separately, it might be possible 
to use a single rail in the middle and pull the pair out 
together. It could also be an option to attach the two 
containers to each other in some manner. In these 
cases it might be possible to increase the width of  
WKH�VOLPPHU�FRQWDLQHU�VOLJKWO\��$OO�WKUHH�VL]HV�FDQ�EH�
seen in Figure 41��)RU�PRUH�GHWDLOHG�GUDZLQJV��VHH�Ap-
pendix XI.

$OO�WKUHH�VL]HV�RI �WKH�LQQHU�FRQWDLQHU�DUH�RSHQ�LQ�WKH�
front to allow for easy emptying and to avoid lifting 
DERYH�VKRXOGHU�KHLJKW��VHH�´�������&ROOHFWRUVµ���$V�UH-
quested during the user studies, the inner container 
KDV�D�ÁRRU�WKDW�FDUULHV�WKH�ZHLJKW�RI �WKH�ZDVWH��7KH�
LQQHU�ÁRRU�KDV�D�VPDOO�HGJH�LQ�WKH�ERWWRP�WR�FROOHFW�
ÁXLG�DQG�SUHYHQW�OHDNDJH�

The inner container is hitched to the rails by holes in 
the plastic. This attachment allows for easy fastening 
DQG�GHWDFKPHQW��ZKLFK�PDNHV�LW�SRVVLEOH�IRU�WKH�FRO-
lectors or maintainers to remove the container, rinse 
it, and clean inside. The holes for fastening the con-
tainer are shown in )LJXUH���. 

)LJXUH����� 7KH�KROHV�IRU�IDVWHQLQJ�WKH�FRQWDLQHU�WR�WKH�UDLOV�DOORZ�IRU�
HDV\�GHWDFKPHQW

)LJXUH����� ,I �D�VPDOOHU�FRQWDLQHU�LV�XVHG�IRU�VRPH�RI �WKH�PRGXOHV��LW�LV�SRVVLEOH�WR�VWRUH�EDJV�LQVLGH�WKH�UHF\FOLQJ�VWDWLRQ
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7.2.4. The lid

Similarly to the inner container, the lids are made of  a 
polymer that is vacuum moulded. 

7KHUH�DUH� LQ�WRWDO�VHYHQ�GLIIHUHQW� W\SHV�RI � OLGV� �RQH�
IRU�HDFK�IUDFWLRQ���ZLWK�GLIIHUHQW�FRORXUV�DQG�VKDSHV�
of  the slots. The texts and graphics are printed on a 
sign that is manufactured separately to achieve tactile 
OHWWHUV��7KH�OLGV�DUH����[����PP��ZLWK����PP�UDGLL�LQ�
WKH�FRUQHUV��VHH�Figure 44���

The different fractions are only distinguished by the 
lid. This is highly practical both because it means 
ORZHU�PDQXIDFWXULQJ�FRVWV��VLQFH�WKHUH�LV�QR�QHHG�WR�
PDQXIDFWXUH� GLIIHUHQW� W\SHV� RI � FRQWDLQHUV�� DQG� EH-
cause it adds to the functionality of  the product. It is 
DVVXPHG�WKDW�WKH�OLG�LV�WKH�SDUW�WKDW�ZLOO�IDLO�ÀUVW��GXH�
WR�ZHDU� DQG� VFUDWFKHV�� 7R�PDNH� WKLV� SDUW� HDVLO\� H[-
changeable means that the total lifespan of  the prod-
uct can be extended. 

0DNLQJ�WKH�OLGV�HDVLO\�H[FKDQJHDEOH�DOVR�DGGV�WR�WKH�
ÁH[LELOLW\� RI � WKH� UHF\FOLQJ� VWDWLRQ�� ,W� LV� SRVVLEOH� IRU�
the administrators at the facilities to order, for exam-
SOH�� �� XQLWV� RI � WKH�PRGXOHV�� EXW� DOO� VHYHQ� OLGV�� DQG�
change them as needed. This is especially useful for 
event facilities, where the types and quantities change 
between events.

The lid could be fastened with a grove at the top of  
WKH�OLG�DQG�D�VSUXQJ�VSULQW�DW�WKH�ERWWRP��VHH�Figure 
45���7KHUH�PLJKW�EH�RWKHU�VROXWLRQV�WR�WKH�IDVWHQLQJ�
of  the lid, but the important aspect is that it should 
be easily detachable from the inside, when the door 
LV�XQORFNHG��EXW�YHU\�GLIÀFXOW�WR�GHWDFK�IURP�WKH�RXW-
side, to prevent stealing. 

Figure 44. 7KH�GLPHQVLRQV�RI �WKH�OLG

Figure 45. 7KH�OLGV�DUH�HDVLO\�H[FKDQJHDEOH
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7.2.5. Collection unit for deposit 
cans

There is a separate unit for deposit cans. The reasons 
WR� NHHS� WKH� FROOHFWLRQ� RI � GHSRVLW� FDQV� VHSDUDWH� DUH�
that they are generally quite few and that there are 
often people who want to collect them. Therefore the 
collection unit does not need to be as large as the 
other units, and the deposit cans should be easy to 
reach. On occasions when there are a lot of  deposit 
FDQV��IRU�H[DPSOH�DW�VRPH�VSRUW�HYHQWV���RQH�RI �WKH�
regular containers could be turned into a collection 
XQLW� IRU� WKHVH�� 6RPH� IDFLOLWLHV� ZRXOG� KHQFH� EHQHÀW�
from an additional lid for deposit cans. 

The separate deposit can unit is made up by pipes 
ZKHUH� WKH� XVHUV� SXW� WKHLU� FDQV�� ,W� KROGV� ��� FDQV� ���
SHU�SLSH��RU���ERWWOHV� �RQH�SHU�SLSH���7KH�GHVLJQ� LV�
LQVSLUHG�E\�WKH�GHSRVLW�FDQ�FROOHFWLRQ�E\�1LNHOO�DQG�
6XQGEHUJ���������ZKLFK�IXUWKHU�HPSKDVLVHV�WKH�NLQ-
ship of  the two recycling stations. 

The deposit can unit follows the shape of  the recy-
cling station, which allows it to blend in and appear to 
EHORQJ��UDWKHU�WKHQ�ORRNLQJ�DV�LI �LW�KDV�EHHQ�DWWDFKHG�
DIWHUZDUGV��VHH�Figure 46���)RU�GUDZLQJV��VHH��Appendix 
XI.

Figure 46. &ROOHFWLRQ�XQLW�IRU�GHSRVLW�FDQV
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7.2.6. Inner construction

Because the material is quite thin and the surfaces 
DUH�IDLUO\�ODUJH��WKHUH�PD\�EH�D�ULVN�WKDW�WKH�VLGHV�ZLOO�
EXOJH� �.DUGERUQ�� ������� 7KHUHIRUH� DQ� LQQHU� VWUXF-
ture will be built to stabilize the container. This inner 
structure can also be used for attaching elements such 
as hinges for the door and rails for the inner container 
�VHH�Figure 49��

)ODW� LURQV�EXLOG�XS� WKH� LQQHU� VWUXFWXUH��7KH�GLPHQ-
VLRQV�RI � WKHVH�ÁDW� LURQV� DUH�EDVHG�RQ� WKH� VSDFH� UH-
quired by the hinges rather than what is needed to 
DFKLHYH� VWDELOLW\�� 'HSHQGLQJ� RQ� WKH� KLQJHV� WKDW� DUH�
used, it might therefore be possible to use slimmer 
ÁDW�LURQV��ZKLFK�ZRXOG�OHDYH�PRUH�VSDFH�IRU�WKH�LQQHU�
container. 

There are four holes in the bottom of  the container 
�VHH�)LJXUH������7KHVH�FDQ�EH�XVHG�WR�VFUHZ�WKH�UHF\-
FOLQJ�VWDWLRQ�RQWR�D�FRQFUHWH�VODE��RU�WR�DWWDFK�´IHHWµ�
as are common with dishwashers, for example, to 
compensate for uneven ground. 

$QRWKHU�ZD\�WR�VHFXUH�WKH�UHF\FOLQJ�VWDWLRQ�LV�WR�DW-
tach a suction cup to the bottom of  the outer con-
tainer. This way of  fastening the recycling station can 
EH�XVHG�RQ�DOO�ÁRRUV�WKDW�DUH�VXIÀFLHQWO\�HYHQ��ZLWKRXW�
causing damage. This solution would however further 
emphasise the importance of  an inner structure, be-
FDXVH�WKH�ÁRRU�RI �WKH�RXWHU�FRQWDLQHU�ZRXOG�EXOJH�

In the bottom of  the recycling station there is a de-
WDFKDEOH�ÁRRU��7KLV�LV�VR�WR�SUHYHQW�OHDNDJH��WR�FROOHFW�
liquid and spillage, and to protect the inside of  the 
FRQWDLQHU�IURP�EHLQJ�H[SRVHG�WR�ÁXLGV�GXULQJ�DQ�H[-
WHQGHG�SHULRG�RI �WLPH��VHH�Figure 48���

)LJXUH����� +ROHV�LQ�WKH�ERWWRP�WR�IDVWHQ�DWWDFKPHQWV Figure 48. 'HWDFKDEOH�LQQHU�ÁRRU

Figure 49. +LQJHV�DQG�UDLOV�FRXOG�EH�IDVWHQHG�WR�WKH�LQQHU�FRQVWUXFWLRQ�
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7.2.7. Rails, hinges, and lock

Rails

The inner container will be attached to telescopic 
rails. The rails should be dimensioned to carry at 
OHDVW� ��� NJ�� WR� VXSSRUW� WKH� LQQHU� FRQWDLQHU� DQG� WKH�
PD[LPXP� DPRXQW� RI � ZDVWH�� )URP� GLVFXVVLRQ� ZLWK�
VDOHV�SHUVRQQHO�DW�D�FRPSDQ\�FDOOHG�5ROI �7KXUHVVRQ�
7UDGLQJ�$%��ZKLFK� GHDOV� LQ� FRPSRQHQW� WUDGLQJ� IRU�
WKH�NLWFKHQ��EDWK��DQG�IXUQLWXUH�LQGXVWULHV��LW�ZDV�JDWK-
ered that standard telescopic rails can be found that 
FDUU\�XS�WR����NJ��+RZHYHU��WR�RYHU�GLPHQVLRQ�WKHP�
OLNH�WKDW�FRXOG�PHDQ�WKDW�WKH�UDLOV�ZLOO�JLYH�UHVLVWDQFH�
when pulled, since all the construction elements are 
FRDUVHU��6DOHVSHUVRQ�DW�5ROI �7KXUHVVRQ�7UDGLQJ�$%��
�������7KH�SURMHFW�JURXS�WKHUHIRUH�UHFRPPHQGV�WKDW�
WHOHVFRSLF�UDLOV�GLPHQVLRQHG�IRU����RU����NJ�VKRXOG�
be used. 

Telescopic rails can expand to twice the length of  their 
retracted position. Standard rails come in lengths be-
WZHHQ���������PP��ZLWK����PP�LQWHUYDOV��,W�ZRXOG�EH�
good to choose a rail that is as long as possible com-
pared to the depth of  the container, since this would 
LQVXUH�WKDW�WKH�VSDFH�LV�HIÀFLHQWO\�XWLOL]HG��7KH�RXWHU�
FRQWDLQHU�LV�FRQVWUXFWHG�IRU�D�����PP�WHOHVFRSLF�UDLO��
ZKLFK�UHDFKHV�����PP�ZKHQ�IXOO\�H[WHQGHG��7KH�LQ-
ner container has to be built so that some space is left 
DW�WKH�EDFN��WR�SURYLGH�WKH�SRVVLELOLW\�RI �SXOOLQJ�WKH�
LQQHU�FRQWDLQHU�ZHOO�RXW�RI � WKH�RXWHU�FRQWDLQHU� �VHH�
Figure 50���7KLV�IHDWXUH�LV�LPSRUWDQW��VLQFH�LW�PDNHV�LW�
D�ORW�HDVLHU�IRU�WKH�FROOHFWRUV�WR�FKDQJH�WKH�EDJ��VHH�

´�������&ROOHFWRUVµ��� ,I �QHFHVVDU\� LW�ZRXOG�EH�SRVVLEOH�
to extend the depth of  the outer container without 
diminishing the usability of  the recycling station. This 
is however only advisable if  it should be necessary 
WR�PDNH�URRP�IRU�WKH�UDLOV��7R�H[WHQG�WKH�GHSWK�WRR�
much would erupt the form, and the aesthetic expres-
sion would suffer. 

Hinges

The hinges are put on the inside of  the container, and 
move with an extended arm, as is common, for exam-
SOH��ZLWK� NLWFKHQ� FXSERDUGV��7KHVH� W\SHV�RI � KLQJHV�
PDNH�LW�SRVVLEOH�WR�SXW�WKH�GRRUV�FORVH�WR�HDFK�RWKHU�
and achieve a straight, coherent impression of  the re-
cycling station when put together. The disadvantage 
LV�WKDW�WKH\�WDNH�XS�VSDFH�LQVLGH�RI �WKH�PRGXOHV��

Lock

$V� UHTXHVWHG�E\� VRPH� IDFLOLW\� DGPLQLVWUDWRUV�GXULQJ�
WKH�XVHU�VWXG\��LW�LV�SRVVLEOH�WR�SXW�D�ORFN�RQ�WKH�UHF\-
cling station. There was no extra studies performed 
WR�GHWHUPLQH�ZKDW�W\SH�RI �ORFN��EXW�WKH�SURMHFW�JURXS�
UHFNRQ�WKDW�D�VWDQGDUG�W\SH�ZRXOG�VXIÀFH��$�FRPPRQ�
PRGHO�LV�XVHG�WR�LOOXVWUDWH��VHH�Figure 51���$�VWDQGDUG�
KH[DJRQDO�NH\�LV�XVHG�WR�RSHQ�WKLV�ORFN�

2QH�QRWLRQ�WKDW�ZDV�H[SUHVVHG�ZDV�WKDW�XVLQJ�D�ORFN�
with two bars, closing at the top and at the bottom of  
the door at the same time, would be preferable to a 
ORFN�ZLWK�MXVW�RQH�EDU��7KLV�ZRXOG�SUHYHQW�EUHDNLQJ�
the door open by bending it. 

Figure 50. :KHQ�WKH�LQQHU�FRQWDLQHU�FDQ�EH�SXOOHG�ZHOO�RXW�RI �WKH�
outer container

Figure 51. 6WDQGDUG�ORFNV�FDQ�EH�XVHG
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7.3.  COMMUNICATING 
FEATURES AND 
AESTHETIC EXPRESSION
The following sections present the communicating 
IHDWXUHV� �WH[W�� JUDSKLFV�� DQG� VORWV�� DQG� WKH� DHVWKHWLF�
expression.

7.3.1. Text and graphics

On the lids there is a transparent sign that contains 
design features distinguishing the respective waste 
fractions. )LJXUH��� shows an example of  these signs. 
7KH�VLJQ�LV�KHUH�SUHVHQWHG�ZLWK�D�EDFNJURXQG�FRORXU�
WR�YLVXDOLVH�ZKDW�LW�ZLOO�ORRN�OLNH�RQ�WKH�UHF\FOLQJ�VWD-
tion. However, the sign itself  should be made trans-
parent and the colour is that of  the lid, behind the 
sign. The text and graphics are printed in white. 

The different waste fractions have been written in 
6ZHGLVK� DV�ZHOO� DV� LQ�(QJOLVK�� WR� DFFRPPRGDWH� LQ-
ternational visitors. The Swedish text for the seven 
signs says: papper, plast, metal, glas, tidningar, bränn-
EDUW�DQG�PDWDYIDOO��ZLWK� WKH�(QJOLVK� WUDQVODWLRQ��SD-
per, plastic, metal, glass, printed material, combustible 
ZDVWH��DQG�IRRG�ZDVWH��$OO�IRQWV�DUH�XSSHUFDVH�$ULDO�
for clarity and consistency with all signs in the mu-
nicipality of  Gothenburg, and the text is white with 
light grey nuance. 

The Swedish words are written with tactile letters and 
the information is additionally written in transparent 
EUDLOOH�� SULQWHG�XQGHU� WKH�(QJOLVK� WUDQVODWLRQ�� WR� LQ-

clude users with visual impairments. The tactile let-
WHUV�KDYH�D�PLQLPXP�VL]H�RI ����PP�DQG�D�PD[LPXP�
VL]H�RI ����PP�DQG�D���PP�VKDUS�UHOLHI��7KH�(QJOLVK�
letters are not tactile and smaller than the Swedish let-
ters, to prevent confusion.

To the left side of  the text, there are graphics of  the 
waste fractions to include users with cognitive impair-
ments and to further clarify the distinction between 
the waste fractions. The graphics are consistent with 
WKRVH�RI �)7,$%·V�IRU�SDSHU��SODVWLF��PHWDO��JODVV��DQG�
SULQWHG� PDWHULDO�� )RU� FRPEXVWLEOH� ZDVWH� DQG� IRRG�
waste the graphics conform to a national standard 
�VHH�)LJXUH������

7.3.2. Slots

The slots on the lids have different geometrical shapes 
of  the slots emphasise the differences between the 
waste fractions. 

Below follow the shape and size of  each slot:

3DSHU��UHFWDQJOH�����[����PP��

3ODVWLF��HOOLSVH�����[����PP��

0HWDO��KH[DJRQ�����[����PP��

*ODVV��FLUFOH�����[����PP��

3ULQWHG�PDWHULDO��WLOWHG�WKLQ�UHFWDQJOH�����[���PP

&RPEXVWLEOH�ZDVWH��VTXDUH�����[����PP��

)RRG�ZDVWH��KDOI�FLUFOH�����[����PP�

See drawings in Appendix XI. 

)LJXUH����� 7KH�VLJQ�RQ�WKH�OLG�FRQWDLQV�GHVLJQ�IHDWXUHV�WKDW�VXSSRUW�WKH�XVDJH

)LJXUH����� 7KH�VWDQGDUG�JUDSKLFV�IRU�SULQWHG�PDWHULDO��SODVWLF��PHWDO��JODVV��SDSHU��FRPEXVWLEOH�ZDVWH�DQG�IRRG�ZDVWH
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7.3.3. Colour

7KH� FRORXU� RI � WKH� OLGV� DUH� FRQVLVWHQW� ZLWK� )7,$%�
and national standards for different fractions to em-
phasise the differences between the waste fractions. 
However, small adjustment were made to match the 
colour and material of  the outer container. The col-
RXUV�KDYH�WKH�IROORZLQJ�1&6�V\VWHP�FRGHV�

3DSHU��1&6�6������%��*

3ODVWLF��1&6�6������<��5

0HWDO��1&6�6������1

*ODVV��1&6�6������*��<

3ULQWHG�PDWHULDO��1&6�6������%��*

&RPEXVWLEOH�ZDVWH��1&6�6������1

)RRG�ZDVWH��1&6�6������*��<

7KH�FRORXU�RI �WKH�RXWHU�FRQWDLQHU�KDV�WKH�5$/�FRGH�

5$/������´:KLWH�DOXPLQLXPµ��IRU�WKH�VWDQGDUG�FRQ-
tainer with the different coloured lids.

These colours were chosen because the recycling sta-
tion should be discrete and blend into the environ-
PHQW��EXW�VWLOO�EH�QRWLFHDEOH�ZKHQ�QHHGHG��$OO�WKHVH�
different colours of  the lids and the steel gray of  the 
outer container could, however, be too much for the 
PRVW� VHQVLWLYH� LQGRRU� HQYLURQPHQWV�� $Q� DOWHUQDWLYH�
colouring is therefore suggested which can be used at 
facilities such as concert halls or the opera. This “clas-
VLFµ�FRORXULQJ�KDV�WKH�IROORZLQJ�FRPELQDWLRQ�

5$/������ ´3HDUO�PRXVVH� JUH\µ�� IRU� WKH�RXWHU� FRQ-
WDLQHU�ZLWK�WKH�FRQVLVWHQW�EODFN�FRORXUHG�OLGV�

The classic versions is shown in Figure 54.

7.3.4. Aesthetics

7KH�IRUP�HYDOXDWLRQ�VKRZHG�WKDW�FRQFHSW���H[SUHVVHG�
´IULHQGO\µ��´VLPSOHµ��DQG�´PRWLYDWLQJµ�WR�WKH�KLJKHVW�
degree, and was generally considered to be the most 
DSSHDOLQJ�FRQFHSW� �VHH�´�������)RUP� HYDOXDWLRQµ���7KH�
two features that contributed most to this were the 
rounded corners of  the lids and that the lids were in 
level with the top surface. These two features were 
WKHUHIRUH�FKRVHQ�IRU�WKH�ÀQDO�FRQFHSW��

The perforation has the shape of  a rectangle with 
WKH�GLPHQVLRQV���[���PP��7KH�SURSRUWLRQV�DUH�WKH�
same as the previous waste containers in Gothenburg 
&LW\��LQ�RUGHU�WR�FUHDWH�LGHQWLÀFDWLRQ��7KH�SHUIRUDWLRQ�
is laser cut, with a steel sheet in the same colour on 
WKH�EDFN�IRU�D�VLPSOH�DQG�GLVFUHHW�H[SUHVVLRQ��2Q�WKH�
side of  the container, the perforation has a pattern 
with a graceful expression with two functions: the 
graceful expression highlights the module and gives 
it a stronger identity, and the perforation on the side 
UHGXFHV�WKH�ULVN�RI �JUDIÀWL��VHH�Figure 54����

The colours of  the outer containers have a metallic 
element which gives it a strong material identity. The 
connotation of  the steel material is strongly related to 
reliability and stableness.

7KH� H[SUHVVLRQV� ´PRWLYDWLQJµ�� ´IULHQGO\µ�� ´VLPSOHµ��
´LGHQWLÀDEOHµ�� DQG�´VWDEOHµ� DUH��ZLWK� WKHVH� DHVWKHWLF�
features, accomplished.

Figure 54. &RORXULQJ�IRU�VHQVLWLYH�LQGRRU�HQYLURQPHQWV
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7.4.  USER PERSPECTIVE
The users were throughout the project divided into 
WZR�PDLQ�JURXSV��VRUWHUV�DQG�FROOHFWRUV��VHH�´�����7KH�
XVHUVµ���7KH� XVHU� H[SHULHQFH� IRU� WKHVH� JURXSV� LV� GH-
scribed in the sections below. 

7.4.1. Sorters

The sorters’ interaction with the recycling station was 
GLYLGHG�LQWR�WKUHH�VWHSV�²�,GHQWLI\��'HWHFW��$VVRUW�²�
that in abbreviated form constitute the product name 
�,'$���7KHVH�WKUHH�VWHSV��ZKLFK�VXPPDUL]H�WKH�XVHU�
experience, are described below.

Identify 

The sorter has some type of  litter that he or she wants 
to dispose of. This person scans the surroundings and 
LGHQWLÀHV�WKH�UHF\FOLQJ�VWDWLRQ��7KH�FODVVLF�GHVLJQ�DQG�
VWURQJ�SURGXFW�LGHQWLW\�RI �,'$�KHOSV�WR�DFKLHYH�WKLV��

Detect

When reaching the recycling station the sorter discov-
ers that there are different fractions. The sorter needs 
to detect the fraction corresponding to the litter. The 
detection is supported by the different colours of  the 
lids, the shapes of  the slots, the text differentiating 
the fractions, and the symbol complementing the text. 

Assort

When the correct fraction is detected, the sorter as-
sorts the litter. Hopefully the sorter leaves with a 
sense of  satisfaction from contributing to a cleaner, 
more environmentally friendly Gothenburg. 

7.4.2. Collectors

The process of  emptying the waste station is present-
ed in the picture series of  Figure 55. 

The inner container is pulled out, the bag is lifted, 
then pulled down and drawn through the opening 
in the front of  the container. The bag is then pulled 
GRZQ�RQ�WR�WKH�ÁRRU�DQG�WLHG�WRJHWKHU��:KHQ�UHÀOOLQJ�
the container with a new bag, the process is simply 
done in reverse. This way of  emptying the recycling 
station ensures that the collector does not have to lift 
above elbow height, which according to the theory 
�´�������$QWKURSRPHWULF�PHDVXUHPHQWVµ��LV�HUJRQRPLFDOO\�
preferable. 

Figure 55. (PSW\LQJ�WKH�UHF\FOLQJ�VWDWLRQ
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7.5.  ENVIRONMENT AND 
PLACEMENT
Since the recycling station is based on modules, it al-
lows for many possibilities in terms of  placement. 
The different sizes of  modules could be combined 
to achieve a tailored model that is perfectly suited for 
HDFK�VSHFLÀF�IDFLOLW\��

7KH�PRGXOHV� FRXOG� EH� SODFHG� EDFN� WR� EDFN�� LQ� WKH�
PLGGOH�RI �WKH�URRP��RU��ZKLFK�LV�SUREDEO\�PRUH�FRP-
PRQ�� DJDLQVW� D� ZDOO�� 7KH\� FRXOG� RI � FRXUVH� DOVR� EH�
placed by themselves in the middle of  a room. This 
would however require that the perforation cover the 
EDFN�VLGH�RI �WKH�UHF\FOLQJ�VWDWLRQ�DV�ZHOO��WR�GLVFRXU-
DJH�JUDIÀWL��

There are various options when it comes to placing 
the recycling station, but some recommendations 
should be followed. 

The recycling station should not be placed on any 
type of  bedplate or step that would increase the 
height, since this would mean that some of  the users 
would not be able to reach. 

7KH�OLJKWLQJ�VKRXOG�EH�VXIÀFLHQW��EXW�QRW�WRR�VWURQJ�
so as to be blinding.

7KHUH�VKRXOG�EH�VXIÀFLHQW�VSDFH� LQ�IURQW�RI �WKH�UH-
cycling station so that wheelchair-bound people can 
come close enough to reach. 

6LQFH�WKH�UHF\FOLQJ�VWDWLRQ�LV�VR�YHUVDWLOH��LW�ZLOO�ÀW�ZHOO�
into the public indoor environments in Gothenburg. 
Figure 56 VKRZV�DQ�H[DPSOH�RI �KRZ�LW�ZRXOG�ORRN�LI �
placed at the event arena Scandinavium.

7.6.  RECOMMENDATIONS 
AND FURTHER 
DEVELOPMENT

Build a prototype

It was not possible within the time frame of  this study 
to develop a prototype. To do this would answer a 
lot of  questions, and potential areas of  improvement 
would be discovered. 

Place the prototype in a public indoor 
environment

By placing the prototype in a public indoor environ-
ment the usability aspect could be evaluated in realis-
tic conditions. 

Develop a cover for the slots

Some of  the facility administrators requested that 
there should be an option of  adding a cover to the 
slots. The sorters, however, are in general sceptical 
towards this suggestion, since it would mean that 
they would have to touch the recycling station, and 
WKLV�LV�VRPHWKLQJ�WKH\�SUHIHU�QRW�WR�GR��%MXUVWHQ�DQG�
0nUWHQVVRQ���������7KH�UHTXHVW�IRU�D�FRYHU�ZDV�WKHUH-
fore given low priority. 

$Q�DGYDQWDJH�RI �KDYLQJ�D�OLG�FRXOG�EH�WKDW�LW�ZRUNV�
DV�DQ�´REVWDFOHµ� WKDW� IRUFHV� WKH� VRUWHUV� WR�SDXVH� VR�
WKDW�IHZHU�HUURUV�DUH�PDGH��$�OLG�FRXOG�DOVR�SUHYHQW�
RGRXUV��VHH�5HTXLUHPHQW������LQ�FKDSWHU´�������6SHFL-
ÀFDWLRQ� RI � UHTXLUHPHQWVµ��� 7KH� GLVDGYDQWDJHV� RI � D� OLG�
are that the sorters would have to touch the recycling 
station, that it would not be possible to dispose of  
waste with one hand, and that it would complicate or 
obstruct the usage for the visually impaired. 

+L]LSVW�ZLWHYH[L�\UP[�MVY�JVSSLJ[PUN�Å\PKZ�

$QRWKHU�UHTXHVW�ZDV�D�VHSDUDWH�XQLW�IRU�FROOHFWLQJ�ÁX-
ids such as soda or coffee that need to be poured out. 
7KLV�ZRXOG�UHTXLUH�VRPH�NLQG�RI �WDQN�WKDW�FRXOG�EH�
emptied in the drain. 

Develop bags that do not have to be 
emptied

One problem with the current solution is that it re-
quires bags to collect the waste. If  plastic bags are 
used, many of  the fractions will need to be emptied in 
the garbage room. This means an extra operation in 
WKH�ZRUN�SURFHVV��7KLV�RSHUDWLRQ�FRXOG�DOVR�EH�KDUP-
ful since it often requires lifting bags full of  waste 
above the head. 

$�VROXWLRQ�ZRXOG�EH�WR�XVH�EDJV�WKDW�FDQ�EH�UHF\FOHG�
WRJHWKHU�ZLWK�WKH�RWKHU�PDWHULDO�LQ�WKDW�IUDFWLRQ��3D-
per or corn bags could be used for the food waste, 
paper for paper, plastic for plastic, etc. 

,W�ZRXOG� VLPSOLI\� WKH�ZRUN� IRU� WKH�FROOHFWRUV� LI � WKH�
EDJV�ZHUH�HLWKHU�WUDQVSDUHQW�RU�PDUNHG�LQ�VRPH�IDVK-
LRQ��VR�WKDW�WKH\�GLG�QRW�KDYH�WR�UHPHPEHU�RU�FKHFN�
what bag contains what waste when they came to the 
garbage room. One solution would be to develop 
VSHFLÀF� EDJV� IRU� VSHFLÀF� IUDFWLRQV�� DQG� GLVWLQJXLVK�
them by using, for example, colour and symbols. 
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Figure 56. ,'$�SODFHG�LQ�D�SXEOLF�LQGRRU�HQYLURQPHQW

7





8. VALIDATION
In this chapter, the evaluation of  the product’s validity is described. The validation 
ZDV�SHUIRUPHG�E\�PHDQV�RI �WKH�(FR�VWUDWHJ\�ZKHHO�DQG�E\�FRPSDULQJ�WKH�UHVXOW�ZLWK�
WKH�GHPDQGV�IURP�WKH�VSHFLÀFDWLRQ�RI �UHTXLUHPHQWV�
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8.1.  ECO STRATEGY 
WHEEL
7KH�(FR�6WUDWHJ\�:KHHO�LV�D�WRRO�WKDW�FDQ�EH�XVHG�WR�
stimulate new ideas of  how a product could become 
PRUH� HQYLURQPHQWDOO\� EHQLJQ� �69,'�� ������� 7KH�
wheel is used to brainstorm around eight different 
DUHDV��VHH�)LJXUH�����

�� Optimise the function
�� 5HGXFH�WKH�HQYLURQPHQWDO�LPSDFW�GXULQJ�XVH
�� 5HGXFH�WKH�DPRXQW�RI �PDWHULDOV
�� Choose the right materials
�� Optimise durability
�� Optimise production
�� Optimise waste management
�� Optimise distribution
7KH�(FR�6WUDWHJ\�:KHHO�ZDV�XVHG�LQ�WKLV�SURMHFW�DV�
a tool for validation in order to examine if  the prod-
uct was achieving sustainability goals. The product’s 
PDLQ�IXQFWLRQ�²�WR�HQDEOH�VRUWLQJ�ZDVWH�LQ�SXEOLF�LQ-
GRRU� DUHDV�²� LV� LQ� LWVHOI � FRQWULEXWLQJ� WR� D�PRUH� HQ-
vironmentally friendly waste management system in 
WKH�FLW\��+RZHYHU��WKH�SURGXFW�FDQQRW�EH�FODVVLÀHG�DV�
sustainable if  the whole life cycle has not been evalu-
ated through this perspective.

The product’s performance was evaluated through 
questions that highlighted critical issues within the 
eight different areas.

Optimising the function

&RXOG� WKH�SURGXFW� IXQFWLRQ�EH�RSWLPLVHG� VR� WKDW� WKH� HQYLURQ-
PHQWDO�LPSDFW�ZRXOG�EH�PLQLPL]HG"

The function itself  is to reduce the environmental im-
pact of  waste. To enhance the product function would 
primarily require changes of  the waste management 
system surrounding the product. However, once the 
product has been tested in a real environment, one 
can see whether there are things to improve with the 
SURGXFW�LWVHOI��)RU�LQVWDQFH��VRPH�IUDFWLRQV�PD\�QHHG�
WR�EH�PRUH�GLIÀFXOW�WR�DFFHVV��LQ�RUGHU�WR�REWDLQ�OHVV�
mixed waste.

Reduce the environmental impact during 
use

The product requires no power, so the environmental 
impact during usage is low. Things that are consumed 
during the usage are detergents and plastic bags.

,V�LW�SRVVLEOH�WR�UHGXFH�WKH�XVH�RI �GHWHUJHQWV"

The perforation contributes to reducing the use of  
GHWHUJHQWV�� DV� LW� LPSHGHV� JUDIÀWL�� ,I � WKH� SURGXFW� LV�

ORRNLQJ�GXOO�IURP�GLUW��LW�FRXOG�OHDG�WR�GHFUHDVHG�XV-
age. However, the sheet steel withstands dirt well, 
because of  material properties and choice of  colour, 
and should not need to be cleaned very often. The 
WDFWLOH�OHWWHUV�RQ�WKH�SODVWLF�OLGV�PLJKW�PDNH�WKH�FOHDQ-
LQJ�PRUH�GLIÀFXOW��EXW�WKH�DFFHVVLELOLW\�RI �WKH�SURGXFW�
�ZKLFK�LQFUHDVHV�ZLWK�WKH�WDFWLOH�OHWWHUV��LV�SULRULWLVHG��

The tray in the bottom of  the container can be lifted 
out, debris can be removed, and the tray can easily 
be rinsed off. This might also decrease the need for 
cleaning detergents. 

,V�LW�SRVVLEOH�WR�UHGXFH�WKH�XVH�RI �FRQVXPDEOHV"

(YHQ�WKRXJK�WKH�HQHUJ\�FRQVXPSWLRQ�GXULQJ�XVH� LV�
zero, there is one consumable in the form of  plastic 
EDJV��3ODVWLF�EDJV�FRQWDPLQDWH�RWKHU�ZDVWH�IUDFWLRQV�
such as paper, metal, and glass in that it is a different 
material. The waste must therefore be poured out of  
the bags, and the bags are then thrown away. This 
could be prevented by using bags of  the same mate-
rial as the content of  the respective fraction.

$QRWKHU�ZD\�WR�UHGXFH�WKH�DPRXQW�RI �EDJV�XVHG�DQG�
to decrease the contamination of  the waste fractions 
LV�WR�XVH�À[HG�FRQWDLQHUV��

Reduce the amount of material

&RXOG�WKH�PDWHULDO�YROXPH�EH�UHGXFHG�IXUWKHU"

7KH�VL]H�RI �WKH�SURGXFW�LV�GLIÀFXOW�WR�FKDQJH�VLQFH�WKH�
dimensions are governed by how the product is used 
�LW�VKRXOG�EH�DFFHVVLEOH�WR�DOO�XVHUV��ÀW�LQWR�WKH�IDFLOL-
WLHV��DQG�KROG�DV�PXFK�ZDVWH�DV�SRVVLEOH���

However, thinner material could be tried out, with 
WKH� ULVN� RI � FDXVLQJ� WKH� SURGXFW� WR� EHFRPH� GHQWHG��
If  embossing is used instead of  perforation it would 
be possible to reduce the amount of  material. This 
ZRXOG�DOVR�PDNH�WKH�VXUIDFHV�VWLIIHU�DQG�OHVV�OLNHO\�WR�
bend. 

<RX� FRXOG� OHDYH� RXW� WKH� WUD\� LQ� WKH� ERWWRP� RI � WKH�
product, which would also reduce the amount of  ma-
terial somewhat.

Choose the right material

,Q�ZKDW�ZD\�GR�WKH�FKRVHQ�PDWHULDOV�EXUGHQ�WKH�HQYLURQPHQW"�

Sheet steel pollutes the environment when it is manu-
factured, mined and processed, and when disposed 
of. However, it is to a very high degree possible to 
XVH�UHF\FOHG�PDWHULDO��-RLQWV�DQG�PRXQWLQJV�PD\�XVH-
fully be made by soldering, where no new material is 
added.

The plastic also affects the environment during pro-
duction and waste management, but it too could be 
made from recycled material. The sign with the text 
information includes glued parts and needs to be 
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glued onto the lid. If  injection moulding were to be 
used instead of  vacuum moulding, it would be pos-
sible to have much more detail in the design of  the 
lid. It would then be possible to add a strip in the 
plastic, under which the sign could be attached.  Then 
QR�JOXH�ZRXOG�EH�QHHGHG�WR�NHHS�LW�À[HG���7KH�SODVWLF�
could be coloured instead of  painted, which would 
mean that no extra material would be added and that 
the lifespan of  the plastic parts would be prolonged.

Optimise durability

&RXOG�\RX�UHSODFH� FRPSRQHQWV� LQVWHDG�RI � UHSODFLQJ� WKH�ZKROH�
SURGXFW"�:KDW�SDUW�RI �WKH�SURGXFW�ZLOO�EUHDN�ÀUVW"�&RXOG�WKLV�
SDUW�EH�UHSODFHG�UHSDLUHG"

Most of  the parts can easily be detached from the 
recycling station. Hinges and rails can be replaced if  
WKH\�EUHDN�� ,W� LV� OLNHO\� WKDW� WKH� OLG�RU� WKH� LQQHU�FRQ-
WDLQHU��ERWK�RI �ZKLFK�DUH�PDGH�RI �SODVWLF��ZLOO�EUHDN�
ÀUVW��+RZHYHU��WKHVH�DUH�YHU\�HDV\�WR�UHSODFH��DQG�WKLV�
increases the lifespan of  the entire product.

By increasing the zinc layer on the sheet metal, the 
R[LGDWLRQ�RI �WKH�PDWHULDO�FRXOG�EH�FRXQWHUDFWHG��(O-

evating the product by using feet prevents moisture 
to creep into the bottom. Colouring the plastic in-
VWHDG�RI �SDLQWLQJ� LW�ZRXOG�PDNH� LW�PRUH�UHVLOLHQW� WR�
scratches which would mean that the lids do not have 
to be replaced as often.

Optimise production

+RZ�PXFK�HQHUJ\�LV�XVHG�LQ�WKH�PDQXIDFWXULQJ�RI �WKH�SURGXFW"�
:KHUH�GRHV�LW�FRPH�IURP"

,W�LV�YHU\�GLIÀFXOW�WR�DQDO\VH�WKH�FXUUHQW�HQHUJ\�VLWXD-
tion since it is not decided who will manufacture the 
product. However, this is an area where the munici-
pality of  Gothenburg may consider imposing energy 
requirements on the production.

$UH� ZDVWH� PDWHULDOV� JHQHUDWHG� GXULQJ� WKH� SURGXFWLRQ� RI � WKH�
SURGXFW"

<HV�� IRU� H[DPSOH�ZKHQ� WKH� VWHHO� LV� FXW� WR�PDNH� WKH�
SHUIRUDWLRQ��$OVR� WKH� SODVWLF� SDUWV� RIWHQ� QHHG� WULP-
ming when manufactured. However, in both cases the 
waste material is being recycled.

)LJXUH����� (FR�6WUDWHJ\�:KHHO
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Optimise waste management

&DQ�WKH�SURGXFW�EH�UHXVHG"

The function of  the product could be altered by 
changing lids, which would allow the product to be 
reused. There could also be completely different lids 
IRU� RWKHU� SXUSRVHV�� &ORWKHV� FROOHFWLRQ"� 'LVSRVDEOH�
cans? The imagination sets the limit for what you 
could do.

<RX�PLJKW�DOVR�EH�DEOH�WR�SLFN�RXW�SDUWV�RI �WKH�SURG-
uct and use them in other contexts. The inner con-
tainer could be used as it is, as a litter bin.

&DQ�WKH�SURGXFW�EH�UHF\FOHG"

Both the steel and the plastic components can be re-
cycled.

&DQ�WKH�SURGXFW�EH�VHSDUDWHG�LQWR�SXUH�PDWHULDOV"

<HV��DOO�FRPSRQHQWV�FDQ�EH�VHSDUDWHG�LQWR�SXUH�PD-
terials. By deliberately joining and attaching the com-
ponents to each other by means of  design solutions 
such as snapping functions etc. the amount of  het-
erogeneous materials could be reduced.

Optimise distribution

:KDW� WUDQVSRUW�ZLOO� EH� UHTXLUHG� IURP�SULPDU\�SHWLWLRQHUV� WR�
XVHUV"

The municipality of  Gothenburg could, when procur-
ing the product, impose demands on transportation 
from suppliers of  materials and from manufacturers.

0DQXIDFWXULQJ� WKH� SURGXFW� LQ� WKH�*RWKHQEXUJ� 5H-
gion decreases transport, because it will be used in 
the same geographical location.

8.2.  FULFILMENT OF REQUIREMENTS
%HORZ�IROORZV�WKH�OLVW�RI �UHTXLUHPHQWV�DORQJ�ZLWK�VWDWHPHQWV�RQ�WKH�GHJUHH�WR�ZKLFK�WKHVH�DUH�IXOÀOOHG�E\�WKH�
product. $SSHQGL[�9, contains a more extensive table containing the demands and wishes that were gathered 
during the projects from users and authorities.  However, the evaluation below contains only demands because 
WKHVH�DUH�WKH�RQO\�RQHV�WKDW�DUH�QHFHVVDU\�WR�IXOÀO�WKH�IXQFWLRQDOLW\�RI �WKH�SURGXFW��

CRITERIA FULFILMENT OF REQUIREMENTS

1 PERFORMANCE

��� Volume of  the inner 
container

7KLV�UHTXLUHPHQW�KDV�VSHFLÀF�PHDVXUHPHQWV�DQG�LW�LV�WKHUHIRUH�HDVLO\�YHUL-
ÀHG�

��� 'LPHQVLRQV�RI �RXWHU�
container

This requirement is based on a compromise between the pursuit of  maxi-
PL]LQJ�WKH�LQQHU�YROXPH�DQG�PLQLPL]LQJ�WKH�RXWHU�YROXPH��$V�ZLWK�WKH�
SUHYLRXV�UHTXLUHPHQW�LW�LV�GHÀQHG�E\�VSHFLÀF�PHDVXUHV�DQG�KHQFH�HDVLO\�
YHULÀHG�

��� Carrying capacity of  
construction

The most sensitive part of  the construction with regard to carrying capac-
LW\�ZDV�GHHPHG�WR�EH�WKH�UDLOV��$V�ORQJ�DV�WKHVH�DUH�GLPHQVLRQHG�DV�UHFRP-
PHQGHG��WKLV�UHTXLUHPHQW�VKRXOG�EH�IXOÀOOHG�

2 MANUFACTURING

��� Minimise manufacturing 
cost

7KHUH�LV�QR�VSHFLÀF�WDUJHW�YDOXH�IRU�WKH�PDQXIDFWXULQJ�FRVW��ZKLFK�PHDQV�
that it is not possible to verify whether the requirement is achieved. How-
HYHU��WKH�UHTXLUHPHQW�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ�WKURXJKRXW�WKH�
product development process and it is up to the project initiator to judge 
whether it is good enough.

3 PLACEMENT

��� 3UHYHQW�WKHIW The recycling station provides fastening possibilities, which means that 
those who want to entrench it can do so. 

��� $OORZ�YDULDWLRQ�RI �SODFH-
ment

The recycling station is designed so that it can be placed against a wall, 
LQ�WKH�PLGGOH�RI �D�URRP��RU�EDFN�WR�EDFN��7KLV�UHTXLUHPHQW�LV�WKHUHIRUH�
IXOÀOOHG��
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��� $OORZ�YDULDWLRQ�RI �IUDF-
tions

This requirement refers to the different needs concerning both the number 
DQG�W\SH�RI �IUDFWLRQV�DW�WKH�GLIIHUHQW�IDFLOLWLHV��,W�LV�IXOÀOOHG�WKURXJK�WKH�DS-
plication of  a module system which provides a high level of  adaptability. 

��� $OORZ�YDULDWLRQ�RI �
volume

7R�IXOÀO�WKLV�UHTXLUHPHQW��GLIIHUHQW�VL]HV�VKRXOG�EH�SURYLGHG��ERWK�IRU�WKH�
recycling station and for the inner container.

4 USAGE

Sorters
��� $OORZ�VRUWLQJ�RI �SDFNDJ-

ing material
7KLV�LV�SDUW�RI �WKH�PDLQ�IXQFWLRQ�RI �WKH�UHF\FOLQJ�VWDWLRQ��DQG�LW�LV�IXOÀOOHG�
by providing different containers for different types of  waste. 

��� $OORZ�VRUWLQJ�RI �IRRG�
waste

7KH�IUDFWLRQV�LQFOXGH�IRRG�ZDVWH��KHQFH�WKLV�GHPDQG�LV�IXOÀOOHG��

��� $OORZ�VRUWLQJ�RI �FRP-
bustible waste

7KH�IUDFWLRQV�LQFOXGH�FRPEXVWLEOH�ZDVWH��KHQFH�WKLV�GHPDQG�LV�IXOÀOOHG��,I �
preferred, a unit of  the recycling station could be used by itself, as a litter 
bin. 

��� Communicate difference 
between fractions

The fractions are distinguished by colour, graphic, the shape of  the slots, 
DQG�E\�LQIRUPDWLRQ�ZULWWHQ�LQ�6ZHGLVK��(QJOLVK��DQG�EUDLOOH��

��� $FKLHYH�ODQJXDJH�LQGH-
pendence 

The written information is supported by graphical information, which is 
language independent.

��� 3UHYHQW�VRUWLQJ�HUURUV Sorting errors are prevented by clear and concise information. There are 
however no particular obstacles in place to prevent the user from sorting 
errors. One way to reinforce this demand could be to develop a cover for 
the slots. 

��� $OORZ�DFFHVV�RI �VORWV The height of  the slots is adapted so that all sorters, including wheelchair-
bound and children, have access.

&ROOHFWRUV
��� $OORZ�OLIWLQJ�ZLWKLQ�WKH�

length of  the forearm, 
from the body

The height of  the inner container is adapted to meet this demand. 

���� /LPLW�ZRUN�LQYROYLQJ�
pushing and pulling

7KH�ZRUN�LQYROYLQJ�SXVKLQJ�DQG�SXOOLQJ�LV�OLPLWHG�WR�SXOOLQJ�RXW�WKH�LQQHU�
FRQWDLQHU��GUDJJLQJ�WKH�EDJ�RQWR�WKH�ÁRRU���DQG�SXVKLQJ�WKH�FRQWDLQHU�
inside. The forces are here estimated to be very low and should not cause 
ZRUN�LQMXULHV��

���� )DFLOLWDWH�HPSW\LQJ The three sided design of  the inner container allows for easy emptying. 
���� )DFLOLWDWH�WKH�WUDQVSRUW�

of  waste at the facilities
%DVHG�ZKDW�WKH�IDFLOLWLHV�ORRNHG�OLNH��ZLWK�REVWDFOHV�VXFK�DV�VWDLUV�DQG�
thresholds, the decision was made to use bags inside the recycling station.
7KLV�LV�WKH�PRVW�ÁH[LEOH�VROXWLRQ�ZKLFK�DOORZV�WKH�SHUVRQDO�DW�WKH�IDFLOLWLHV�
to solve transportation issues by themselves. This is however something 
WKDW�FRXOG�EHQHÀW�IURP�DGGLWLRQDO�VWXGLHV��

5 SYSTEM REQUIREMENTS

��� Maximise the purity of  
the waste fractions

The combustible waste fraction has the largest slot, based on the assump-
WLRQ�WKDW�SHRSOH�ZKR�GR�QRW�NQRZ�RU�FDUH�ZKHUH�WKH\�VKRXOG�WKURZ�WKHLU�
waste will throw it in this one. One way to reinforce this demand would be 
WR�GHYHORS�D�FRYHU��$QRWKHU�ZD\�ZRXOG�EH�WR�GHSOR\�DGGLWLRQDO�XQLWV�IRU�
combustible waste, so that only the sorters prone to recycling would use 
the other fractions.

��� Minimise the contamina-
tion of  food waste

)RRG�ZDVWH�LV�WKH�PRVW�VHQVLWLYH�IUDFWLRQ�DQG�LV�WKHUHIRUH�WKH�RQH�WKDW�
ZRXOG�EHQHÀW�WKH�PRVW�IURP�D�FRYHU�RI �VRPH�VRUW��6WXGLHV�FRXOG�EH�PDGH�
of  appropriate locations for the food waste fraction in relation to other 
fractions. 

��� Maximise the degree 
of  sorting within each 
fraction

This demand contradicts the two previous ones somewhat, since it would 
EH�PHW�E\�KDYLQJ�IHZ�DQG�REVFXUHG�XQLWV�IRU�FRPEXVWLEOH�ZDVWH��$V�LW�LV��
WKH�GHPDQG�LV�IXOÀOOHG�WKURXJK�WKH�FOHDU�DQG�FRQFLVH�LQIRUPDWLRQ�H[SODLQ-
ing each fraction.

6 OTHER FEATURES

��� $OORZ�IRU�VHSDUDWH�FRO-
lection of  deposit cans

7KLV�GHPDQG�LV�IXOÀOOHG�E\�WKH�VHSDUDWH�XQLW�GHYHORSHG�IRU�GHSRVLW�FDQV�

��� 3UHYHQW�OHDNDJH 7KH�LQQHU�FRQWDLQHU�KDV�D�ÁRRU�ZLWK�DQ�HGJH�WR�SUHYHQW�OHDNDJH��,Q�D�DGGL-
tion there is a detachable tray in the bottom of  the unit. 
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��� 3UHYHQW�SODFLQJ�RI �LWHPV�
on product

The top surface is tilted, so that no items can be placed there.

��� Off-load the bag when 
emptying

7KH�ÁRRU�RI �WKH�LQQHU�FRQWDLQHU�VXSSRUWV�WKH�EDJ�ZKHQ�WKH�UHF\FOLQJ�VWD-
tion is emptied.

��� (QDEOH�ORFNLQJ 6RPH�W\SH�RI �VWDQGDUG�ORFN�FDQ�EH�DGGHG�WR�WKH�UHF\FOLQJ�VWDWLRQ�

7 INFORMATION

��� Utilise the gestalt laws 7KH�JHVWDOW�ODZV��VHHµ�����,QWHUIDFHVµ��ZHUH�XWLOL]HG�ZKHQ�GHFLGLQJ�RQ�WKH�
design and placement of  the information sign.

��� Communicate purpose The expression of  the recycling station, the different fractions, and slots 
clearly communicate the purpose of  the product. The design follows the 
XVHUV·�PHQWDO�PRGHO�RI �ZKDW�D�UHF\FOLQJ�VWDWLRQ�VKRXOG�ORRN�OLNH��

��� Clarify information 7KH�LQIRUPDWLRQ�LV�HQKDQFHG�E\�EHLQJ�SUHVHQWHG�LQ�VHYHUDO�ZD\V��WKURXJK�
WH[W��JUDSKLFV��VKDSHV��DQG�FRORXUV��

��� 0DNH�WKH�LQIRUPDWLRQ�
accessible

The text is written with tactile letters as well as braille, and the contrast to 
WKH�EDFNJURXQG�LV�VXIÀFLHQW��7KH�LQIRUPDWLRQ�LV�DOVR�SUHVHQWHG�ZLWK�JUDSK-
ics.

9 MAINTENANCE 
��� )DFLOLWDWH�FOHDQLQJ 7KH�LQQHU�FRQWDLQHU�LV�GHWDFKDEOH��7KHUH�LV�DOVR�D�GHWDFKDEOH�ÁRRU�LQVLGH�

the units. The lids can be removed and maybe even put in a dishwasher. 
��� $OORZ�DFFHVV�IRU�PDLQ-

tenance
6LQFH�WKH�LQQHU�FRQWDLQHU�DQG�WKH�ÁRRU�LQ�WKH�ERWWRP�RI �WKH�XQLWV�DUH�GH-
WDFKDEOH��WKHUH�VKRXOG�EH�VXIÀFLHQW�DFFHVV�IRU�PDLQWHQDQFH�

��� 0LQLPLVH�JUDIÀWL�SRVWHUV�
on product

7KH�SHUIRUDWLRQ�PDNH�SHRSOH�OHVV�SURQH�WR�SXW�JUDIÀWL�RQ�WKH�VXUIDFH��

��� Minimise chemical main-
tenance

7KH�GHWDFKDEOH�SODVWLF�SDUWV�PDNH�LW�HDV\�WR�FOHDQ�WKH�UHF\FOLQJ�VWDWLRQ�
without using a lot of  cleaning detergents.  The sheet metal is resistant to 
dirt and may not have to be cleaned very often. 

��� 3UHYHQW�FRQWDPLQDWLRQ 7KH�SHUIRUDWLRQ�FRQWULEXWHV�WR�IXOÀOOLQJ�WKLV�GHPDQG��

10 ENVIRONMENT

���� $OORZ�VHSDUDWLRQ�RI �
product materials

$OO�PDLQ�SDUWV�DUH�HDVLO\�GHWDFKDEOH�IURP�HDFK�RWKHU��

���� $OORZ�UHSODFHPHQW�RI �
worn components

See above.

���� Use environmentally 
friendly materials

7KH�PDWHULDOV�XVHG�IRU�WKLV�SURGXFW�DUH�UHF\FODEOH��$GGLWLRQDO�GHPDQGV�FDQ�
be imposed on the manufacturers by the municipality of  Gothenburg, such 
as using recycled material rather than virgin material. 

���� Minimise material usage The size of  the units is optimised, but the material could be reduced, for 
example, by embossing the sheet metal rather than perforate it. 
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9.1.  FRAMEWORK
7KH�IUDPHZRUN�RI �WKH�VWXG\�ZDV�LQ�PDQ\�UHVSHFWV�WKH�
basis of  the whole project, in the sense that it covered 
WKH�FRPSOH[�FRQWH[W�RI �WKLV�NLQG�RI �SURGXFW�

7KH� V\VWHP� RYHUYLHZ� �VHH� ´������� 6\VWHP� RYHUYLHZµ��
made it easier to understand the relationships be-
tween the different actors and how the locations of  
waste management are connected. However, when 
creating the system overview, it became increasingly 
more important to establish a project limit. It be-
came clear that there were room for improvements 
WKDW�FRXOG�PDNH�WKH�V\VWHP�PRUH�HIIHFWLYH��7KHVH�LP-
provements concerned the collectors and sorters, as 
ZHOO�DV�HQYLURQPHQWDO�DVSHFWV��([DPSOHV�RI �WKLV�DUH�
ZRUN�UHODWHG�LVVXHV�VXFK�DV�NQRZLQJ�ZKDW�WR�H[SHFW�
when handling a waste fraction. 

,W�ZDV�EHQHÀFLDO�IRU�WKH�SURMHFW�WR�VWXG\�WKH�FRQWH[W�
of  the product. It was not possible, however, to go 
further into possible improvements of  the waste 
PDQDJHPHQW� V\VWHP� DV� LW� GLG� QRW� ÀW� LQWR� WKH� WLPH-
frame of  the project. 

9.2.  USER STUDY
The user study focused on two groups: the sorters 
and the collectors. It was assumed that these were 
the two user groups who would have most contact 
with the product. The maintainers have less frequent 
contact with the product and had therefore lower pri-
RULW\��7KH�SURGXFW�ZRXOG�IXUWKHU�QRW�OLNHO\�EH�PDVV�
produced and the manufacturers had therefore also 
secondary priority in the user study. 

7KH� PRVW� GLIÀFXOW� UHVXOW� WR� DQDO\VH� IURP� WKH� XVHU�
study was the different types of  waste generated at the 
UHVSHFWLYH�IDFLOLWLHV��0DQ\�IDFLOLWLHV��FXOWXUDO�IDFLOLWLHV��
VSRUW� FHQWUHV�� DQG� VFKRROV��KDG�ZDVWH� FRPLQJ� IURP�
surrounding businesses such as cafes, restaurants, and 
NLRVNV�RQ� WKH�RXWVLGH��7KH�ZDVWH� VLWXDWLRQ�ZDV�SHU-
haps easier to analyse at the event facilities than the 
other three types of  facilities, because the waste at 
HYHQWV�ZDV�PDLQO\�SURGXFHG�E\�WKH�UHVWDXUDQWV�DQG�NL-
RVNV�LQVLGH�WKH�IDFLOLW\��7KH�IDFLOLWLHV�GLIIHUHG�LQ�RWKHU�
ways as well, such as in the total amount of  waste 
and the amount of  waste within different fractions. 
7KLV�PDGH�LW�GLIÀFXOW�WR�JHQHUDOLVH�DQG�WR�VHOHFW�ZKLFK�
ZDVWH� IUDFWLRQV� VKRXOG�EH� DYDLODEOH��7KH�ÀQDO� UHVXOW�
shows, however, that a modular system, changeable 
OLGV��DQG�GLIIHUHQW�FRORXUV�FRXOG�VROYH�WKLV�GLIÀFXOW\�

The function analysis was helpful in structuring the 
idea generation, since it provided an overview of  all 
the functions required for the product. Ideas on how 
WR�VROYH�WKH�GLIIHUHQW�IXQFWLRQV�FRXOG�WKHQ�EH�ZRUNHG�
RXW� VHSDUDWHO\��ZLWKRXW� WKH� ULVN�RI � VRPH�SDUW� EHLQJ�
forgotten. 

7KH� VSHFLÀFDWLRQ� RI � UHTXLUHPHQWV� ZDV� DGGHG� WR�

throughout the project. It is the main result of  the 
user study and a tool for validating the product. The 
municipality of  Gothenburg could add their own re-
quirements regarding, for example, transportations 
and energy consumption during manufacturing, or 
the amount of  recycled materials used. 

9.3.  CONCEPT 
DEVELOPMENT
'XULQJ� WKH�FRQFHSW�GHYHORSPHQW� WKH�SURMHFW�JURXS�
tried to stay open-minded towards different solutions, 
in order to acquire as many ideas as possible. The re-
sult was four concepts focusing on functionality. The 
concepts were deliberately quite different from each 
other, with different suggestions on how to solve 
the functions, in order to inspire the discussion. The 
evaluation and discussion of  the concepts were very 
rewarding, and based on the input that was given, a 
FOHDU�SDWK�IRU�WKH�IXWXUH�ZRUN�FRXOG�EH�KHZHG�RXW��

9.4.  CONCEPT 
REFINEMENT
7KH�FRQFHSW�UHÀQHPHQW�SKDVH�UHTXLUHG�DOPRVW�KDOI �
of  the project time and constituted the path between 
the four functional concepts from the concept de-
YHORSPHQW�WR�WKH�ÀQDO�FRQFHSW��0DQ\�GLIIHUHQW�WDVNV�
were performed simultaneously during this phase. 
The shapes and colours were established through 
IRUP�JHQHUDWLRQ� DQG� FRQVXOWDWLRQ��$�PDWHULDO� VWXG\�
ZDV�SHUIRUPHG�DQG�WKH�FRQVWUXFWLRQ�ZDV�ÀQDOLVHG��

,W�ZDV�GLIÀFXOW� WR�SHUIRUP�D�PDWHULDO� VWXG\�ZLWKRXW�
any predetermined limitation. To do this properly, 
and to evaluate the possibility of  using less common 
materials, would require a lot more time, and was 
therefore not possible in this project. However, the 
FKRVHQ�PDWHULDOV�IXOÀO�WKH�UHTXLUHPHQW��VLQFH�WKH\�DUH�
recyclable and suitable for indoor usage.

9.5.  FINAL RESULT

9.5.1. About the fractions

In Sweden there is usually no material recycling 
�ZKHUH� DOO� SURGXFWV�PDGH� RI � D� FHUWDLQ�PDWHULDO� DUH�
UHF\FOHG���EXW�UDWKHU�UHF\FOLQJ�RI �SDFNDJLQJ�PDWHULDO�
�ZKHUH�RQO\�SURGXFWV�GHÀQHG�DV�SDFNDJLQJ�DUH�UHF\-
FOHG���,W�PLJKW��WKHUHIRUH��EH�DUJXHG�WKDW�WKH�IUDFWLRQV�
VKRXOG� EH� FDOOHG�� IRU� H[DPSOH�� ´SDSHU� SDFNDJLQJµ�
LQVWHDG�RI �MXVW�´SDSHUµ��2QH�UHDVRQ�WKLV�RSWLRQ�ZDV�
QRW�FKRVHQ�ZDV�WKDW�PRVW�SHRSOH�GR�QRW�NQRZ�ZKDW�
LV�SDFNDJLQJ�PDWHULDO�DQG�ZKDW� LV�QRW��D�SDSHU�PXJ��
IRU�H[DPSOH�� LV�QRW�SDFNDJLQJ�PDWHULDO��� ,W�ZDV�FRQ-
VLGHUHG�D�SULRULW\� WR�HQFRXUDJH�D�QHZ�EHKDYLRXU� �WR�
VRUW�ZDVWH�LQ�SXEOLF�HQYLURQPHQWV��ZLWK�DV�OLWWOH�FRQ-

9



99

fusion as possible, rather then to teach the distinction 
EHWZHHQ�ZKDW�LV�SDFNDJLQJ�PDWHULDO�DQG�ZKDW�LV�QRW��,W�
ZDV�DOVR�D�TXHVWLRQ�RI �DFFHVVLELOLW\��7R�ZULWH�´SDFNDJ-
LQJµ�RQ�DOO�WKH�IUDFWLRQV�ZRXOG�PHDQ�PXFK�PRUH�WH[W�
LQ�VPDOOHU�OHWWHUV��7KLV�ZRXOG�UHVXOW�LQ�GLIÀFXOWLHV�IRU�
the visually impaired. 

The coloured and clear glass fractions are sorted as 
one. This is because recycling in public environments 
is meant to be faster than recycling at home, and since 
there is very little glass waste in the public areas, an 
additional glass fraction was deemed unnecessary. 
The whole glass fraction will, then, be recycled as col-
oured glass. 

9.5.2. Some problems that might 
occur during usage

,I �WKH�LQQHU�FRQWDLQHU�ZHUH�WR�JHW�VWXFN�GXH�WR�WRUTXH�
�EHFDXVH�WKH�FROOHFWRUV�XVH�RQH�KDQG�DW�WKH�FRUQHU�RI �
WKH�FRQWDLQHU�ZKHQ�SXOOLQJ�LW�RXW���LW�FRXOG�EH�VROYHG�
by putting an additional rail at the bottom of  the con-
tainer to absorb forces and steer it. The disadvantages 
of  using an additional rail are that the container can-
not as easily be detached and that it must be smaller, 
WR�PDNH�URRP�IRU�WKH�UDLO��7KH�YROXPH�RI �WKH�LQQHU�
container would hence be decreased. 

If  the bags do not remain around the edge of  the 
container in a satisfactory manner, the problem could 
EH�VROYHG�E\�DGGLQJ�VRPH�W\SH�RI �VSLNHV�WR�WKH�LQQHU�
FRQWDLQHU��$GGLQJ�VSLNHV�ZRXOG�SUREDEO\� UHTXLUH�DQ�
H[WUD�VWDJH�LQ�WKH�PDQXIDFWXULQJ�SURFHVV��$FFRUGLQJ�
WR�H[SHULPHQWV�ZLWK�PRGHOV��KRZHYHU��DGGLQJ�VSLNHV�
ZLOO�QRW�EH�QHFHVVDU\��6LQFH�WKH�ÁRRU�RI �WKH�LQQHU�FRQ-
tainer supports the bag, it is the assessment of  the 
project group that it will stay without slipping down. 

9.5.3. Construction

The depth of  the outer container is derived from the 
pursuit of  a certain expression. However, to maxim-
ise the volume of  the inner container it is important 
WR�XVH�D�����PP�UDLO��,I � LW� LV�QRW�SRVVLEOH�WR�ÀW�WKLV�
length inside the unit, it would be preferable to in-
crease the depth somewhat rather than choosing a 
����PP�UDLO��

9.5.4. Other issues

3ODVWLF� EDJV� FRQVWLWXWH� D� SUREOHP�� HVSHFLDOO\� ZKHQ�
used for other fractions than plastic. It would there-
fore be preferable to use bags in a material corre-
sponding to the respective fraction. 

The information should be placed so that persons in 
wheelchairs could read it. Guidelines for accessibil-
ity states that the lower edge of  an information sign 

VKRXOG�EH�SODFHG�DW�D�PD[LPXP�RI �����P�DERYH�WKH�
JURXQG� DQG� VKRXOG�KDYH� DQ� DQJOH�RI � ���GHJUHHV� WR�
the wall. The information on the recycling station is 
SODFHG�������P�DERYH�WKH�ÁRRU�DW�DQ�DQJOH�RI ����GH-
grees to the wall.  The height of  the recycling station 
is a compromise based on the need of  many different 
types of  users. Since it was assessed that the wheel-
chair-bound would still be able to see and reach, the 
needs of  the collectors were prioritised, so that they 
would not have to bend when emptying the recycling 
station. 

:KHQ�WKH�ÀQDO�FRQFHSW�ZDV�SUHVHQWHG�WR�WKH�PXQLFL-
pality, a suggestion was made to add a symbol on the 
front of  the containers to further distinguish the frac-
WLRQV�DQG�WR�PDNH�WKHP�FOHDUHU�IURP�D�GLVWDQFH��7KLV�
would be a technical possibility, since the perforation 
is cut by laser and the symbols for the different frac-
tions could hence be cut into the sheet steel as well. 
However, this would remove the possibility of  using 
the same unit for different fractions by exchanging 
WKH�OLGV��$OVR��LW�ZRXOG�EH�ÀWWLQJ�LQ�DOO�HQYLURQPHQWV�
VLQFH� WKH� H[SUHVVLRQ�ZRXOG�EH� VLJQLÀFDQWO\� OHVV�GLV-
crete. 

Before the product is ready to use it needs to be test-
ed as a prototype in a public indoor environment. 
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The Master Thesis project “The development of  a recycling station for public indoor 
HQYLURQPHQWV�LQ�*RWKHQEXUJµ�KDV�EHHQ�FDUULHG�RXW�LQ�FRRSHUDWLRQ�ZLWK�WKH�PXQLFLSDO-
LW\�RI �*RWKHQEXUJ�DQG�WKH�RUJDQLVDWLRQ�IRU�FROODERUDWLRQ�´6DIH��EHDXWLIXO�FLW\µ��7KH�
RXWFRPH�RI �WKLV�SURMHFW�LV�WKH�UHF\FOLQJ�VWDWLRQ�,'$�²�,GHQWLI\��'HWHFW��$VVRUW��

,'$�LV�D�UHF\FOLQJ�VWDWLRQ�GHYHORSHG�VSHFLÀFDOO\�IRU� LQGRRU�XVDJH�LQ�SXEOLF�HQYLURQ-
ments. The environments that have been studied are, for example, stadiums, theatres, 
PXVHXPV��SXEOLF�EDWKV��VFKRROV��H[KLELWLRQ�KDOOV��DQG�OLEUDULHV��7KH�GHVLJQ�DQG�ÁH[LELO-
LW\�RI �WKH�UHF\FOLQJ�VWDWLRQ�PDNH�LW�VXLWDEOH�IRU�DOO�RI �WKHVH�HQYLURQPHQWV��

7KH�UHF\FOLQJ�VWDWLRQ�,'$�VLPSOLÀHV�DQG�HQFRXUDJHV�WKH�VRUWLQJ�RI �ZDVWH��WKURXJK�FODU-
ity and consciously selected features. 

The dimensions of  the recycling station are based on physical demands and anthropo-
metric measurements, the amount of  waste and the frequency with which it is emptied, 
as well as the space limitations at the facilities. 

Vandalism is impeded by the perforation covering the recycling station. The appear-
ance and shape of  this perforation also connect the product with the litter bin and the 
UHF\FOLQJ�VWDWLRQ�IURP�WKH�SUHYLRXV�SURMHFWV��VHH�´�������'HVLJQ�IRUPDW�DQDO\VLVµ���

The ergonomic needs of  different types of  users have been considered, so that all 
sorters can reach and see, the collectors do not have to bend or lift above elbow height, 
and the maintainers and manufacturers have access when handling the product. In ad-
GLWLRQ��XVHUV�ZLWK�VSHFLDO�QHHGV�KDYH�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ��,'$�LV�DFFHVVLEOH�
WR�WKH�YLVXDOO\�LPSDLUHG��WKH�ZKHHOFKDLU�ERXQG��DQG�WR�XVHUV�ZLWK�FRJQLWLYH�GLIÀFXOWLHV���

7KURXJKRXW�WKH�SURMHFW��HQYLURQPHQWDO�FRQFHUQV�KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW��)LUVW�
and foremost, the purpose of  the product is to increase the material recycling in Goth-
enburg, which is an environmental concern. In addition to this, the product itself  is 
made of  recyclable materials and has a design conducive to disassembly. 

$�YDOLGDWLRQ� RI � WKH� UHF\FOLQJ� VWDWLRQ� LV� SUHVHQWHG� LQ� ´���9DOLGDWLRQµ. In this chapter 
,'$�LV�HYDOXDWHG�LQ�UHODWLRQ�WR�WKH�GHPDQGV�WKDW�ZHUH�HVWDEOLVKHG�GXULQJ�WKH�SURGXFW��
However, to fully validate the recycling station an additional user study needs to be 
performed. Both sorters and collectors will have to voice their opinions and changes 
may have to be made accordingly. 

'HVLJQ�GRFXPHQWDWLRQ�LV�SURYLGHG�DV�GUDZLQJV��EXW�WKHUH�ZLOO�KDYH�WR�EH�VRPH�DGGL-
tions and changes to these, since all manufacturing issues are not yet resolved. 

It may be concluded that the goal of  this project is met, though further studies will 
KDYH�WR�EH�FRQGXFWHG�WR�ÀQG�RXW�KRZ�WKH�SURGXFW�LV�UHFHLYHG�E\�WKH�SXEOLF��

,W�KDV�EHHQ�IXQ�DQG�UHZDUGLQJ�WR�ZRUN�ZLWK�WKH�PXQLFLSDOLW\�RI �*RWKHQEXUJ��:H��WKH�
project group, are very pleased with the result and we hope and believe that the future 
XVHUV�RI �,'$�ZLOO�ÀQG�WKH�SURGXFW�WR�WKHLU�OLNLQJ��
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APPENDIX I  – OBSERVATIONAL GUIDE, SORTERS

Var?__________________________________________ 
 
När?__________________________________________ 
 

� Antal observerade personer: 
 

� Vilket slags skräp slängs?  
 

o Tidningar    Antal_____________ 
 

o Pantburkar och flaskor   Antal_____________ 
 

o Engångsmuggar    Antal_____________ 
 

o Snus     Antal_____________ 
 

o Tuggummi    Antal_____________ 
 

o Matavfall     Antal_____________ 
 

o Papperslappar (t.ex. kvitton)  Antal_____________ 
 

o Matförpackninar     Antal_____________ 
 

o Övrigt emballage (t.ex. godispapper)  Antal_____________ 
 

o Hygienartiklar     Antal_____________ 
 

o Glasbehållare    Antal_____________ 
 

o Annat: 
 
Vad? __________________________________________ 
 

� Slängs skräp på andra ställen än i sopkärlet? 
 

  Var? 
 

� Finns det möjlighet att sortera skräp? 
 

� Stannar personen upp för att studera skyltarna för att kunna fatta beslut om att slänga i önskad 
fraktion?  

 
� Slänger de rätt? 

  
� Kommentarer kring skräp eller papperkorg 

 
� Miljö – förhållanden i omgivningen? 

 
Stressigt _____________________________________________________ Lugnt 
 
Trångt _____________________________________________________ Luftigt 
 
Mörkt _____________________________________________________ Ljust 
 
Bullrigt _____________________________________________________ Tyst 
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APPENDIX I I  – OBSERVATIONAL GUIDE, COLLECTORS

Var?__________________________________________ 
 
Vem? ________________________________________ 
 
När?__________________________________________ 

Vad för aktivitet/Vad gjordes? 

Tömning av sopsorteringskärl 
� Hur stor volym är det på skräpet som töms? 

 
� Vilket slags skräp är det? 

o Glasförpackningar 
o Matavfall 
o Metallförpackningar 
o Pant 
o Pappersförpackningar/kartong 
o Plastförpackningar 
o Tidningar/trycksaker 
o Annat (Farligt avfall, batterier, keramik etc.) 

 
Vad? __________________________________________ 

� Vad gör de med skräpet? 

Tömning av papperskorgar 
� Hur stor volym är det på skräpet som töms? 

 
� Vilket slags skräp är det? 

o Glasförpackningar 
o Matavfall 
o Metallförpackningar 
o Pant 
o Pappersförpackningar/kartong 
o Plastförpackningar 
o Tidningar/trycksaker 
o Annat (Farligt avfall, batterier, keramik etc.) 

 
Vad? __________________________________________ 

 
� Vad gör de med skräpet? 

Tömning av vagn 
� Var tömmer de vagnen och hur går det till? 

 
� Hur ofta behöver vagnen tömmas? 

 
� Hur ser det ut i soprummet? 

Vad som sades till vem och på vilket sätt  
 

Atmosfär, rytm, och tempo  
� Hur är atmosfären? (arbetsmiljö, ventilation, ljus, ljud, stress, varmt, kallt etc.) 

 
� Hur känns tempot/rytmen? (arbetsgång, rutin, stress etc.) 

 
� Hur verkar arbetspositionerna? (lyft, vridningar etc.) 

Övrigt 
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APPENDIX I I I  – SURVEY, EXAMPLE FROM SPORT 
FACILITIES 
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6. Vilken typ av avfall sorterar du hemma?
Du kan markera flera alternativ

Check all that apply.

 Glasförpackningar

 Pappersförpackningar

 Plastförpackningar

 Metallförpackningar

 Tidningar och trycksaker

 Matavfall

 Grovavfall

 Elektronikavfall

 Lampor, lysrör, och batterier

 Kemikalier

 Other: 

7. Varför sorterar du avfall hemma?
Du kan markera flera alternativ

Check all that apply.

 Jag sparar pengar genom att sortera

 Det gör arbetet lättare för de som hanterar avfallet

 Det är bättre för miljön

 Någon har sagt åt mig att göra det

 Other: 

8. Hur viktigt tycker du att det är att sortera matavfall?
Mark only one oval.

1 2 3 4 5

Det är inte viktigt alls Det är mycket viktigt

9. Vet du vad som händer med matavfall som är utsorterat?
Mark only one oval.

 Det används till biogasproduktion

 Det komposteras

 Det förbränns

 Vet ej

 Other: 
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10. Vad gör du med skräp, om du inte hittar någon papperskorg?
Check all that apply.

 Slänger det på golvet

 Ställer/lägger det någonstans

 Ger det till någon annan

 Tar det med mig

 Other: 

11. Vilken typ av skräp brukar du kasta när du är på anläggningen du nämnde ovan?
Skriv det du kommer på

 

 

 

 

 

12. Finns det möjlighet att sortera skräp på anläggningen? *
Mark only one oval.

 Ja Skip to question 13.

 Nej Skip to question 17.

 Vet ej Skip to question 17.

Det finns möjlighet att sortera skräp på anläggningen
Den anläggning vi syftar på är den du nämnde tidigare i formuläret

Start this form over.

13. Vad går att sortera?
Du kan markera flera alternativ

Check all that apply.

 Glasförpackningar

 Pappersförpackningar

 Plastförpackningar

 Metallförpackningar

 Tidningar och trycksaker

 Matavfall

 Other: 
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14. Brukar du sortera skräp när du är på anläggningen?
Mark only one oval.

1 2 3 4 5

Aldrig Alltid

15. Varför/varför inte?
 

 

 

 

 

16. Om det finns matrester kvar i din förpackning, vad gör du med den då?
Mark only one oval.

 Jag kastar den i brännbart

 Skrapar ur det värsta och sorterar den

 Sorterar som den är 

 Other: 

Det finns inte möjlighet att sortera skräp på anläggningen
Den anläggning vi syftar på är den du nämnde tidigare i formuläret

Stop filling out this form.

17. Borde det finnas möjlighet att sortera skräp på anläggningen?
Mark only one oval.

 Ja 

 Nej

 Vet ej

18. Varför/varför inte?
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Powered by

19. Om möjlighet fanns att sortera, skulle du utnyttja den?
Mark only one oval.

1 2 3 4 5

Aldrig Alltid

20. Motivera ditt ovanstående svar
Varför skulle du/skulle du inte sortera?

21. Om det fanns möjlighet att sortera, och det var matrester kvar i din förpackning, vad gör
du med den då?
Mark only one oval.

 Jag kastar den i brännbart

 Skrapar ur det värsta och sorterar den

 Sorterar som den är

 Other: 
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APPENDIX IV – INTERVIEW GUIDE, COLLECTORS

Ålder:         Kön: 
10-20         K M 
21-40 
41-60 
60- 

 
� Sorterar du skräp hemma? 

 
o Vad sorterar du då? 

� Glasförpackningar 
� Matavfall 
� Metallförpackningar 
� Pant 
� Pappersförpackningar/kartong 
� Plastförpackningar 
� Tidningar/trycksaker 
� Annat (Farligt avfall, batterier, keramik etc.) 
 
Vad? __________________________________________ 

 
o Varför sorterar du/sorterar du inte skräp? 

 
� Finns det möjlighet för besökare på anläggningen att sortera skräp idag? 

 
o Tycker du att det borde finnas möjlighet att sortera skräp för besökare här på 

anläggningen? Varför/Varför inte? 
o Vad borde sorteras då?  

� Sorterar du själv skräp på jobbet? Varför/varför inte? 
 

 
� Hur ser sophanteringen på anläggningen ut idag? 

 
o Hur ofta töms de olika sopuppsamlingskärlen? 
o Hur många kärl töms på samma gång? 
o Hur stor volym är det på skräpet som töms? 
o Vad gör du med skräp som hamnat fel? 

� Låter det följa med 
� Lägger det på rätt ställe 
� Kastar i brännbart 

o Vad tycker du om de sopuppsamlingsenheter som finns idag? 
� Hur är den att hantera? 
� Andra synpunkter? 

o Hur hanteras vandalism? (klotter etc.) 
o Hur tycker du att det fungerar i soprummet? 

 
 

� Upplever du ditt arbete som fysisk påfrestande? 
o Vilka moment är jobbigast? 
o Har du fått några fysiska besvär på grund av ditt arbete? 

� Hinner du med det du behöver på en arbetsdag? 
o Känner du dig stressad medan du arbetar? 
o Belönas ett högre arbetstempo? Kan du gå hem tidigare t.ex. om du utför ditt arbete 

snabbare? 
� Arbetar du ensam, eller jobbar ni i team? Hur ser samarbetet ut? 

 
 
Övrigt: 
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APPENDIX V – QUANTITATIVE EVALUATION
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APPENDIX VI  – SPECIFICATION OF REQUIREMENTS
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APPENDIX VI I  RESULT FROM CES

Stage 3

 CES EduPack 2013  (C) Granta Design Ltd
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APPENDIX VI I I  MORPHOLOGICAL CHART
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APPENDIX IX SURVEY, SHAPES OF SLOTS

The survey

The result

Total number of  respondents: 41
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APPENDIX X QUESTIONNAIRE FOR FOCUS GROUP
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APPENDIX XI  DRAWINGS
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