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Summary 
In future development dealing with ongoing global urbanisation and sustainability 
challenges, urban development is often seen as a key component. To support urban 
development, various certification systems that define ‘sustainable’ buildings or 
urban areas have been developed world-wide. For a Swedish context, Sweden Green 
Building Council (SGBC) has developed Citylab as a support tool for sustainable 
urban development. This tool contains several certification systems and a guiding 
document for the planning and construction phases of urban development. The 
intention from start has been to include also a certification system focusing on 
follow-up requirements post-construction in urban development projects, but the 
role and function of this certification system have not been specified by SGBC. In this 
licentiate thesis, Research through Design (RtD) and a transdisciplinary approach 
were applied to contribute to the development of a credible and ready-to-use 
certification system for sustainable urban areas in a post-construction phase, called 
Citylab Post-Construction. Through that process the thesis also identifies key 
considerations when designing such a certification system. 
 
There is little information on how existing certification systems for sustainable urban 
development were developed, and there is no well-known and widely used 
framework for their development. To guide the development of Citylab 
Post-Construction, a framework of key considerations was formulated, based on a 
literature review. The framework defines (1) benefits a certification system should 
provide, (2) principles it needs to fulfil in order to provide those benefits and (3) how 
to handle the principles in the development process. Using the framework in the 
research presented in this thesis made it clearer what was at stake in each decision 
and thus the development process more transparent. 
 
To identify needs and ideas for Citylab Post-Construction, potential future users of 
the certification system were interviewed. No consensus was reached regarding the 
role and function the certification system should have, but four alternatives were 
formulated. By comparing these alternatives with the principles in the framework, 
differences and shortcomings were identified. Situations in which different 
principles within the framework may conflict with each other were also identified, 
e.g. the most scientifically credible solution may not always be practically feasible. 
Thus, the principles cannot all be fulfilled simultaneously and must be prioritised 
and balanced against each other. Overall, this revealed a need for deliberative and 
transparent decisions regarding the role and function of the certification system, and 
which principles are prioritised in decision-making. For the specific case of 
developing Citylab Post-Construction, it was decided that the system should assess 
how urban areas perform in terms of sustainability, i.e. assess whether implemented 
measures have sufficient impact in terms of sustainability. Measures implemented 
to achieve that performance were not to be included in the assessment. 
 
Citylab Post-Construction includes two types of indicators for evaluating the 
sustainability performance of an urban area: First, general indicators that assess 
sustainability aspects of relevance to all urban areas, and for which the level of 
performance required for certification is the same for all urban areas; second, 
site-specific indicators that are formulated for each individual urban area to be 



 

 

certified and assess sustainability aspects important in the local context that are not 
covered by the general indicators. When choosing general indicators to include in 
Citylab Post-Construction, indicators already used in different contexts were 
long-listed, including e.g. Agenda 2030, planetary boundaries and Sweden’s 
Environmental Objectives. The list was then processed by working groups 
comprising different stakeholders and competencies. Their suggestions were further 
processed by the project team and discussed with a reference group, resulting in 15 
indicators to be refined together with experts in each subject area. The entire 
certification system was sent out for public consultation and underwent workshop 
testing, where the indicators were tested on two different urban areas. Based on 
feedback from the public consultation and workshop testing, the certification system 
was finalised. The Citylab Post-Construction manual developed will be used by SGBC 
in future certification processes. 
 
Based on this work, some conclusions can be drawn regarding the development of 
certification systems. First, the work highlighted the importance of using a 
design-driven and transdisciplinary way of working, starting with the needs of future 
users, to clarify needs that the certification system should meet. This can help 
distinguish the type of certification system that will be developed from other 
potential systems. Second, the framework of important considerations helps identify 
different principles that must be balanced, based on the type of certification system 
intended. The framework can also be used when analysing existing systems, to reveal 
how different principles have been balanced and prioritised. This can lead to a 
deeper understanding of differences between certification systems, and to a 
discussion on what kind of assessment a certification system should imply and how 
they should be used in different contexts. Third, the work in this thesis indicated that 
development of certification systems in accordance with the framework should use a 
transdisciplinary approach. This helps to balance the principles in the framework 
and to define sustainability, as that requires a discussion between different actors 
and different competencies. To confirm whether the certification system balances 
the principles correctly, different types of tests can be used iteratively during the 
development process. In this thesis, the development of Citylab Post-Construction is 
discussed and justified in a more transparent way than for many other certification 
systems. While achieving sustainable development in society as a whole will require 
more than certification of urban areas, Citylab Post-Construction can support urban 
development as a component in a sustainable society. 
 
Keywords 
Certification systems, sustainability, sustainable urban development, indicators, 
Citylab, Research through Design, Transdisciplinary research  



    

 

 
 

Sammanfattning 
Med en pågående global urbanisering och växande hållbarhetsutmaningar lyfts ofta 
stadsutveckling fram som en nyckelfråga för att nå en hållbar utveckling. För att 
stötta ett sådant arbete har det under de senaste decennierna utvecklats olika 
certifieringssystem runt om i världen, som genom indikatorer och kriterier anger vad 
som kan anses vara en mer hållbar byggnad eller stadsdel. I Sverige har Sweden 
Green Building Council (SGBC) utvecklat Citylab som stöd för hållbar 
stadsutveckling. Citylab innehåller flera certifieringssystem som fokuserar på 
planerings- och byggnationsfasen av stadsbyggnadsprocessen. Idén har också varit 
att Citylab ska innefatta en certifiering av uppföljningen efter genomfört 
stadsutvecklingsprojekt. Vad en sådan certifiering skulle innebära mer konkret har 
dock inte specificerats. Det är här denna licentiatavhandling tar sin utgångspunkt. 
Genom ett designdrivet och transdisciplinärt förhållningssätt syftar denna 
avhandling till att bidra i utvecklingen av Citylab – certifiering av en stadsdels 
hållbarhet (som den nya certifieringen inom Citylab heter), samt även öka 
förståelsen för hur utvecklingen av certifieringssystem kan gå till mer generellt.  

Även om det gjorts forskning på existerande certifieringssystem, saknas det idag ett 
etablerat ramverk för hur certifieringssystem bör tas fram. Det finns också få 
exempel på redovisningar av hur olika system tagits fram. För att bidra till 
utvecklingen inom detta område presenteras i denna avhandling ett ramverk över 
nyckelfaktorer att beakta i utvecklingen av ett certifieringssystem. Ramverket 
inkluderar (1) vilka värden ett certifieringssystem ska skapa, (2) vilka principer som 
måste följas för att nå värdena samt (3) hur utvecklingen bör ske för att hantera 
principerna på rätt sätt. Ramverket baseras på litteraturstudier av tidigare forskning 
inom certifieringssystem och indikatorer för hållbar stadsutveckling. Detta ramverk 
används sedan genom avhandlingen och dess artiklar för att tydliggöra hur Citylab 
– certifiering av en stadsdel hållbarhet utvecklats, inklusive motiven bakom de val 
som gjorts. 

För att skapa en större förståelse för vilka behov och idéer som fanns för Citylab – 
certifiering av en stadsdel hållbarhet genomfördes intervjuer med framtida 
potentiella användare av certifieringssystemet, till exempel kommunala tjänstemän, 
fastighetsägare och byggföretag. Intervjuerna resulterade inte i någon 
samstämmighet för vilken typ av certifieringssystem som skulle utvecklas, utan det 
framkom flera alternativ som skiljde sig från varandra. Genom att jämföra 
alternativen med principerna i ramverket tydliggjordes skillnaderna mellan 
alternativen. Det tydliggjorde också hur olika principer inom ramverket kan hamna 
i konflikt med varandra, det är exempelvis svårt att skapa ett certifieringssystem som 
följer högt ställda vetenskapliga krav samtidigt som det är praktiskt enkelt att 
genomföra utan att vara kostnadsdrivande. Denna avhandling visar således på 
behovet av  en prioritering och balansering mellan principerna i ramverket, så att 
det blir både tillräckligt vetenskapligt och praktiskt. Detta klargjorde i sin tur 
behovet av genomtänkta och transparenta beslut över vilken typ av 
certifieringssystem som skulle skapas, baserat på vilka principer som prioriterades 
för varje beslut. För utvecklingen av Citylab – certifiering av en stadsdels hållbarhet 
beslutades det inom utvecklingsprojektet att systemets övergripande syfte skulle 
vara att bedöma hur stadsdelen presterade hållbarhetsmässigt, med andra ord, 



 

 

bedöma om genomförda åtgärder nått tillräcklig effekt vad gäller hållbarhet. Hur 
stadsdelen nått prestandan, inklusive vilka åtgärder som satts in, ingår inte i 
certifieringssystemets bedömning. 

För att utvärdera hållbarhetsprestandan hos en stadsdel innehåller 
certifieringssystemet två typer av indikatorer. Den första typen är generella 
indikatorer som anger hållbarhetsaspekter som är relevanta för alla stadsdelar, och 
som har kravnivåer som alla stadsdelar ska uppnå. Den andra typen är platsspecifika 
indikatorer som tas fram för varje enskild stadsdel som ska certifieras, för att lyfta 
hållbarhetsfrågor som är viktiga i den lokala kontexten men som inte täcks in av de 
generella indikatorerna. För att välja vilka de generella indikatorerna ska vara i 
certifieringssystemet gjordes först en genomgång av indikatorer som redan används 
i olika sammanhang, till exempel Agenda 2030, planetära gränser och Sveriges 
miljömål. Denna lista bearbetades sedan av arbetsgrupper bestående av personer 
från olika aktörer inom samhällsbyggnadsbranschen och med olika kompetenser 
inom hållbarhet. Arbetsgruppernas arbete bearbetades ytterligare av 
projektgruppen för utvecklingen av certifieringssystemet och stämdes av med en 
referensgrupp kopplad till projektet. Detta ledde till en lista på 15 indikatorer som i 
nästa steg utvecklades tillsammans med experter inom respektive sakområde. Hela 
certifieringssystemet gick sedan ut på remiss, samt genomgick betatest där två olika 
stadsdelar testbedömdes övergripande i enlighet med certifieringssystemets krav. 
Utifrån synpunkterna som framkom i remiss och betatest slutfördes arbetet till en 
manual för certifiering, som SGBC kommer använda i framtida arbete med att 
certifiera stadsdelar. 

Utifrån detta arbete går det att dra flera slutsatser för utvecklingen av 
certifieringssystem mer allmänt. För det första visar denna avhandling på vikten av 
att använda ett designdrivet och transdisciplinärt arbetssätt genom att utgå från 
behoven hos kommande användare för att i nästa steg kunna tydliggöra vilket 
behov certifieringssystemet ska fylla för sina användare. Detta kan göras både för 
att tydliggöra vilken typ av certifieringssystem som ämnas utvecklas och vilket typ 
av system som det inte ämnas vara. Vidare kan ramverket med dess principer vara 
ett bra stöd i att förstå vilka avvägningar som behöver göras mellan olika principer, 
baserat på vilken typ av certifieringssystem som ska skapas. Ramverket kan också 
användas vid analys av redan existerande certifieringssystem utifrån hur olika 
principer har balanserats och prioriterats. Det kan ge intressanta analyser för en 
fortsatt diskussion om hur certifieringssystem skiljer sig från varandra och varför, 
samt hur certifieringssystem bör se ut och användas i olika sammanhang. En 
annan slutsats är att utvecklingen av certifieringssystem, i enlighet med ramverket, 
bör använda ett transdisciplinärt angreppssätt i linje med arbetet med denna 
avhandling. Detta då både balanseringen mellan principer i ramverket och 
definitionen av hållbarhet kräver en diskussion mellan olika aktörer och mellan 
olika kompetenser. Avhandlingen visar också på vikten av att testa idéer för 
utvecklingen iterativt under arbetet som en del i att möjliggöra transdisciplinärt 
samarbete. Utvecklingen av certifieringssystemet Citylab – certifiering av en 
stadsdels hållbarhet, får genom denna avhandling en tydligare redovisning än 
många andra certifieringssystem för vilka avvägningar och beslut som gjorts. 
Genom sina indikatorer definierar certifieringen stadsutvecklingens roll i ett 
hållbart samhälle, både generellt i hela Sverige och i den platsspecifika kontexten.   



    

 

 
 

Tack 
Att vara doktorand är en märklig situation. Man fortsätter studera som innan, man 
går sina kurser och skriver sina arbeten. Samtidigt är det något helt nytt och 
svårbegripligt, det finns alltid andra perspektiv att ta, ytterligare artiklar att läsa och 
nya tankar att analysera. Även om arbetet som doktorand kan kännas ensamt, krävs 
därför fler än den enskilda doktoranden för att lyckas få till en licentiat-avhandling.  
 
Första steget är att ens få chansen till att genomföra ett sådant lärorikt, utvecklande 
och intressant arbete. Jag är därför väldigt tacksam för att Tove och Ann-Kristin 
trodde på mig och gav mig chansen. I själva arbetet har mina handledare Tove och 
Josefin varit fantastiska guider i att vara forskare. Genom att ni kompletterar 
varandra får ni mig att tänka i olika perspektiv och förstå mig själv. Ni är 
konstruktiva, stöttande och engagerade trots att ni har många andra åtaganden. Jag 
har alltid gått stärkt från handledningsmötena tack vare era analyserande 
kommentarer och goda idéer. 
 
I projektet att utveckla Citylab har flera kollegor på SGBC och KTH varit involverade 
och bidragit med kunskap och engagemang, vilket varit helt avgörande för denna 
avhandling. Ni har en viktig del i denna avhandling. Dessutom är jag glad för att ha 
haft kollegor också utanför projektet som genom att vara närvarande medmänniskor 
stöttat mig i arbetet. 
 
Projektet har också varit beroende av alla engagerade personer från fastighetsbolag, 
kommuner, utvecklingsbolag, byggaktörer, konsulter, arkitekter med mera, som 
bidragit med idéer, kommentarer och sina olika perspektiv på utvecklingsarbetet. 
Även dessa förtjänar ett stort tack. 
 
För att fungera på jobbet behöver jag mina nära vänner och min familj. Att få träna, 
prata, sjunga och skratta tillsammans med er har varit en ovärderlig energikälla. 
 
Inget hade dock varit möjligt utan dig, Jannike. Allt du gör för att hjälpa mig och att 
jag får hjälpa dig genom livet gör mig lycklig. 
 
 
 
 

Jonas Lind  
Stockholm, december 2019  
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1 Introduction 
Urbanisation is an ongoing global process that results in opportunities and also 
challenges to improve human health, stop degradation of biodiversity, mitigate 
climate change and other aspects of sustainable development (UN 2018). Urban 
areas are often claimed to be more efficient than lower-density environments, 
through e.g. interconnected material flows and shorter travel distances (Klopp & 
Petretta 2017). At the same time, cities are major consumers of energy, emitting 
pollutants and causing climate impacts (Klopp & Petretta 2017; UN 2018). In 
addition, cities are dependent on surrounding rural areas for food, materials etc. As 
the urban population is growing, so are both the opportunities and challenges related 
to cities (UN 2018). Thus, the role of cities in the transformation towards a more 
sustainable world has been recognised by several initiatives for global sustainable 
development, e.g. UN Sustainable Development Goals and New Urban Agenda (UN 
2015; UN 2017). This has resulted in numerous research projects regarding key 
sustainability aspects to address, see e.g. Berkes et al. (2000), Grimm et al. (2008), 
Ewing & Cervero (2010), Giles-Corti et al. (2016) and Nieuwenhuijsen & Khreis 
(2016).  
 
In Sweden, the importance of working with the urban environment in order to 
achieve more sustainable development has been addressed at different levels. On 
government level, one example is the National Environmental Objectives 
(Naturvårdsverket 2019A), which include a specific objective on sustainable urban 
environments. Another example is the Delegation for Sustainable Cities 
(Delegationen för hållbara städer 2012), which was tasked by the Swedish 
government with improving the conditions for sustainable urban development in 
Sweden. In its final report, the Delegation defines 15 prominent obstacles to 
sustainable urban development. These include e.g. visions on sustainability not 
being implemented in practice, insufficient public participation and silo-working in 
different sectors (Delegationen för hållbara städer 2012). On a more local level, 
Sweden has had several examples of urban development projects with high stated 
ambitions and visions of sustainability, e.g. Hammarby Sjöstad (Pandis Iverot & 
Brandt 2011), Älvstaden (Göteborgs stad 2012), Fullriggaren (Malmö stad 2015) and 
Norra Djurgårdsstaden (Holmstedt et al. 2017). Some of these projects have included 
sub-projects, partly funded by the Delegation for Sustainable Cities, on how to 
address specific sustainability aspects, e.g. ecosystem services or sustainable travel 
habits.  
 
Another initiative to support sustainable urban development is the development and 
use of certification systems for buildings, including e.g. BREEAM, LEED and 
Miljöbyggnad, which in Sweden started to grow during the 2010s (Wallhagen 2016). 
Using pre-defined indicators, these systems assess buildings regarding a selection of 
sustainability aspects, resulting in a label for the developer to use for e.g. marketing 
purposes (Brown 2017). While the use of certification systems for buildings grew in 
Sweden, Sweden Green Building Council (SGBC) facilitated a discussion around the 
use of certification systems also for urban areas. After evaluating the utility of 
existing international certification systems for urban areas in a Swedish context 
(Lind 2014; SGBC 2014), SGBC decided to develop its own. The new certification 
system, called Citylab, addresses the planning and construction phases. However, 
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the process of developing that part of Citylab, called Citylab Planning and 
Construction, also highlighted the importance of having some kind of follow-up 
post-construction (SGBC 2012; SGBC 2014). The need for follow-up is also 
emphasised by e.g. the Delegation for Sustainable Cities, which calls for better 
feedback loops between urban development projects (Delegationen för Hållbara 
Städer 2012). This is supported by e.g. Pandis Iverot & Brandt (2011), who call for 
more structured performance assessments after urban development projects have 
been completed. However, the role and function of the post-construction part of 
Citylab were not elaborated by SGBC. Therefore, this thesis starts in defining what 
such a certification system could be, and then continue with contributing to the 
development of the new certification system, called Citylab Post-Construction.  
 
Research on certification systems for sustainable built environments often focuses 
on the content, structure and use of these systems, see e.g. Cole (2005), Haapio 
(2012), Sharifi & Murayama (2013), Ameen et al. (2015), Wangel et al. (2016), 
Wallhagen (2016), Cohen (2017) and Brown (2017). However, there are fewer 
examples of transparent descriptions and analyses of the process of developing these 
systems, one exception being Malmqvist et al. (2011). As these systems are 
increasingly being used, there is a need to understand the aims, ideas and logic on 
which each system is based. This would help understand the differences between 
existing systems, making sure they are used as intended and giving input on how to 
develop them and design new ones. 

1.1 Aim and objectives 

The aim of this thesis is to contribute to the development of a credible and 
ready-to-use certification system for sustainable urban areas in the 
post-construction phase, and through that, to increase the understanding of the 
design process of such certification systems. To support fulfilment of this aim, the 
following research objectives are defined: 
 

1. Understand the needs and ideas of practitioners regarding the role and 
function a post-construction certification system should have. 

2. Identify key considerations for developing a certification system for 
sustainable urban areas. 

3. Understand the relation between identified key considerations and expressed 
needs and ideas from practitioners.  

4. Explore how the process of developing a certification system for sustainable 
urban areas can put the key considerations to practice – through the 
development of Citylab Post-Construction. 

5. Propose how to assess the sustainability of urban areas post-construction. 
 

The remainder of this thesis is structured as follows: Chapter 2 explains how Citylab 
was developed and provides background on the existing parts of Citylab, which the 
work in the thesis builds on. The background part also describes different concepts 
for defining sustainability and how certification systems can be a tool for 
implementing the work with sustainability in a local context. Chapter 3 describes the 
two methodological approaches used in the thesis and explains how these 
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approaches are used throughout the research process. In Chapter 4, the results of 
this thesis are structured according to research objectives 1-5. It describes both how 
Citylab Post-Construction was developed and results from the development process 
that can be used by others. Chapter 4 also includes an overview of the new 
certification system, Citylab Post-Construction. In Chapter 5, the learnings from the 
research process on how to develop certification systems are discussed, as is the 
content of Citylab Post-Construction. Chapter 6 presents some conclusions from the 
work with reference to the aim and objectives stated above.  
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2 Background 

2.1 Previous development of Citylab 

In 2010, stakeholders within the Swedish real-estate, construction and urban 
development sector initiated a project to discuss the need and added values of using 
certification systems for urban areas. As a first step, existing certification systems 
were evaluated by Sweden Green Building Council (SGBC), and the most promising 
one, BREEAM Communities, was tested in 22 different urban development projects 
(Lind 2014; SGBC 2014). Although BREEAM Communities was thought to provide 
support to the urban development process (Lind 2014), it was concluded that the 
system did not suit the Swedish urban development context regarding e.g. the roles 
of different stakeholders in the process and the sustainability aspects included 
(SGBC 2014). Therefore, SGBC decided to develop a new certification system that is 
better adapted to a Swedish urban development context. 
 
The development of the first part of Citylab started in 2014 by defining what 
sustainability aspects to address when working with sustainable urban development 
in Sweden. This work was led by SGBC together with 50 experts on sustainable urban 
development, and built on the findings of the Delegation for Sustainable Cities 
(Delegationen för Hållbara Städer 2012) and investigations carried out by SGBC and 
its member organisations, see Andersson (2013), Frensborg (2014), Kildsgaard et al. 
(2014) and SGBC (2015). Learnings were also taken from urban development 
projects in which the experts were engaged, e.g. Hammarby Sjöstad and Royal Sea 
Port. This was followed by 10 workshops, in 10 municipalities, involving around 400 
people in the Swedish urban planning sector to validate the sustainability aspects 
included. The United Nations Sustainable Development Goals (SDGs), launched in 
2015, were also used as input to the process.  
 
The process resulted in Citylab Planning and Construction, which consists of one 
guiding document (SGBC 2019A) including three certification systems to support in 
what sustainability aspects to address in urban development projects, e.g. meeting 
places, transport, energy etc., and how to create a collaborative working process with 
relevant stakeholders, including the public. The guiding document for Citylab 
Planning and Construction also defines 10 overarching sustainability targets for 
sustainable urban development in Sweden (see Table 1). These targets define what 
urban development should strive for in the long run when working with 
sustainability.  
 
Since the process started in 2010, the need for some kind of follow-up 
post-construction has been discussed (SGBC 2012, 2014). Thus, while the 
development of Citylab in 2014-2015 focused on the planning and construction 
phases, the intention was to develop another part with the focus on the 
post-construction phase.  
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Table 1. Sustainability targets  in Citylab Planning and Construction that urban 
development should str ive for in the long run 

1. Good health and well-being 6. Attractive city life 

2. Gender equality, equal opportunities and 
social cohesion 

7. No negative impact on the climate 

3. Participation and influence 8. Resource management 

4. Safe and secure living environment 9. No negative impact on the environment 

5. Good conditions for supporting a living 10. Resilience and flexibility 

 
This is where the present thesis had its starting point, with some parts of Citylab 
already developed and some vague ideas for a new part concerning the 
post-construction phase (Table 2). Thus, the existing Citylab Planning and 
Construction framed this thesis not only regarding the focus on follow-up 
post-construction and the sustainability targets to strive for (Table 1), but also which 
stakeholders and scales that are in focus. This is elaborated upon in section 4.1. 

Table 2. Different parts of Citylab, including the two main documents and its four 
certif ication systems. This thesis focuses on development of the grey-coloured 
post-construction part. 

Phase of urban 
development 

Planning 
phase 

Construction phase 
Post-construction 

phase 

Documents in 
Citylab 

Citylab Planning and Construction  
guiding document 

Citylab 
Post-Construction 

manual 

Certification 
systems in 
respective 
document 

Certification of 
sustainability 

program 

Certification of action plan 
for a whole urban area 

Citylab 
Post-Construction 

certification system 
Certification of action plan 
for part of an urban area 

2.2 Concepts for sustainability on global level 

Before using the term ‘sustainability’ in the context of urban areas, the meaning of 
the term needs to be clarified. According to Wheeler & Beatley (2009), the term 
“sustainable development” was first used in the book “Limits to Growth” by 
Meadows et al. (1972). The term was used to explain that “if the present trends in 
world population, industrialization, pollution, food production, and resource 
depletion continue unchanged, the limits to growth on this planet will be reached 
sometime within the next one hundred years” (Meadows et al. 1972, p. 23), and thus 
that the current path was not sustainable. This conclusion attracted much attention, 
but was also criticised for being alarmist (Wheeler & Beatley 2009). Since then, the 
term ‘sustainable development’ has been used in numerous situations and has been 
re-defined for new contexts. One of the best-known definitions is perhaps that by the 
World Commission on Environment and Development (WCED), which states that 
sustainable development “meets the needs of the present without compromising the 
ability of future generations to meet their own needs” (WCED 1987, p. 62). This 
definition was the core of Agenda 21 (UN 1993), which aimed to drive more 
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sustainable development on global scale during the 1990s. It has also been refined, 
e.g. to define a sustainable city as one that is “organized so as to enable all its citizens 
to meet their own needs and to enhance their well-being without damaging the 
natural world or endangering the living conditions of other people, now or in the 
future” (Girardet 1999, p. 13). However, these are overarching and qualitative 
definitions of sustainability and, as noted by e.g. Wheeler & Beatley (2009) and 
Robinson (2004), sustainability is often criticised as being too vague to 
operationalise.  
 
For a more concrete definition of sustainability, more recent examples can be used. 
The first example is the United Nations Sustainable Development Goals (SDGs) in 
the so-called Agenda 2030, formulated by UN (2015). These goals define 
sustainability through 17 goals and 169 targets, focusing on how to manage the 
biosphere and at the same time fulfil social goals for society; they also include 
economic goals of how to create that society (Stockholm Resilience Centre 2019). By 
defining concrete sub-targets such as “end hunger and ensure access by all people, 
[…]to safe, nutritious and sufficient food all year round” (UN 2015, p. 19), the SDGs 
are less vague than the definition by WCED (1987) in their definition of global 
sustainability, although still qualitative. 
 
A second concept of sustainability is the planetary boundaries defined by Rockström 
et al. (2009). The boundaries “define a safe operating space for human societies to 
develop and thrive, based on our evolving understanding of the functioning and 
resilience of the Earth system.” (Steffen et al. 2015, p. 1). This is done by listing nine 
processes on earth, e.g. climate and freshwater use, which are all clearly affected by 
human action and on which human society is dependent. For each system, there is a 
boundary that defines a safe operating space for humanity. If a boundary is exceeded, 
humanity risks changing the process to an irreversible state where it can no longer 
support human life on Earth as it does at present. All boundaries are defined on 
global level, e.g. 150 ppm carbon dioxide (CO2) and 75% of original forest cover on 
forested land (Steffen et al. 2015), resulting in quantified global metrics to keep Earth 
sustainable. 
 
A third contemporary concept of sustainability is the doughnut model developed by 
Raworth (2012). This builds on the planetary boundaries but also defines a social 
foundation for well-being, e.g. access to food, water, energy, having a political voice, 
peace etc. Thus, society should fulfil a social foundation, but do so within the 
planetary boundaries. This way of defining both a social foundation and ecological 
boundaries results in a doughnut-shaped safe and just operating space for global 
development (Raworth 2017).  
 
These three concepts, or definitions, of sustainability are not independent of each 
other, e.g. the doughnut is built on the planetary boundaries, the social foundation 
has clear connections to the SDGs (Raworth 2017), and the planetary boundaries can 
be used a tool for implementation of the SDGs (Hoff & Alva 2017). However, there 
are also differences between the three concepts, not only in aspects included and 
their level of detail, but also in how they are defined. The planetary boundaries 
concept has its origins in an academic context (Rockström et al. 2009), while the 
SDGs are the result of a political process, as discussed by e.g. Barnett & Parnell 
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(2016). This is not to say that one concept for sustainability is better than the other, 
but highlights a difference to be aware of. As Robinson (2004) argue, there is no 
objectively correct definition of sustainability, and instead it is an inherently 
normative concept that is not based solely by scientific knowledge, but also involves 
political judgement. Rockström et al. (2009) acknowledge that also the planetary 
boundaries are partly a normative work. 

2.3 Localising sustainability to urban environments through certification 

systems 

The concepts mentioned above are applicable on global level, and cannot be used 
directly on national or local level unless they have been re-conceptualised to the right 
scale and context. As an example, to make the SDGs relevant for a Swedish context 
when monitoring progress in accordance with the SDGs, Sweden statistics (SCB 
2017) points out the 227 global indicators to be used by all countries, but also 77 
national indicators. The Swedish Environmental Protection Agency (EPA) also 
emphasises that the existing National Environmental Objectives are an important 
part of the work with the SDGs (Naturvårdsverket 2019B).  
 
In research, this practice of re-conceptualising sustainability, and particularly the 
SDGs, to local level is often called ‘localising’. The SDGs can guide work with 
sustainability in a country or municipality, but the objectives of the SDGs need to be 
localised by e.g. making them more concrete for the local context (Klopp & Petretta 
2017; Gustafsson & Ivner 2018), and prioritising what to focus on based on local 
conditions (Zinkernagel 2017; Weitz et al. 2018). According to Global Taskforce of 
Local and Regional Governments et al. (2016), Gustafsson & Ivner (2018) and 
Valencia et al. (2019), the localising step also needs to create local ownership of the 
sustainability work by involving local stakeholders and using existing organisational 
structures. This is, however, no easy task and practitioners often struggle with 
implementing sustainability into the urban development process in practice, see e.g. 
Håkansson (2005), Högström et al. (2018) and Gustafsson et al. (2019).  

2.3.1 Certification systems for sustainable urban development 

Development and use of certification systems for sustainable urban development is 
one way of supporting implementation of sustainability on local level. By listing 
indicators with criteria on how to build an urban area or building, certification 
systems are intended to provide design guidance, encourage dialogue among 
stakeholders and, through market mechanisms, increase market demand for a 
sustainable built environment (Cole 2005; Lind 2014; Wallhagen 2016). In this way, 
certification systems strive to be a bridge between the global definitions of 
sustainability, like the SDGs, and local implementation. In other words, these 
systems seek to answer what should be done today in a certain place, to fulfil 
long-term sustainability goals globally in the future. For example, Citylab (SGBC 
2019A) and the German certification system for buildings and communities DGNB 
(2018) show how the indicators in the systems relate to the SDGs. 
 
Several certification systems for buildings and urban areas are available around the 
world, e.g. CASBEE in Japan, Green Star in Australia and South Africa, BEAM in 
Hong Kong etc. Some systems are used in only one country, while some are spread 
more globally, such as LEED and BREEAM, which are originally from the US and 
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UK, respectively. Some systems concentrate only on buildings, while others, 
including those mentioned above, also have neighbourhood/community versions.  
 
Previous studies on these systems have described their differences and 
problematised their structure and content. As a concrete example, Wallhagen et al. 
(2013) make a distinction between the use of procedure indicators that focus on 
processes, e.g. whether a risk assessment has been made, feature indicators that 
assess distances to services or other features in the urban environment, and 
performance indicators that measure the effects of implemented procedures and 
features and assess the performance regarding sustainability. Different certification 
systems mix these types of indicators differently (Wangel et al. 2016) and also weight 
the indicators differently when setting the final grade (Haapio 2012; Sharifi & 
Murayama 2013; Wangel et al. 2016). This results in that an urban area would receive 
different grades depending on what system is used. There is also a criticism that the 
systems do not always use sufficient methods in their assessments (Gouda & 
Masoumi 2018) and have too much focus on environmental aspects of sustainability 
(Sharifi & Murayama 2013; Ameen et al. Li 2015). Another criticism is that there are 
too few mandatory indicators, which results in a risk of only the easy indicators being 
addressed, and not the most significant indicators for each urban area (Haapio 2012; 
Sharifi & Murayama 2013; Wangel et al. 2016). The relevance for the local context is 
particularly criticised regarding the certification systems used globally, since they 
have been developed in a specific national context (Haapio 2012; Sharifi & 
Murayama 2013; Ameen et al. 2015; Gouda & Masoumi 2018). Some studies point 
out a need for even more context-dependent assessments (Haapio 2012; Sharifi & 
Murayama 2013; Gouda & Masoumi 2018), as sustainability means different things 
in different urban areas also within a country.  
 
As certification systems are to be used as decision support for implementing 
sustainability into urban development, it is important that these systems are relevant 
and reliable (Wallhagen 2016), which the criticisms above question. However, there 
is a lack of literature on the process of developing certification systems and 
explaining the reasoning behind. If the aims and logic on which these systems are 
built are not described, it is difficult to understand how they intend to steer the urban 
development process and why systems differ from one other. It may also result in a 
certification system being used in unintended ways or contexts, or being regarded as 
uninteresting if misunderstood. Thus, the development of certification systems 
needs to be more transparent. In future discussions about what the development 
process should comprise and about the aims, logic and grounding ideas on which it 
should be built, the development of Citylab Post-Construction can be used as a case 
and starting point.
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3 Methodology 
The work described in this thesis builds on two methodological approaches, which 
were combined for the specific purpose of this thesis. These approaches affected the 
choice of methods and how the different methods were put into practice. This 
chapter first describes the two approaches and how they were combined, and then 
the methods used throughout the research process.  

3.1 Methodological approaches 

3.1.1 Research through Design (RtD) 

One of the two methodological approaches used in this thesis is research through 
design (RtD), which can be described as a practice where the researcher is engaged 
in a process of the “making of an artifact with the intended goal of societal change” 
(Zimmerman et al. 2010, p. 311). By engaging in the process of developing a 
certification system, knowledge can be gained that would not be possible to arrive at 
by merely analysing a system or a process from an outside perspective. As stated by 
Koskinen et al. (2011, p. 2), “When researchers actually construct something, they 
find problems and discover things that would otherwise go unnoticed. These 
observations unleash wisdom, countering a typical academic tendency to value 
thinking and discourse over doing.” RtD can still generate theory, not only regarding 
how and why design is done but also, and more importantly for this thesis, how 
design should be done (Zimmerman et al. 2010). As noted earlier, the development 
process of certification systems is seldom reported on and analysed. Thus, to 
increase understanding of designing certification systems, a RtD approach is used in 
this thesis to explore such practice. 
 
Identifying a research process as a design process affects the process itself. As 
pointed out by Maher et al. (2018), a design process needs to start with problem 
formulation, followed by designing possible solutions. The different solutions are 
then prototyped and tested, to facilitate critical reflection on how suggested solutions 
address the pre-formulated problem (Maher et al. 2018).  

3.1.2 Transdisciplinary research  

The second methodological approach employed in this thesis is transdisciplinary 
research, which is used to handle the complexities of sustainability. As identified by 
Polk (2014), three arguments are often made regarding how transdisciplinarity can 
support work on sustainability. First, a transdisciplinary process requires 
participation by different stakeholders to handle the normative nature of 
sustainability. Second, the broad range of aspects included in the term sustainability 
requires a broad range of competences to be included. Third, both academia and 
practitioners should be involved in the process, to make sure that the outcome has 
scientific rigour and practical legitimacy and usability (Polk 2014). In the 
development of Citylab Post-Construction, transdisciplinarity was used in all these 
three ways, as described in sections 3.1.3 and 3.2. 
 
According to Lang et al. (2012), a transdisciplinary research process should start by 
identifying the problem through close collaboration between the stakeholders 
involved. This should be followed by a co-creation part of the process, where 
solutions to the problem are generated through continued close collaboration 
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between stakeholders. When finalising the project, the stakeholders involved need 
to acknowledge that they may seek different outcomes from the process. According 
to Lang et al. (2012, p. 28), the industry seeks “implementation of the evidence-
based strategies”, while academia seeks “generalisation, and incorporation of 
results into the scientific body of literature”. As Polk & Kain (2015, p. 8) put it, 
“[…] scientists formulate their results primarily for their peer communities, not for 
decisions-makers or the general public.” As a result of these differences, Lang et al. 
(2012) argue that scientists might be afraid of engaging with practice, because that 
might give less credibility to the research done, and practice might be afraid of 
engaging with scientists, because that might make the results less usable for practice.  
 
Thus, on identifying the work of developing Citylab Post-Construction as a 
transdisciplinary process, the research process needed to involve collaboration on 
problem formulation and solution development. The expected outcomes of the 
research process were then criteria for certifying urban areas and new knowledge on 
the process of designing certification systems for sustainable urban areas.   

3.1.3 Overview of the research process, as a transdisciplinary RtD process  

By having both a RtD and a transdisciplinary approach, the research process of 
developing Citylab Post-Construction included phases of a design process as 
described by Maher et al. (2018), and also phases of a transdisciplinary process as 
described by Lang et al. (2012) (Table 3). 

Table 3. Connections between the different phases in a design process and a 
transdisciplinary process and the research process of developing Citylab 
Post-Construction. Also see connections with Table 4. 

Design process 
according to Maher et 

al. (2018) 

Transdisciplinary process 
according to Lang et al. (2012) 

Process phases in the 
development of Citylab 

Post-construction 

Problem/opportunity 
framing 

Collaborative problem framing and 
building a collaborative research team 

Phase A. Problem 
formulation 

Solution development 
Co-creation of solution-oriented 

and transferable knowledge through 
collaborative research 

Phase B. Solution 
development 

Testing 
 Phase C. Testing 

Critical reflection 

 
(Re-)integrating and applying the co-

created knowledge 
Phase D. Finalise output 

  
When starting a research process, both Lang et al. (2012) and Maher et al. (2018) 
emphasise the need for understanding the problem from the different perspectives 
of the stakeholders involved. Therefore (in Phase A in Table 3), the research process 
started with a document review of existing parts of Citylab (i.e. Citylab Planning and 
Construction, see Table 2), including documents from the development process of 
those existing parts. This was followed by semi-structured interviews with people 
representing potential future users of Citylab Post-Construction. The interviews 
focused on needs and ideas of the stakeholders involved on what should be followed 
up post-construction regarding sustainability, and what a certification system should 
assess in relation to that follow-up. Based on the document review and the 
interviews, different alternatives for the role and function of the future 
post-construction certification system were formulated. In parallel, a review of the 
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scientific literature was conducted to examine the scientific part of problem 
formulation, i.e. what earlier research had identified as key considerations regarding 
certification systems for sustainable urban areas.  
 
In the solution development (Phase B in Table 3), the research process focused on 
what Maher et al. (2018) call “solution development” and Lang et al. (2012) refer to 
as Co-creation of solution-oriented and transferable knowledge through 
collaborative research”. According to Lang et al. (2012), this part of the research 
process should involve different competencies in a goal-oriented collaboration, to 
facilitate shared knowledge development by different stakeholders within and 
outside academia. To achieve this in the development of Citylab Post-Construction, 
Phase B of the research process included an iterative process for forming the 
certification system, including: defining the overall structure, using working groups 
to select indicators and, based on interviews with experts, formulating detailed 
criteria and instructions for each indicator.  
 
The next step in the research process was testing (Phase C in Table 3). As described 
by Maher et al. (2018), the testing and critical reflection step seeks to identify what 
to develop further with the solutions and to validate assumptions on which the 
solutions are based. In the development of Citylab Post-Construction, this meant 
testing whether the proposed certification system needed to be changed before being 
launched. The testing of the certification system included e.g. open consultation and 
two workshop tests.  
 
The output finalisation step (Phase D in Table 3) can be compared to what Lang et 
al. (2012) call “(Re-)integrating and applying the co-created knowledge”, whereby 
the different stakeholders use the knowledge gained in the process to construct their 
outcome. The research process of developing Citylab Post-construction resulted in 
academic contributions through this thesis and Papers I-III, and in a manual with 
criteria to be used by SGBC to certify sustainable urban areas.  
 
This overview of the research process might give the impression of a straightforward 
and linear process. However, as stated by e.g. Zimmerman et al. (2010), Lang et al. 
(2012), Carlgren et al. (2016) and Maher et al. (2018), these kinds of processes are 
based on iteration. For example, selecting indicators to include in Citylab 
Post-Construction resulted in feedback to the overall structure of the system, which 
in turn affected which indicators to include. Working in iterations also meant that 
testing occurred frequently throughout, and not just in the end of the process, which 
is the impression given in Table 3. The research process included e.g. discussions 
with a reference group on several occasions; problem formulation in Phase A, 
selection of indicators in Phase B and confirming changes made to criteria in Phase 
D.   

3.2 Methods used 

Research through Design is an “attitude to doing work” (Zimmerman et al. 2010, p. 
311), rather than a certain set of methods or a certain work process. Similarly, in 
transdisciplinary processes the choice of methods should always be tailored to the 
specific process (Lang et al. 2012). Thus, several different methods were used in this 
thesis to answer different questions throughout the research process and to 
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triangulate between methods to validate findings. The methodological approach also 
affected how the methods were used. Based on the above overview of the research 
process, this section explains the different methods used, how they were used and 
the research objectives they addressed (see summary in Table 4). 

Table 4. Methods used in the research process in this thesis, objectives addressed, 
the research paper (I-III) in which each part of the process is described in more in 
detail and the phase of the work (A-D, see Table 3) to which it relates .  

Main methods used Thesis objectives addressed Paper Phase 
Document and 
literature review 

   

… of existing parts of 
Citylab and on how those 
were developed and used. 

Understand the needs and ideas of 
practitioners regarding the role and function a 
post construction certification system should 
have. 

I A 

        … of scientific literature. 
Identify key considerations when developing a 
certification system for sustainable urban 
areas. 

II A 

…of indicators already used 
in other contexts. 

Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III B 

…regarding details of each 
selected indicator. 

Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III B 

Interviews    

… with potential future 
users. 

Understand the needs and ideas of 
practitioners regarding the role and function a 
post construction certification system should 
have. 

II A 

… with experts on specific 
sustainability aspects. 

Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III B 

Working groups     

… with practitioners. 
Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III B 

Iterative testing    

… through discussions with 
reference group.  

All objectives II, III C 

… through dialogue with 
practitioners 

Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III C 

… through open 
consultation and workshop 
tests. 

Explore how the process of developing a 
certification system for sustainable urban areas 
can put the key considerations to practice. 

III C 

All methods above 
Propose how to assess sustainability of urban 
areas post-construction 

III A-D 

 

3.2.1 Document and literature reviews 

Since Citylab already had existing parts (Citylab Planning and Construction), which 
were already being used in ongoing urban development projects, the problem 
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formulation in Phase A included a document review of these existing parts. The 
understanding of how Citylab was developed and used, served as input to the 
semi-structured interviews described in section 3.2.2.    
 
To identify key considerations when developing a certification system for sustainable 
urban areas, a review of earlier research was conducted as part of Phase A. This was 
a targeted exploration, rather than an exhaustive coverage of the literature. Validity 
was thus obtained qualitatively, through the principle of saturation, see e.g. 
Saunders et al. (2018).  
 
In Phase B, a document review was conducted concerning indicators already used in 
different contexts. This compilation work included 40 different international (e.g. 
UN Sustainable Development Goals), national (e.g. Sweden’s Environmental Quality 
Objectives) and local (e.g. monitoring sustainability aspects of municipalities and 
urban areas) sources. The purpose was, based on key considerations identified, to 
give input to the working groups (see section 3.2.3) on what indicators might be 
relevant to include in the certification system. The compilation was done based on 
both the overall structure decided for Citylab Post-Construction and the 
sustainability aspects included in the existing parts of Citylab. The process resulted 
in about 1100 individual indicators, which were deemed suitable as potential 
indicators to include in Citylab Post-Construction. These indicators were grouped 
into around 100 categories of indicators measuring similar aspects of sustainability 
in somewhat similar ways.  
 
A last type of document review was performed in Phase B concerning laws, research 
projects, government reports and guidelines, in order to formulate detailed criteria 
and instructions for each indicator included in the certification system. This work 
was done in close collaboration with the experts interviewed, see section 3.2.2. 

3.2.2 Interviews 

Semi-structured interviews were conducted to understand the needs and ideas for a 
post-construction certification system. This was part of Phase A of the research 
process. The semi-structured interviews were carried out in line with what 
Gustavsson (2004) calls conversations [“samtal”]. According to Gustavsson (2004), 
interviews can be categorised as conversations when the intention is to get the 
respondents to share their personal thoughts and opinions about an issue, rather 
than obtaining specific objective facts. In total, 11 interviews were conducted with a 
variety of stakeholders, including municipalities, consultants, developers and 
real-estate owners. The analysis of interview used design techniques, e.g. why-how 
ladder and problem statement, to define underlying problems or needs of potential 
future users, in line with Plattner (2010) and Carlgren et al. (2016).  
 
In Phase B, interviews were held with experts to use their knowledge when 
formulating detailed criteria and instructions regarding each indicator. The experts 
were researchers or represented government monitoring and expert authorities for 
each sustainability aspect. The interviews concerned both the criteria on 
requirements to fulfil in order to be certified and the instructions on how to assess 
the urban area in relation to the criteria. These interviews were similar to what 
Gustavsson (2004) categorises as a classical interview [“intervju”], as they focused 
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more on finding an objective “right” way to formulate the indicators. To validate the 
findings from these interviews, the criteria and instructions were discussed 
iteratively in dialogue with practitioners and subjected to other forms of testing in 
Phase C, see section 3.2.4. 

3.2.3 Working groups 

The selection of indicators to include in Citylab Post-Construction was carried out in 
Phase B by four working groups consisting of a total of 22 practitioners with different 
competences. These practitioners were recruited through open calls on SGBC’s 
website and newsletters, and mainly represented consultancy and architectural 
firms, but also developers, one municipality, one real-estate company, one university 
and the Swedish Environmental Protection Agency. The diversity of stakeholders 
and competences in the groups was in line with both Lang et al. (2012) and with key 
considerations for certification systems identified in earlier research, see section 
3.2.1. The working groups were introduced to the key considerations and the overall 
structure decided for the certification system. Their task was to select indicators they 
viewed as relevant for assessing an urban area in relation to Citylab’s sustainability 
targets (see Table 1). The working groups were divided in accordance with Citylab’s 
sustainability targets: group 1 was allocated targets 1-3, group 2 was allocated targets 
4-6, group 3 was allocated target 7 and group 4 was allocated targets 8-10. As a basis 
for their work, the groups were given a list of indicators already in use (see section 
3.2.1). To follow the work in detail, I attended all working group meetings and played 
a passive role, by asking questions to make statements and arguments more explicit 
and answering questions from the group members regarding the project.  
 
The indicators selected by the working groups were processed to be in line with each 
other and the key considerations identified in earlier research. This was mainly done 
by the project team but based on a full-day workshop with two representatives from 
each working group. In the working groups and in processing the selected indicators, 
design techniques like brainstorming and different kinds of visualisation (e.g. 
prototyping and sketching) were used, in line with Plattner (2010), Carlgren et al. 
(2016) and Maher et al. (2018), to create a common understanding within the groups 
of the issues discussed.  

3.2.4 Iterative testing 

The research process included several types of testing (see Phase C in Table 3), not 
only in the end of the research process but iteratively throughout the whole process. 
This was done by presenting draft versions of specific indicators or the whole 
certification system, and the underlying reasoning, in different contexts. Thus, the 
tests were used to triangulate e.g. selection of indicators or formulation of detailed 
criteria and instructions. The tests of Citylab Post-Construction can be compared to 
design techniques like sketching and prototyping, see e.g. Plattner (2010), Carlgren 
et al. (2016) and Maher et al. (2018). 
 
One repeated way of testing the certification system was the use of a reference group. 
This group, which consisted of 12 representatives from real-estate owners, 
developers, consultancy firms and municipalities, was consulted throughout the 
research process. The group was invited to reflect on the emerging certification 
system and the underlying reasoning on six occasions, including in problem 
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formulation, overall structure of the certification system, selection of indicators, 
changes after open consultation etc. 
 
The expert interviews, see section 3.2.2, were complemented with a dialogue with 
practitioners, to test whether the practitioners agreed with how the experts 
formulated criteria and instructions regarding each indicator. This was done to 
balance the expert input to the research process with practitioner perspectives, in 
line with both the transdisciplinary approach of the research process and the key 
considerations identified in earlier research.  
 
To obtain comments from a broad range of stakeholders, an open consultation was 
held where SGBC invited its member organisations to submit written comments on 
a complete draft version of the certification system. Responses were obtained from a 
total of 25 organisations representing different parts of the urban development 
sector, e.g. developers, real-estate companies, consultancy and architect firms, 
energy suppliers and municipalities.  
 
As a complement to the open consultation, two workshops concerning two different 
urban areas were held. As preparation for the workshops, the participants had 
prepared rough estimates of how each urban area would perform in accordance with 
the draft indicators. In the workshops, these rough estimates served as the basis for 
a discussion on what the participants in the workshop believed needed to be changed 
in the certification system to make it interesting to use. The workshops were held 
together with real-estate owners and other stakeholders in each of the two urban 
areas.
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4 Results 
This chapter is divided into sections based on the five research objectives listed in 
section 2. Sections 4.1-4.4 focus on the process of developing Citylab 
Post-construction, and coincide roughly with the phases of the research process (A-
D) described in Table 3. Section 4.5 gives a summarising description of the 
certification system Citylab Post-Construction itself.      

4.1 Understanding needs and ideas for a post-construction certification 

system  

The development of Citylab Post-Construction started with an analysis of the role 
and function the certification system should have. This analysis was part of the 
problem formulation phase of the research process (Phase A, see Table 3). As 
described in previous chapters of this thesis, the initial development work on Citylab 
focused on the planning and construction of urban areas, but a need for some kind 
of follow-up part of the certification system was identified (SGBC 2012, 2014). The 
role and function of a certification system focusing on the post-construction phase 
was, however, not defined. Therefore, to understand potential roles and functions of 
Citylab Post-Construction, the work started by examining how the existing parts of 
Citylab (i.e. Citylab Planning and Construction) were being used. As described in 
Paper I, Citylab were used by a variety of urban development projects, e.g. both new 
development and retrofitting, and by a variety of different stakeholders, e.g. 
municipalities, real-estate owners or collaborations between several stakeholders. 
The guiding document for Citylab Planning and Construction focused on how to 
create a collaborative process between relevant stakeholders and the public in urban 
development projects. With that knowledge as a basis, semi-structured interviews 
were conducted with different stakeholders using Citylab Planning and 
Construction, regarding their needs and ideas for a post-construction certification 
system (Paper II). 
 
The interviews resulted in four alternatives for the role and function of Citylab 
Post-Construction, see Table 5. Each alternative is defined in terms of two aspects; 
the follow-up per se and what the certification system should assess regarding that 
follow-up. In other words, each alternative considers what the stakeholders in an 
urban area should do in their follow-up in a post-construction phase and what the 
certification system should assess regarding that follow-up (Table 5). 
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Table 5. Four alternatives identif ied in interviews for the role and function of Citylab 
Post-Construction 

Alternative 1  
The follow-up focuses on the sustainability performance of the urban area and 
whether implemented measures have had the intended effect. The certification 
system assesses if the performance is good enough.  

Alternative 2 

The follow-up focuses on the sustainability performance of the urban area. The 
certification system assesses whether the organisations involved have drawn 
important learning outcomes from the follow-up to implement in the next 
project. 

Alternative 3 
The follow-up focuses on whether planned measures have been implemented. 
The certification system assesses whether enough of the promised investments 
in sustainability have become reality. 

Alternative 4 

The follow-up focuses on the sustainability performance of the urban area. The 
certification system assesses whether the operation and maintenance of the 
urban area work actively with sustainability, with the follow-up as a starting 
point. 

 
As discussed in Paper II, these alternatives represent four very different kinds of 
certification system. The alternatives differ e.g. regarding whether the assessment 
focuses on performance, feature or procedure, using the terminology of Wallhagen 
et al. (2013), see Table 6. There is also a difference in what stakeholders the 
certification system focuses. In Alternatives 1 and 4, the focus is mainly on 
stakeholders active in operation and maintenance of an urban area, while 
Alternatives 2 and 3 focus on the stakeholders active in planning and construction of 
an urban area. The municipality is an important stakeholder in all alternatives, but 
in different roles. Because of these differences, the development of Citylab 
Post-Construction had to be based on a deliberative decision on which alternative to 
build the certification system on. However, to support this decision, there was a need 
to better understand the implications of the different alternatives in relation to key 
considerations when developing certification systems for urban areas. 

Table 6. Alternatives for the post-construction certif ication system (Paper II)  

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 

What is assessed in 
the certification 

system? 

The level of 
sustainability in 
the urban area 

The organisational 
learning and use of 

this in future 
projects 

What measures 
have been 

implemented 

The organisational 
learning and use of 
this for operation 
and maintenance. 

What would be the 
main type of indicator 

in the certification 
system? 

Performance Process Feature Process 

Main stakeholders 
using the certification 

system 

Municipalities, 
real-estate 

owners 

Municipalities, 
developers/ 
construction 
companies 

Municipalities, 
developers/ 
construction 
companies 

Municipalities,  
real-estate  

owners 

4.2 Key considerations for developing a certification system for 

sustainable urban areas 

As a basis for the development of Citylab Post-Construction, key considerations 
when developing a certification system for sustainable urban areas were identified 
through a review of scientific literature. This resulted in a framework of key 
considerations, see Table 7 and Paper II. The framework was used throughout the 
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development of the certification system, including when considering what 
alternative on which to base the certification, see section 4.4 and Paper III.  

Table 7. Framework of key considerations when developing a certification system 
for sustainable urban areas, identified through a review of scientific l iterature 
(Paper I) 

 
The left-hand column in Table 7 lists three benefits a certification system must 
provide. Benefits for the organisation means that the certification must be 
interesting to use as a marketing tool, by the municipality, real estate owner(s) or 
developer. Benefits for the practitioners means that the certification system must 
support a strategic and structured way of working with sustainability. Benefits for 
the urban area means that the use of a certification system must contribute to 
making the urban area more sustainable.  
 
To fulfil these benefits, the certification system needs to follow three principles, 
defined further by sub-principles. Principle 1 concerns the scientific credibility of the 
certification system. This includes comprehensiveness, i.e. that the system covers all 
relevant sustainability aspects, and that aspects and indicators are selected and 
handled in an integrative way, and with high validity and reliability. Principle 2 
emphasises that the certification system needs to be practical, by being intelligible to 
those using it, simple to use by not including too many indicators or resulting in too 
expensive investigations, and have a focus on sustainability aspects over which the 
organisations using the system have influence. Principle 3 states that the 
certification system should drive change. This is achieved by defining performance 
seen as sustainable or ‘good enough’, and by guiding discussions regarding 
sustainability ambitions, priorities and possible actions among the stakeholders. The 
system should also consist of different types of indicators, to allow for monitoring of 
cause-and-effect chains, and should present results in a way that enables action to 
be taken. 
  

Benefits to be 
provided 

Principles guiding development 

Overarching 
requirement for 
compliance with 

the principles 
 Principles Sub-principles  

Beneficial for 
the 

organisation 
 

Beneficial for 
practitioners 

 
Beneficial for 

the urban area 

Scientifically  
credible 

Comprehensive 

Stakeholder and 
public participation 

Integrative 
Valid 

Reliable 

Practical 
Intelligible 

Simple 
Influenceable 

Driving  
change 

Determining what is good 
enough 

Guiding a discussion among 
relevant stakeholders 

Including different kinds of 
indicators 

Presenting the results in a 
way that enables action 
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The right-hand column in Table 7 include the overarching requirement that 
stakeholder and public participation is needed to comply with the principles, i.e. to 
understand what is scientifically credible, practical and capable of driving change. 

4.3 Understanding the relation between identified key considerations and 

expressed needs and ideas 

In order to use the alternatives (Table 5) and the framework (Table 7) in the 
development of Citylab Post-Construction, further analysis was needed to 
understand their relation and the implications of that on the certification system.  
 
To start with, some of the (sub-)principles in the framework are in conflict. For 
example, being comprehensive is in conflict with being simple, and having valid 
indicators may be in conflict with having influenceable indicators (Paper II). To fulfil 
the sub-principle of being comprehensive, the certification system should include 
many indicators covering all possible sustainability aspects, but to be simple the 
certification system should include few indicators. Valid indicators means indicators 
which measure close to the end-problem, e.g. measuring people’s health, rather than 
features in the urban environment that have an impact on human health. However, 
urban planning has little influence over people’s health compared with other factors, 
but high influence over features in the urban environment which can support health, 
e.g. walkability and greenery. Thus, all sub-principles cannot be fully fulfilled at the 
same time and must be balanced, or in some cases prioritised, relative to each other. 
 
To further understand the implications of the framework in the development of 
Citylab Post-Construction, the relations between the sub-principles and the four 
alternatives were analysed (Paper II). Through that analysis, the consequences of 
choosing the one or the other alternative became clearer. As shown in Table 8, and 
Paper II, the different alternatives meant that different sub-principles were 
prioritised. For example, by basing the certification system on Alternative 1 validity 
was prioritised, since the focus in that alternative is on the sustainability 
performance of the urban area. Basing the certification system on Alternative 2-4 
instead prioritised influence, since the focus in those alternatives is on internal 
operations of stakeholders. Thus, choosing the alternative on which to base the 
certification system is the first step in handling conflicts within the framework, by 
prioritising between sub-principles.  
 
As concluded in Paper II, the analysis presented in Table 8 clarified the decision on 
which alternative to build the development of Citylab Post-Construction on by 
defining the consequences of each alternative in relation to the framework. It also 
increased understanding of the need to use the framework to make deliberative 
design decisions throughout the development of a certification system, in order to 
prioritise and balance between sub-principles.  
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Table 8.  Summary of relations between the alternatives and the sub-principles in 
the framework. l ight grey  = the alternative supports fulf ilment of the sub-principle; 
dark grey = fulf i lment of the sub-principle seems diff icult in the alternative; 
white = two-fold relationship (see comments in cells) or the alternative seems not to 
affect the possibility to fulf i l the sub-principle (no comments)  

Principle Sub-principle Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Scientific
-ally  

credible 

Compre-
hensive 

    

Integrative     

Valid 

Certification assesses 
sustainability 

performance, which 
means measuring 
closer to the end 

problem 

Follow-up on 
performance, but the 
certification system 

does not 
 assess it 

Indicators do not 
focus on effects 

Follow-up on 
performance, but 
the certification 
system does not 

assess it 

Reliability     

Practical 

Intelligibility     
Simplicity     

Influence 

Indicators focus on 
effects, which may 
mean low influence 
due to behaviour of 

citizens and external 
factors 

Focus on learning 
outcomes through 
process indicators 

means high influence 

Focus on 
implemented 

measures means 
high influence 

Focus on the process 
of operation and 

maintenance means 
high influence. 

Drive 
change 

Defining good 
enough 

The level of 
sustainability can be 
compared between 

different areas. 

Does not focus on 
what is sustainable in 

the urban area. 

Can be difficult to 
decide due to 

unclear causality 

Can be difficult to 
decide due to 

unclear causality 

Guide a 
discussion 

 

Not in the context of 
the certification 

process, but in coming 
urban development 
projects as learning 

outcomes are 
implemented. 

 

Not for the planning 
phase, where there 

might be more 
possibilities for 
transformative 

change, but surely 
for operation and 

maintenance. 

Different 
kinds of 

indicators 

Focus on performance 
indicators 

Follow-up can include 
different indicators, 

but certification would 
focus on process. 

Focus on design 
features 

implemented, and 
not their effects  

Follow-up can 
include different 
indicators, but 

certification would 
focus on process. 

Present 
results in a 

way 
supporting 

action  

    

 

4.4 The process of developing a certification system for sustainable 

urban areas 

The alternatives (Table 5), the framework (Table 7) and their implications are all 
parts of the problem formulation phase (Phase A, see Table 3). Based on that 
problem formulation, the research process continued to the solution development 
phase (Phase B).  
 
The solution development phase was a stepwise process consisting of several steps, 
from defining the overall structure, to selecting indicators and formulating detailed 
criteria and instructions regarding each indicator (Figure 1 and Paper III). Thus, for 
each step in the process, more details regarding the certification system were 
decided. As illustrated in Figure 1, the steps of the process were either done within 
the smaller project team or through practitioner involvement. 
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Figure 1. I l lustration of the steps in the process of developing Citylab Post-
Construction with focus on the solution development phase (Phase B), from defining 
overall structure to details, with/without practit ioner involvement.  

 
As described in detail in Paper III, the sub-principles in Table 7 were used 
throughout the development process to understand the implications of each 
decision, by identifying which sub-principles were in conflict. Starting with defining 
the overall structure (step 2a in Figure 1), Table 8 was used to choose the best 
alternative on which to build the certification system. Since validity was prioritised, 
it was decided that the certification system should focus entirely on the sustainability 
performance of urban areas. Thus, Alternative 1 was chosen.  
 
When selecting indicators, the working groups (step 3) needed to balance between 
comprehensive and simple, and between validity and influence. The conflict 
between comprehensive and simple means deciding what aspects are the most 
important and must be included in the system. The conflict between validity and 
influence concerns the kind of indicators to include. Even if the endeavour was to 
have both high validity and high influence, Table 9 illustrates with a few examples 
how different the indicators suggested by the working groups were in this regard. 
Some indicators, e.g. energy use, had both high validity and high influence. Other 
indicators focused on features implemented in the urban area where stakeholders 
have a high level of influence, e.g. proportion of impermeable ground, but which 
results in low validity, in this example in terms of measuring low flood risk. Some 
other indicators had high validity and low influence, e.g. perceived safety, which is 
affected by more than the urban design, but is still an important aspect to address 
with urban design. The differences were processed both by the project team (step 4) 
and together with working group leaders (step 5). By iterating back to the overall 
structure of the certification system, the role and function of the certification became 
clearer, which in turn showed how the indicators should change to fit into the overall 
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structure, be consistent with each other and balance between sub-principles. In this 
process, different sustainability aspects needed to be handled differently because of 
the differences illustrated in Table 9. For full details of the process, see Paper III. 

Table 9. Relationship between validity and influence, with examples from suggested 
indicators 

 
Once a shortlist of indicators to include in the certification system had been decided 
(step 6a), the detailed criteria and instructions were developed together with experts 
and practitioners (step 6b). This part of the process focused mainly on balancing 
between demanding reliable and simple measurements, i.e. demanding high-quality 
investigations that are not too costly. See methods prescribed for each indicator in 
Appendix A. 
 
Both during and after the solution development phase (Phase B), tests were used as 
a means to facilitate iterations in what had been developed (Phase C). This included 
repeated discussions with the reference group, dialogue with practitioners, open 
consultation and workshop tests (the latter two comprise step 7), to get different 
outside perspectives on how the principles had been prioritised and balanced. These 
tests included e.g. discussions on whether the system was comprehensive enough, if 
investigations needed were too costly etc. 
 
The process presented above is not only a description of the specific case of 
developing Citylab Post-Construction. It is also a general exploration of how 
certification systems can be developed, using practitioner involvement to prioritise 
and balance between the sub-principles in the framework. 

4.5 Proposed certification system for assessing the sustainability of 

urban areas post-construction 

The certification system developed through the work described in this thesis is 
presented in several documents: 1) A manual (in Swedish) launched by SGBC in 
November 2019 to be used in the certification processes (see SGBC 2019B); 2) A 
background report (also in Swedish) published by SGBC in December 2019 that 
compile detailed motivations of the design of the certification system (see SGBC 
2019C); 3) Paper III, which describes the content of the certification system and how 
it was developed, but with focus on the development process rather than the product 
and its details; 4) The following section of the thesis, which gives an overview of the 
certification system, with the indicators presented in detail in Appendix A. 
 
Citylab Post-Construction focuses on sustainability performance, in accordance with 
Alternative 1 in Table 5. To evaluate the sustainability performance of the urban area, 
the certification system includes two kinds of indicators, general and site-specific. 
There are 15 general indicators, which are all mandatory and have the same criteria 
for all urban areas, while site-specific indicators must be developed for each urban 
area to be certified. The site-specific indicators should measure sustainability aspects 

Validity 
Influence 

High Low 

High e.g. kWh/m2 building area e.g. share of impermeable ground 
Low e.g. perceived safety - 



  Results | 23 

 

 
 

of local relevance that are not covered by the general indicators. The site-specific 
indicators may include e.g. cultural heritage, sewage treatment or other aspects that 
are important to address in a certain context, if e.g. some buildings should be 
preserved in certain ways or sewage treatment has a special local solution which 
needs to be monitored. The criteria for each general indicator and a description of 
how site-specific indicators should be identified, can be found in Appendix A. A 
summary of the indicators is presented in Table 10.  

Table 10. Summary of aims of the 15 general indicators in Citylab Post-Construction 
and for the development of site-specific indicators. For more details, see Appendix A 

Name of indicator The aim of the indicator is to promote urban areas… 

Safety … where people feel safe. 

Trustful community … with a trustful community. 

Places 
… with a diversity of places for different groups of people at different 
times of the day and during the whole year. 

Service range … where everyone has access to basic service functions. 

Mixture of dwellings …that counteract segregation through a diversity of dwellings. 

Acoustic environment  … with a good acoustic environment outdoors. 
Air quality … with good air quality outdoors. 

Indoor environment … with a healthy indoor environment. 

Residual waste … with little waste generated and high degree of waste sorting.  

Travel habits 
… where a high share of personal travel is by walking, cycling or public 
transport.  

Energy use in buildings … with buildings with low energy use. 

Climate impact …with a mapped and low climate impact. 

Biodiversity 
… where biodiversity and nature values are maintained and developed 
from an ecosystem perspective.  

Stormwater 
purification 

… where stormwater does not contaminate recipient waters. 

Flood risk … where flooding results only in minor consequences. 

Site-specific indicators 
… working with locally significant sustainability aspects, on the basis of 
the local conditions. 

 
While development of the certification system initially focused on follow-up of newly 
completed urban development projects, it evolved into also being a way to evaluate 
operation and maintenance of older urban environments. Thus, it does not matter 
how old the urban area is or whether it had sustainability objectives in the planning 
and construction phases. The aim is for the certification system to be used in a variety 
of urban areas and by a variety of stakeholders, including municipalities, real-estate 
owners and different collaboration initiatives, such as business-improvement 
districts (BID). The certification system can be used both to evaluate if implemented 
measures have had intended effect on sustainability performance, and to highlight 
what sustainability aspects that need to be addressed by operation and maintenance 
activities. To support further action on sustainability in urban areas, the certification 
does not result in a grade such as ‘gold’ or ‘outstanding’, as is common in other 
certification systems. Instead, the performance of the urban area is illustrated in a 
radar diagram, see Appendix B. 
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5 Discussion 

5.1 Learnings from designing a certification system for sustainable urban 

areas 

The certification system Citylab Post-Construction is a result of a transdisciplinary 
design process with a Research through Design approach. The aim in this thesis was 
to use the case of developing Citylab Post-Construction to increase the 
understanding of the design process of such certification systems. Based on the 
methodological approaches and the results obtained in the thesis, this part of the 
discussion focuses on three learnings of use in future development of certification 
systems for sustainable urban areas: 1) The importance of starting with problem 
formulation; 2) the importance of having transdisciplinary involvement throughout 
the process; and 3) the importance of iterative testing. 

5.1.1 Importance of problem formulation 

The importance of starting with problem formulation is emphasised by Lang et al. 
(2012) regarding transdisciplinary processes and by Maher et al. (2018) regarding 
design processes. In the development of Citylab Post-Construction, this part of the 
process resulted in four alternatives (Table 5) for the role and function of the 
certification system, and a framework of key considerations (Table 7) when 
developing certification systems for sustainable urban areas.  
 
The four alternatives are based on needs and ideas of potential future users regarding 
a post-construction certification system. The differences between the alternatives 
show that it was not obvious from the start what the role and function of the 
certification system should be. By formulating the alternatives, different possible 
roles and functions of the certification system became clearer, which in turn made it 
possible to make a deliberative decision on the kind of certification system to 
develop. Thus, the alternatives acted as the foundation for the continuing design 
process, not only regarding what Citylab Post-Construction would be (Alternative 1), 
but also what it would not be (Alternatives 2-4). It also clarified who the main 
stakeholder of certification would be, as the system would not consider what had 
happened during the planning and construction phases but focus on the 
performance after completed construction. Without this foundation, it would 
probably have been difficult to be consistent throughout the iterative research 
process, with many people involved, regarding what kind of certification system to 
develop and thus what kind of indicators to include. In the development of other 
certification systems, similar alternatives could be formulated regarding the role and 
function the certification system will and will not have. The alternatives presented in 
this thesis can be used and elaborated on in such work, but new alternatives can also 
be developed.  
 
The framework of key considerations is based on earlier research on certification 
systems and indicators for sustainable urban development. The principles and 
sub-principles in the framework define qualities a certification system needs to fulfil 
in order to provide intended benefits. Thus, each sub-principle is an important part 
of the problem formulation, as it clarifies what to consider when developing a 
certification system. As shown in Chapter 4 of this thesis and in more detail in Paper 
III, the principles were used throughout the development process to guide each 
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decision, from defining the overall structure to formulating detailed instructions for 
each selected indicator. In this way, the framework had a direct impact on the design 
of Citylab Post-Construction. Since problems with other certification systems, 
highlighted in previous studies, are included in the framework, the development of 
Citylab Post-Construction considered previous criticisms and ways to avoid these. 
For  example, site-specific indicators are included to make the system relevant in 
different local contexts, as emphasised by Haapio (2012), Sharifi & Murayama 
(2013) and Gouda & Masoumi (2018), and all indicators are mandatory to prevent 
only easy indicators being addressed, a criticism of other systems raised by Haapio 
(2012), Sharifi & Murayama (2013) and Wangel et al. (2016). While the framework 
was developed for the specific case of developing Citylab Post-Construction, it is not 
dependent on that context and can be used in future development of other 
certification systems. By using the sub-principles to motivate and explain decisions 
taken throughout the development process, the decisions can be more transparent 
and explicit. The framework could also be used in future research to analyse existing 
certification systems. This should make it possible to start a general discussion on 
the fundamental ideas, logic and priorities on which different certification systems 
are built, and thus also a general discussion on what should be prioritised in different 
types of certification systems and in different contexts. 

5.1.2 Importance of transdisciplinary involvement 

The defining aspect of a transdisciplinary process is having transdisciplinary 
involvement of people throughout the whole research process (Lang et al. 2012; Polk 
2014). In relation to sustainability research, Polk (2014) states that 
transdisciplinarity can be used to handle the normative nature of sustainability, the 
vast range of aspects included in sustainability, and the need for both scientific 
rigour and practicality. The latter is also emphasised by Lang et al. (2012). The 
development of Citylab Post-Construction is an example of how transdisciplinary 
involvement can be used for all these three reasons, and thus can be used to show 
the importance of transdisciplinary involvement for such a development process.   
 
First, the normative nature of sustainability means that different people have 
different opinions on what indicators to include in a certification system. This was 
handled in the development of Citylab Post-Construction by assigning the selecting 
of indicators to working groups consisting of people with different competencies and 
experiences and representing different stakeholders. To formulate the detailed 
instructions regarding each selected indicator, additional experts were involved. 
Transdisciplinary involvement can be used in a similar manner in the development 
of other certification systems, to make sure that e.g. the selection of indicators is 
based on a broad understanding of sustainability and detailed instructions are based 
on initiated knowledge regarding each indicator.   
 
Using transdisciplinary involvement to meet the need to be both scientifically 
rigorous and practical, as identified by Lang et al. (2012) and Polk (2014), is closely 
connected to the framework of key considerations. In the framework, this can be 
translated to the relationship between the principles scientifically credible and 
practical, with the overarching requirement of stakeholder participation to comply 
with the principles. In the development of Citylab Post-Construction, the conflicts 
between the sub-principles highlighted in section 4.3 (validity vs. influence; 
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comprehensive vs. simple) were concrete examples of this. Thus, when developing 
certification systems for urban areas, transdisciplinary involvement can be used to 
find a balance between what is scientifically rigorous/credible and what is practical. 
 
However, it is still unclear what level of transdisciplinary involvement is sufficient, 
e.g. how many people/stakeholders/competencies to involve in working groups, and 
what stakeholders/competences should be included. In the development of Citylab 
Post-Construction, all of SGBC’s almost 400 member organisations were invited to 
engage, while in the open consultation non-members were also invited to give 
comments. However, people do not always have the time or interest to engage to the 
extent desired, as also found by Lang et al. (2012). In this thesis work, most of the 
people included in the working groups were technical consultants or architects, as 
they were the easiest to engage, but they are not likely to be the primary future user 
of the certification system. Instead, people working in municipalities, municipal 
owned real-estate companies, business-improvement districts or similar are likely to 
be primary end-user and it would have been interesting to involve more 
representatives of these in the working groups. However, by involving different 
people in different parts of the research process, through interviews, workshop tests, 
open consultation etc., input from a variety of perspectives was obtained. In addition, 
engaging more people is not a guarantee of better results, regardless of who. In the 
development of Citylab Post-Construction, the people involved were competent in 
sustainability in an urban development context, e.g. the consultants and architects 
in the working groups had all experience of working with sustainability and with 
municipalities or real-estate companies as clients. Thus, people involved had 
complementary knowledge and practical experience regarding sustainability in the 
context discussed. 

5.1.3 Importance of iterative testing 

As a design process in line with e.g. Maher et al. (2018), the development of Citylab 
Post-Construction included several tests throughout the research process, including 
e.g. reference group meetings and open consultation. The tests used 
transdisciplinary involvement to get feedback on different versions of the 
certification system throughout the research process. Each test was followed by 
discussions within the project team regarding e.g. whether new indicators should be 
added, whether a certain indicator was too focused on having high validity, whether 
an indicator was too simple etc. Thus, each test was a way of checking whether the 
balance between the sub-principles in the framework appeared to be correct. Other 
development processes for certification systems in other contexts, and with other 
priorities of the sub-principles, should be able to include similar iterative testing, as 
a way of reflecting upon and discussing the balance between principles. 
 
However, the tests carried out in the development of Citylab Post-Construction were 
not full-scale tests. Thus, the proposed balance between the sub-principles must be 
viewed as preliminary and needs to be evaluated in future research, once the 
certification system starts being used. In an ideal process, full-scale tests should have 
been conducted as part of the research process. However, the tests performed for 
Citylab Post-Construction included a range of stakeholders and were applied on 
real-life cases, so they should still have identified major errors if there were any such. 
At the same time, it is debatable whether there is an ideal balance, e.g. whether 
anyone is willing to pay for the credible investigations needed in order to avoid being 
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accused of ‘green washing’. In addition, the willingness to use the certification system 
might be steered by aspects other than the balance between principles, such as 
economic cycles and how SGBC markets the system. 

5.2 Citylab as a way of localising sustainability  

As argued in Chapter 2 of this thesis, certification systems are one way of localising 
global concepts of sustainability, such as SDGs, planetary boundaries and the 
doughnut model, to urban areas. Citylab Post-Construction was developed with this 
ambition by selecting indicators based on global, national and local goals for 
sustainability, and by having a process based on stakeholder involvement. Thus, the 
research process used stakeholder involvement to concretise sustainability for the 
specific context of urban areas in Sweden, including prioritising which sustainability 
aspects are most important. This is in line with what e.g. Global Taskforce of Local 
and Regional Governments et al. (2016), Klopp & Petretta (2017), Gustafsson & Ivner 
(2018) and Valencia et al. (2019) identify as important regading localising processes. 
 
However, many of the sustainability aspects included in the SDGs, planetary 
boundaries and doughnut model are not included in Citylab Post-Construction. For 
example, there is no indicator addressing labour rights for decent and fulfilling jobs, 
which is part of SDG 8. Moreover, several of the planetary boundaries are not 
addressed, such as freshwater use or ozone depletion. This can be viewed as 
problematic. As stated by UN (2015), sustainability aspects are indivisible, meaning 
that they are interdependent and cannot be solved individually. In other words, all 
sustainability aspects need to be handled as a whole and not in isolation from each 
other. In addition, the indicators in Citylab Post-Construction do not always define 
a level of performance of the urban area that is sustainable. Regarding e.g. climate 
change, an urban area can emit greenhouse gases and still be certified, although 
according to the planetary boundaries concept the boundary for CO2 in the 
atmosphere has already been exceeded. 
 
As mentioned in section 4.2 of this thesis, a certification system cannot include all 
possible sustainability aspects, as it would then be impractical and thus not used. 
Therefore, certification systems, as for other ways of localising sustainability, need 
to filter the range of possible sustainability aspects and concentrate on the most 
important. Thus, the process of selecting indicators needs to be done in a systematic, 
transparent and anchored way, as already discussed. The selection of indicators is in 
turn a proxy for a broader definition of sustainability, as e.g. asking if people feel safe 
in the urban area is a proxy for crime rate. Regarding the requirement for 
certification, it is difficult to set a level for e.g. climate impact, as the sustainable level 
is not achievable at present. Thus, the criteria in the certification system should not 
be seen as static truths, but rather need to be developed over time to constantly 
demand lower and lower impact, and thus eventually define a more sustainable level. 
As a result of this reasoning, urban development has an important role to play in the 
pursuit of a just society within planetary boundaries and must do its part if society 
as a whole is to achieve sustainability. For sustainability aspects outside the influence 
of urban development, collaboration with other sectors is needed, as several sectors 
together may have enough influence to create change. In other words, a certified 
urban area means that urban development contributes to sustainable development, 
but certified urban areas is not enough to create a sustainable world.  
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6 Conclusions 
This thesis describes the development of Citylab Post-Construction and also provides 
a more general understanding of how certification systems for sustainable urban 
areas can be developed.  
 
To fulfil research objective 1, on understanding the needs and ideas of practitioners 
regarding the role and function of a post-construction certification system, the 
research process started by examining different roles and functions such a system 
could have in Sweden. This resulted in four alternatives for Citylab 
Post-Construction. A decision was made to develop the certification system using an 
alternative focusing on the sustainability performance of urban areas. Similar ways 
of identifying roles and functions can be used in the development of other 
certification systems for sustainable urban development. The most important 
learning is to be clear and transparent about what kind of system that will be 
developed, and about the kind of system that will not be developed. By clarifying the 
role and function of existing certification systems, the differences between systems 
may also be clearer. Such analyses can lead to a deeper discussion on how 
certifications should be used, by which actors and in what contexts, in order to 
support work on sustainable urban development. 
 
To identify key considerations (research objective 2), a framework was constructed 
based on earlier research. This framework was developed for and used in the specific 
case of development of Citylab Post-Construction and this thesis. It can however also 
be used in a broader discussion of different certification systems for sustainable built 
environment, regarding e.g. what sub-principles are prioritised in different systems 
and in different contexts.  
 
By analysing the interrelations between the alternative roles and functions of Citylab 
Post-Construction and sub-principles in the framework, the implications of each 
alternative as well as sub-principles were revealed (research objective 3). It was 
found that these depended on the particular sub-principle/s prioritised. By using the 
framework throughout the development of Citylab Post-Construction, the balancing 
and prioritising of sub-principles affected both the development process and the 
resulting certification system. 
 
The research process described and discussed in this thesis for the specific case of 
developing Citylab Post-Construction is also a general exploration of how 
certification systems can be developed (research objective 4). Based on this 
exploration, three aspects of such development processes are highlighted in this 
thesis: (1) the importance of starting in a problem formulation regarding the role and 
function of the certification system, (2) the importance of transdisciplinary 
involvement throughout the whole process to prioritise and balance the principles in 
the framework, and (3) the importance of iterative tests to validate whether 
assumptions made in prioritisation and balancing between sub-principles result in a 
credible and practical certification system that can drive change towards 
sustainability. 
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This thesis shows that, based on the framework, the sustainability performance of 
urban areas can be assessed post-construction in Sweden with regard to urban 
development, (research objective 5). To balance the sub-principles in the framework, 
the certification includes 15 general indicators to be used by all urban areas, and 
criteria on how to develop site-specific indicators. All indicators are mandatory, and 
the result of the certification is presented in a radar diagram.  
 
The findings presented in this thesis will thus hopefully result in more sustainable 
urban areas in Sweden, and also in a general discussion on how certification systems 
for sustainable urban areas should be developed and used. 
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Appendix A. Criteria for certification in Citylab Post-Construction 

1. Safety 

1.1  A maximum of 25% of women and men, respectively, state that they feel 

insecure when walking alone late at night in the urban area. 

1.2  A maximum of 15% of children, aged 10-15, state that they feel unsafe when 

walking alone in the urban area. 

Methods to use for the indicator: Questionnaire survey including at least 100 
people for each category (women, men and children) living, working or going to 
school in the urban area. 

2. Trustful community 

2.1  A maximum of 10% of residents in the urban area state that they do not trust 

other people living in their neighbourhood.  

Methods to use for the indicator: Questionnaire survey including at least 100 
people living in the urban area.  

3. Places 

3.1  At least 15% of the total area of the urban area is public free space. 

3.2  At least 80% of the residential and non-residential buildings in the urban area 

have access to the following: 

a.  Place for social interaction outdoors within 200 metres 

b.  Quiet and peaceful place within 200 metres 

c.  Place for movement and exercise within 500 metres  

d.  Walkable paths within the urban area. 

3.3  At least 80% of the residential buildings in the urban area also have access to 

the following: 

a.  Playground within 200 metres 

b.  Large flexible green space within 500 metres 

c.  Greater nature area (e.g. nature reserve) within 2500 metres 

d.  Outdoor place with flow of people within 500 metres 

e.  Place indoors without obligation for commerce within 1000 metres 

f.  Cultural offerings within 500 metres. 

Methods to use for the indicator: Criteria 3.1 is investigated through desktop 

investigation using maps of the urban area. Criteria 3.2 and 3.3 are investigated by 

a trained architect through site visits. 
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4. Service range 

4.1  At least 80% of residential buildings in the district have access to the  

following basic level of various forms of public and commercial service:  

a.  Supermarket within 500 metres 

c.  Preschool within 500 metres 

d. Elementary school within 1000 metres 

e. Service for repairing, sharing or reusing within 1000 metres 

b.  Package pick-up and drop-off within 1000 metres  

f. Pharmacy within 1000 metres 

g. Medical centre, hospital, dentist or similar within 1000 metres 

h. Public toilet within 1000 metres. 

Methods to use for the indicator: Desktop investigation using maps of the 

urban area, with possibly complementary site visits.  

5. Mixture of dwellings 

The dwellings in the urban area consist of: 

5.1  At least 10% with 1 room and kitchen. 

5.2  At least 20% with 2 rooms and kitchen. 

5.3  At least 20% with 3 rooms and kitchens or more. 

5.4  At least 25% of tenant owned or owner-occupier dwellings. 

5.5  At least 25% rental dwellings. 

5.6  At least 12.5% rental dwellings with a rent per m2 corresponding to a 

maximum of the following percentage of the average rent for newly produced 

rental housing in Sweden: 

a.  85% in Greater Stockholm 

b.  80% in Greater Gothenburg 

c.  75% in municipalities with more than 75,000 inhabitants 

d.  60% in municipalities with less than 75,000 inhabitants. 

5.7  At least 2.5% rental dwellings with a rent of maximum SEK 950/m2, year 

(adjusted according to the CPI from 2018). 

Methods to use for the indicator: Desktop investigation using statistics from 

official sources. 
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6. Acoustic environment 

The urban area has a maximum of 50 dBA daily equivalent sound level and a 

maximum of 70 dBA maximum sound level at: 

6.1  Preschool, elementary and secondary schools. 

6.2  80% of patios (including balconies) adjacent to housing.  

If a dwelling has access to several patios adjacent to the building (for example, 

a balcony and a common patio on the courtyard), only one has to be silent 

enough. 

Methods to use for the indicator: Desktop investigations using computer 

simulations, with possibility to use simplified calculations in uncomplicated 

contexts with low risks of noise. 

7. Air quality 

The air within the urban area reaches at most the following threshold levels: 

7.1  Nitrogen dioxide: hourly average value of more than 60 µg/m3 may not 

exceed 175 times per year. 

7.2  Nitrogen dioxide: annual average value of 20 µg/m3 or lower. 

7.3  Particles PM10: daily average value of more than 30 µg/m3 may occur no 

more than 35 times/year. 

7.4  Particles PM10: annual mean of 15 µg/m3 or lower. 

Methods to use for the indicator: Desktop investigations using computer 

simulations, with possibility to use simplified calculations in uncomplicated 

contexts with low risks of polluted air. 

8. Indoor environment 

8.1  At least 80% of all buildings (calculated in heated area, Atemp) are certified or 

have had a municipal supervision which included an approved assessment on 

the indoor environment.  

Alternatively, a survey has been conducted which shows that 80% of residents 

and/or workers state they have an ‘acceptable’ indoor environment. 

8.2  At least 80% of all buildings (calculated in heated area, Atemp) have measured 

radon levels below 100 Bq/m3. 

8.3  At least 80% of all new buildings (calculated in heated area, Atemp), completed 

after 1 January 2020, can show that environmentally and health hazardous 

substances only exist to a limited extent. 

8.4  Floor mats with DEHP are not used in pre- and primary school buildings, or 

alternatively very low values of DEHP have been measured. 
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Methods to use for the indicator: Criteria 8.1 is investigated through certifying 

buildings or having the municipality make supervisions of buildings. Alternatively, 

a questionnaire survey is conducted, including at least 100 people living, working 

or going to school in the urban area. Criteria 8.2 is investigated through site 

measurements. Criteria 8.3 and 8.4 are investigated by using a logbook of materials 

used. 

9. Residual waste 

9.1  The amount of residual waste from households in the urban area is maximum 

110 kg per person, per year. 

Or if there are more non-residential buildings in the urban area: 

9.2  The amount of household-like residual waste from businesses is measured. 

9.3  The amount of waste sorted as combustible from operations in the urban area 

is measured. 

Methods to use for the indicator: Desktop investigations using statistics from 

waste contractor. 

10. Travel habits 

The proportion of trips with sustainable modes of transport (expressed in 

person-kilometres) made within Sweden by people living and working in the urban 

area is at least: 

10.1 65% for urban areas in municipality group A1. 

10.2  35% for urban areas in municipality groups A2 and B3. 

10.3  20% for urban areas in municipality groups B4, B5, C6 and C8. 

10.4  10% for urban areas in municipality group C9. 

Municipal group is based on size of municipality and closeness to major city. 

Methods to use for the indicator: Questionnaire survey including at least 100 

people living, working or studying in the urban area. 

11. Energy use in buildings 

11. 1  At least 80% of the buildings (calculated in heated building area, Atemp) are 

low-energy buildings, which means energy class B for buildings completed 1 

January 2020 or later, and energy class C for buildings completed before 1 

January 2020. 

11.2  Surplus energy in the urban area and its vicinity is mapped. 

11.3  Opportunities for collaboration between stakeholders in the urban area 

regarding energy storage, energy balancing and load management are 

mapped. 
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Methods to use for the indicator: Criteria 11.1 is investigated through statistics 

from the implementation of EU EPBD (energideklarationer). Criteria 11.2 and 11.3 

are based on a collaborating discussion between stakeholders within the urban 

area. 

12. Climate impact 

12.1  Climate impact from the construction phase of new residential buildings in 

the urban area: 

a.  is mapped for at least 80% of the buildings completed after 1 

January 2020 (calculated in gross area) 

b.  on average less than 14 tonnes of CO2e/inhabitant, for buildings 

completed after 1 January 2020. 

12.2  Climate impact from the construction phase of new non-residential 

buildings in the urban area: 

c.  is mapped for at least 80% of the buildings completed after 1 

January 2020 (calculated in gross area) 

d.  on average less than 290 kg CO2e/m2 gross area, for buildings 

completed after 1 January 2020. 

12.3 Climate impact from energy use in the operation of residential buildings is 

less than 250 kg CO2e/inhabitant and year. 

12.4 Climate impact from energy use (excluding operational electricity) in 

non-residential buildings is less than 6 kg CO2e/m2 Atemp and year. 

12.5  Climate impact (CO2e) from public consumption and from municipally 

procured activities in the urban area from the following is mapped: 

e.  food 

f.  Operational electricity 

g.  transport fuel 

h.  infrastructure investments (e.g. roads and squares) completed after 

1 January 2020. 

12.6 Climate impact (CO2e) from consumption-related emissions from 

residents of the urban area is mapped and compared with the national 

average. 

Methods to use for the indicator: Criteria 12.1 and 12.2 are investigated 

through life cycle assessments in the planning phase of new buildings. Criteria 12.3 

and 12.4 are investigated through statistics from indicator 11 and statistics from the 

energy supplier. Criteria 12.5 is investigated through calculations based on 

statistics from the municipality. Criteria 12.6 is investigated through a 
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questionnaire survey including at least 100 people living, working and studying in 

the urban area. 

13. Biodiversity 

13.1  Two inventories of values for nature conservation (in accordance with SS 

199000: 2014), with at least three years in between, show that natural 

value classes 1, 2 and 3 have retained their classification or received a 

higher classification. 

13.2  Two analyses of the green structure within and around the urban area, 

with at least three years in between, show that the ecological distribution 

to and from the surrounding area has been maintained or strengthened. 

Methods to use for the indicator: Investigations of the values and green 

structure are made by trained ecologist, including site visits. 

14. Stormwater purification 

14.1  Stormwater flowing over impermeable surfaces is purified according to 

local requirements applicable at the time of construction. 

If there are no local requirements, stormwater flowing over impermeable 

surfaces (completed after 1 January 2020) should be delayed and cleaned 

so that the urban area can manage to store at least 20 mm of rainfall in 

such a way that the stormwater is purified by more extensive purification 

than sedimentation (e.g. infiltration). 

14. 2.  The need for purifying stormwater that flows over all impermeable 

surfaces in the urban area has been mapped. 

Methods to use for the indicator: Desktop investigations using computer 

simulations; if special measures are taken in the urban area these should be 

validated through site visits. 

15. Flood risks 

15.1  All buildings are situated higher in the terrain than local guidelines for 

new construction with regard to height above sea level. 

15.2  The building’s foundation is above the ‘calculated highest water level’ in 

watercourses and lakes, taking into account climate change until the year 

2100. 

15.3  All buildings are situated outside flooded areas, including runways, in the 

case of rainfall with a return period of 100 years, taking into account 

climate change until 2100. 

Methods to use for the indicator: Desktop investigations using computer 

simulations; if special measures are taken in the urban area these should be 

validated through site visits. 
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Site-specific indicators 

At least three site-specific indicators must be formulated for the urban area, which: 

1.  Evaluate the urban area based on sustainability aspects that are important to 

the specific location and that are not covered by the general indicators within 

Citylab. 

2.  Have been formulated and anchored through a dialogue with local actors and 

residents. 

3.  Have a clear (quantitative or qualitative) target level that is relevant based on 

the practices that apply to sustainability issues and local conditions. 

4.  Have been used to assess the urban area. 

5.  Have a designated responsible for future follow-up activities. 

Methods to use for the indicator: No specific methods are prescribed.
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Appendix B. Example of radar diagram 
Example (for a fictive urban area) of what the radar diagram will look like, each bar 
is representing the performance of each criteria for each indicator. Dotted line 
represents the performance needed for certification. 
 

 


