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Abstract 


Social equity and environmental protections have gained a new significance in local 
 and national policies in recent decades. At both the local and national levels, 


transportation has emerged as a vital sector for reform due to its connection to 
 emissions, social equity, and well-being. Transportation enables residents to access 
 essential locales, socialize, and generally live life, but its distribution is not always 
 equitable. Evaluating the distribution of urban burdens and benefits is a core feature 
 of the Quality of Life (QoL) field, which organizes indicators into several 


interrelated QoL dimensions to evaluate their distribution in a given area. This 
 exploratory thesis investigates the distribution of quality of urban life in Oslo, 
 Norway, and the accessibility of Oslo's transportation network. To operationalize, 
 quantify, and compare the distribution of these constructs, three measures are 
 created: Oslo's Quality of Urban Life (QoUL), Public Transportation Network 
 Accessibility (PTNA), and Cycle Network Accessibility (CNA). Findings suggest 
 that Oslo's districts are stable across QoUL dimensions; higher-ranked districts tend 
 to score high along all dimensions. Likewise, lower-ranked districts also tend to 
 score low along all dimensions. This thesis found no evidence for a relationship 
 between the rankings of Oslo's QoUL measure and the transportation network 
 accessibility measures but did find a strong, significant relationship between the 
 rankings of Oslo's PTNA and CNA measures. Furthermore, select districts scored 
 poorly across all three measures indicating a concentration of disadvantage for these 
 districts relative to the city overall. The implications of these findings are 


contextualized, and their implications for Oslo's current transportation goals are 
discussed. Finally, future avenues for research on these topics are proposed. 
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1. Introduction 



Cities have the capability of providing something for everybody,  only because, and only when, they are created by everybody. 



        ― Jane Jacobs, The Death and Life of Great American Cities, 1961 


The city is increasingly becoming the focal point of human life on earth. Today, 
 nearly 50% of the global population lives in cities and urban settlements, with an 
 expected increase to 70% by 2050 (Nguyen et al., 2020). Cities have also become 
 the focal point for consumption and environmental damage; urban areas consume 
 two-thirds of global energy and account for more than 70% of global CO2 emissions 
 (UNFCCC, 2020). Within cities, as well, are deep inequalities in wealth, labor, and 
 social mobility (Glaeser et al., 2009). Against this backdrop, interest in creating a 
 more equitable, environmentally benign, and prosperous city in the 21st century is a 
 concern for many. However, a framework for assessing these goals is a necessary 
 step in helping to work towards them reliably. One such framework is the Quality of 
 Life assessment. 


The Quality of Life (QoL) field has two main approaches. The first is to 


operationalize and compare differences in the provision of goods between different 
 geographic areas. The second is to model how access (or a lack-of-access) to these 
 goods may affect people’s subjective evaluation of their life quality (Marans, 2012). 


This thesis will focus on the former approach by measuring the provision of goods 
throughout Oslo, Norway. QoL studies are conducted at various spatial scales and 
for a variety of purposes (as discussed in the Literature Review), but within the field 
is a subdiscipline focused on the distribution of the “benefits and burdens” of urban 
life. These are often known as Community Quality of Life (CQoL) or Quality of 
Urban Life (QoUL) measures. These measures quantify the distribution of several 
indicators found to be impactful for well-being either within urban regions or 
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between urban regions. One such indicator is sustainable urban transportation, a 
 vital component in creating a greener city in the 21st century.  


Recent research illuminates transportation’s vital role in not only reaching climate 
 goals in cities but also affecting the quality of life for its residents. Transportation is 
 a significant emitter of greenhouse gasses and harmful particulates. Within Europe, 
 transportation is the leading cause of urban air pollution overall (European 


Commission, 2016), and the burning of gasoline and diesel fuel is responsible for a 
 variety of medically and environmentally harmful NO2 and pollutants (US EPA, 
 2015).  Municipal governments realize the need to transform their transportation 
 systems. Cities across the world have enacted stronger regulations and incentives 
 against private vehicle use. However, many cities require new tools to guide the 
 substantial investment they will be making in their public transportation, cycling 
 infrastructure, and walkability in upcoming years.  


Given how polluting internal combustion engine (ICE) vehicles are, cities have also 
 begun banning ICE vehicles from select districts. Cities such as Hamburg, Oslo, 
 Helsinki, and Madrid have created “car-free” zones or “car-free days” within their 
 borders, regardless of whether they are ICE or zero-emission. These car-free zones 
 and days reduce traffic-related emissions and promote active mobility modes such 
 as walking and biking, improving public health (Nieuwenhuijsen & Khreis, 2016). 


Given urban transportation’s role in emissions and well-being, it is no surprise that 
 scholars, governments, and everyday citizens are showing more and more desire to 
 find sustainable transportation modes. Contemporary QoL researchers, especially 
 those studying QoL at the urban level, acknowledge the connection between 


transportation and QoL and the need to understand the equity of their distributions.  


The assertion that transportation should be accessible in a society is relatively recent 
in transportation planning. However, human geographers, transportation analysts, 
and property developers have operationalized the term several ways (described in 
greater detail in 2. Literature Review). However operationalized, the inclusion of 
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accessibility in transportation planning and QoL studies indicates a noticeable shift 
 towards a more holistic planning process for cities and a re-analysis of what ought to 
 be included when evaluating the social equity of our urban spaces. The 


consideration for the social dimension of transportation brings transportation 


planning closer to a conceptualization of robust sustainability given transportation’s 
 traditional focus on economic and environmental impacts (Manaugh et al., 2014). 


Figure 1: Three Pillars of Sustainability 


A visual representation of robust or holistic sustainability. This construct is also known as 
the three pillars of sustainability or the triple bottom line. Note. Reprinted from (Purvis et 
al., 2019, p. 682). 
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Understanding the relationship between quality of life and transportation 


accessibility is paramount given many cities' transportation transition goals. Most of 
 these goals call not only for greater electrification in the sector but also greater 
 utilization of public transportation and cycling. For example, transportation plans in 
 Oslo (and many other cities globally) call for a growth in car-free zones, restrictions 
 on ICE vehicles, and toll booths to incentivize behavioral change and fund 


transportation infrastructure (explored in chapter 3. Context). These changes are 
 likely to lead to a growth in demand for —and reliance on— public transportation 
 and cycling infrastructure in the future. Additionally, aging populations (Eurostat, 
 2020) and the continued growth in remote working (Poleg, 2021) will likely lead to 
 a change in mobility patterns as fewer residents rely on traveling to centers of work 
 Monday-Friday. Covid-19 has been a catalyst upending normal patterns of mobility, 
 but some of this mobility re-organization will likely persist after the pandemic has 
 ended. Considering the re-organization likely to happen in urban transportation in 
 the coming years, transportation accessibility may better be operationalized by the 
 distance between residents and transportation infrastructure. This operationalization 
 emphasizes the ease and convenience of travel for any resident using the 


transportation network, irrespective of their destination. Furthermore, given the 
 extensive changes and investments being made in urban transportation today and 
 transportation’s relationship to quality of life, the distribution and relationship of 
 these two constructs should be explored. By doing so, future transportation 
 infrastructure can be considered more holistically and in combination with social 
 equity frameworks. 



1.1 Research Goal and Questions 


This thesis explores the distribution of quality of life and transportation accessibility 
 in Oslo’s districts and the relationship between these constructs. Given Norway’s 


“Zero Growth Goal” in transportation emissions and the rate of change in Oslo’s 
transportation services, it is critical to understand where the “burdens and benefits” 
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of urban life are distributed in the city using quality of life and transportation as 
 lenses. Therefore, this thesis attempts to answer the following research questions:  


1) What is the spatial distribution of Oslo’s Quality of Urban Life?  


2) What is the spatial distribution of Oslo’s public transportation and cycling 
 network accessibility?  


3) What is the relationship between Oslo’s Quality of Urban Life and its 
 transportation accessibility? 


In order to explore the spatial distribution of Oslo’s QoUL and transportation 
 accessibility, three quantitative measures will be created to operationalize and 
 quantify these constructs: Oslo’s QoUL, Public Transportation Network 


Accessibility (PTNA), and Cycle Network Accessibility (CNA). Once quantified, 
 the strength of the relationship between QoUL and transportation network 


accessibility can then be measured to understand to what extent Oslo’s 


transportation network and Oslo’s QoUL mirror each other. Of particular concern 
 from an equity standpoint are districts with indicators falling below the “poverty” 


level (defined in 4. Methods). Finally, this thesis hopes to explore avenues that may 
 enable transportation investments in Oslo and beyond to be considered more 


holistically and in relation to other QoUL dimensions. 



1.2 Structure of the Paper 


Following this introduction is a literature review exploring the rationale of QoL —
its intersection with mobility, well-being, and justice— and the role of social equity 
in urban planning and governance. The city of Oslo comes into focus in the Context 
chapter. Here, the role of “urban rejuvenation” and Oslo’s housing policy are 
discussed due to their significant ability to reshape the urban area and influence 
people's lives. Norway’s Zero Growth Goal in transportation emissions and Oslo’s 
Urban Growth Agreement are also contextualized, and their role in influencing 
Oslo’s transportation network and influencing the city’s development are explored. 
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Finally, this chapter will describe Oslo’s multimodal public transportation, the travel 
 habits of its residents, and the significant expansion of its bicycle network. 


Following Context, the Methods chapter will describe how the three measures used 
 in this thesis are created—beginning with Oslo’s Quality of Urban Life measure, 
 which will be used to operationalize and rank Oslo’s districts along seven 


dimensions of QoUL. Following this, the operationalization of Oslo’s Public 
 Transportation Network Accessibility (PTNA) and Oslo’s Cycle Network 


Accessibility (CNA) will be explained. Lastly, this chapter will discuss how these 
 three measures will be compared. Methods will also specify criteria for data and 
 justifications of QoUL indicators and transportation network accessibility measures. 


The Results chapter will then present findings from the methods through tables and 
 maps. Next, the Discussion chapter will discuss the major findings and place them 
 into context by examining the patterns, principles, and relationships found 


throughout and by discussing unexpected findings and the limitations of the 
 approach. Lastly, the Conclusion chapter will summarize the findings and explore 
 their significance —for QoUL measures, transportation planning, and Oslo’s Urban 
 Growth Agreement— and suggest directions for future research. 


Ultimately, this exploratory study suggests a methodology for urban policy makers 
and transportation planners to consider transportation and urban development more 
holistically and in combination with each other. The creation of these measures can 
allow for a systematic evaluation of Oslo’s quality of life and its transportation 
equity to enhance decision-making around transportation investment. Furthermore, 
given the mounting demand for creating more equitable and sustainable cities, these 
measures are presented as potential tools for informing decisions about designing 
more equitable transportation systems and more equitable cities. 
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2. Literature Review 



Optimism is a strategy for making a better future. Because unless  you believe that the future can be better, you are unlikely to step  up and take responsibility for making it so 



―Noam Chomsky 



2.1 The City as Subject: An Introduction  


Evidence for city planning has existed for nearly as long as cities themselves (Smith, 
 2007). The variety of design choices from disparate locations such as Mesopotamia, 
 China, Peru, and Zimbabwe reinforce what we know to be true of today’s cities; 


they reflect the activities and lifestyles of their residents and that these activities and 
 lifestyles adapt over time through external and internal pressures. Both formal and 
 informal structures within the city have been made and remade by the ruling class 
 and commoners' choices, sometimes periods of thousands of years. Indeed, many 
 millions of today’s urbanites live in cities older than the country the city is located 
 within. Although cities have remained a crucial ingredient in civilization throughout 
 history, they appear to have come into focus again in the 21st century due to their 
 outsized role in greenhouse gas emissions, population growth, and inter-city social 
 inequity. While the urban form was as relevant in ancient Uruk as today, 


environmental sustainability and social equity are receiving more attention within 
 urban planning policies and political discourse than in recent years. 


The relevance of environmental sustainability and social equity can be found in 
recent academic literature, political movements, and urban planning frameworks. At 
the macro-level, salient examples come from President Biden’s environmental plan 
in the USA, which promises 40% of its budget to “frontline communities”, namely 
low-income and communities of color (The Biden Plan to Secure Environmental 
Justice and Equitable Economic Opportunity, n.d.). The European Union’s “Just 
Transition Mechanism” in its Green Deal is another clear example of the 



(17)8 


intermingling of social and environmental concerns (The Just Transition 


Mechanism, n.d.). This integration of social concerns and environmental protection 
 can also be found at the meso-level in cities’ legislation and climate commitments. 


For example, the C-40 city network is a collection of cities making climate and “just 
 recovery” initiatives that may be well above national goals in some cases. The 
 network is also dedicated to sharing results from their programs to empower other 
 cities to learn from their programs (C40 : Agenda for a Green and Just Recovery, 
 n.d.). 


Inequalities in urban areas are well documented and the subject of much research 
 and literature. For example, it has been demonstrated that inequality within cities 
 has gone up even while inequality between countries has gone down (Glaeser et al., 
 2009; Behrens & Robert-Nicoud, 2014). Transportation has emerged as a critical 
 variable in urban studies in recent years due to its connection to both distributional 
 justice and emissions. Urban transportation enables residents to access essential 
 locales, socialize, and generally live life, but its distribution is not always equitable. 


Bullard et al. (2004) argue that “Like many other aspects of urban infrastructure and 
 service, access to essential destinations is unequally distributed - often significantly 
 along class and racial dimensions and stemming from a long history of political 
 marginalization and physical segregation” (as cited in Golub & Martens, 2014, p. 


11).  


Quality of life (QoL) measures are well-positioned to help measure the distribution 
 of the “benefits and burdens” of urban life. QoL measures are used to operationalize 
 and quantify the distribution of several dimensions salient to well-being and social 
 equity. As pressure from citizens and organizations to create more robustly 


sustainable cities builds, researchers and policymakers may turn more and more 
towards QoL studies to understand how they can make the city its residents demand. 
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2.2 Social Indicators, Neighborhood Effects, and Quality of  Life 


QoL as a construct is applied at many spatio-temporal scales and across a wide 
 range of potential dimensions, as shown in Figure 2 below. QoL is closely related to 
 concepts such as well-being and happiness, and instruments measuring these 


constructs often use similar indicators. A defining factor of QoL is the effect that 
 external factors have on residents’ subjective evaluations. Factors such as 


infrastructure, governmental institutions, and access to education. When comparing 
the quality of life of different districts within a city, the meso-level is the most 
relevant in order to measure the dimensions that are likely to be found in the city 
and likely to differ between districts. QoL measures at this level of spatial analysis 
are often called Community Quality of Life (CQoL) measures or Quality of Urban 
Life (QoUL) measures to demarcate them from measures focusing on different 
scales. 
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Figure 2: Spatial Scale of Quality of Life Measures 


Contemporary QoL studies can be viewed as a continuation of the Social Indicators 
 Movement of the 1960s. The Social Indicators Movement “represented a shift in the 
 concern of public attention away from a consideration of mostly economic 


phenomena to a consideration of the social state of society as well” (Stimson & 


Marans, 2011, p. 34). The social indicators movement was interested in how 


different dimensions of the urban experience can shape social outcomes. Stimson & 


An approximation of the spatial scale of various QoL and wellbeing instruments. This thesis is focused on measuring within city 
differences at the meso-level. Note: the spatial placements are estimates created by the author for illustrative purpose
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Marans (2011) have reviewed definitions of social indicator definitions and usage 
 over time and summarize that: 


Embedded in that [social indicators] approach was the notion that through 
 appropriate interventions it would be possible to improve the state of things 
 for the benefit of the people and hence the link between social indicators 
 movement and the incorporation of objectives related to equity, equality and 
 social justice into public policy (p. 36).  


This definition of the Social Indicators approach (and by proxy, the QoL approach) 
 is closely related to contemporary thinking on distributional justice at the urban 
 level and neighborhood effects.  


Distributional justice is concerned with who has access to vital goods in society and 
 who bears the burdens of urban life. A helpful framework comes from Pereira et al. 


(2017) who have identified three interrelated questions about distributive justice that 


“can’t be addressed in isolation from each other” (p. 172). These three criteria are 


“(i) what -that is, which benefits and burdens- should be distributed? (ii) On which 
 moral principles should distribution patterns be based? (iii) What is the fairest 
 distribution pattern?” (p. 172). Understanding the distribution of goods in society is 
 thought to be important not for abstract, theoretical reasons but because access (or 
 lack of access) to these goods has been shown to affect life outcomes. The name 
 given to this phenomenon is neighborhood effects.  


Neighborhood effects are based upon the composition of one’s neighborhood. 


Elements such as access to amenities, unemployment levels, exposure to traffic, and 
educational achievement have been found to have a significant (albeit varied) effect 
on life outcomes of the neighborhood’s residents (Kling et al., 2007; Chaix et al., 
2011; van Ham et al., 2013). Neighborhood effects are thought to have internal and 
external characteristics. The internal effects include primary socializing (the values, 
habits, and motivations learned in one’s home through family) and secondary 
socializing (role models, social norms, and the social network coming from one’s 
community). External effects include many other aspects of a neighborhood, 
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including the local institutional resources, the economy, educational quality, public 
 health, and employment rate (Brattbakk & Wessel, 2017). Brattbakk & Wessel also 
 explain that neighborhood effects seem to be especially impactful for children, the 
 elderly, and those with greater exposure to the neighborhood in general, such as 
 non-working residents. As for children and youths, the authors also show that 
 educational attainment, employment status, job type, and health outcomes are 
 affected by a combination of internal and external neighborhood effects. The degree 
 of exposure seems to differ between groups as well. The authors show that children 
 of working-class parents are more affected by their neighborhoods than middle- or 
 upper-class children, likely due to working-class children spending more time in 
 their local neighborhood and being more exposed to its effects (p. 348). Children 
 with parents belonging to professions of the “upper-class” (managers, professors, 
 financial agents) are more likely than their neighborhood peers also to join 


professions of the upper-class (p. 356). An exploration of research on neighborhood 
 effects in Oslo by Brattbakk & Wessel (2017) is found 3.2.3 Neighborhood effects 
 in Oslo.  


QoUL studies tend to select indicators thought to be important to neighborhood 
 effects and quantify their distribution across an urban area. In a QoUL measure, 
 these urban “benefits and burdens” are measured through discrete, interrelated 
 indicators. These individual indicators are then often clustered into different 


dimensions that account for many of the conditions considered important for quality 
of life. The dimension of Education, for example, may include indicators such as the 
rate of high school graduation, the rate of higher education attainment, and the 
students’ assessments of their educational quality. The QoUL approach requires a 
substantial amount of data and often utilizes datasets such as surveys, census data, 
and environmental indicators such as air quality measurements. It is considered best 
practice to incorporate both objective and subjective indicators within the field to 
create a more robust, representative measure (Stimson & Maran, 2011, p. 50). 
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Common dimensions within contemporary QoUL measures are education, 
 socioeconomic status, health outcomes, housing, access to nature, social 
 environment, crime and safety, urban design, access to public services, and 
 transportation. Koramaz & Turkoglu (2017) describe QoL as a multidimensional 
 concept and explain that “the selection of domains in a QoL research is often guided 
 by the purpose of the study, rather than an absolute definition of QoL” (p. 337).  


Depending on the goals of the QoUL project, different dimensions and indicators 
 may be chosen, different theoretical lenses may be employed, and different analyses 
 may be conducted to analyze the results. Although there is much variety in 


dimensions and indicators, Sirgy (2011, p.18) has found that many contemporary 
 QoL projects address one or more of the following goals: 1) Socioeconomic 
 development, 2) Personal utility, 3) Just society, 4) Human development, 5) 


Sustainability, 6) Functioning. However, even if the goals many QoUL studies may 
 be categorized into a relatively few categories, the indicators used in these goals are 
 much more numerous.  For example, two QoUL studies containing transportation as 
 a dimension may use entirely different indicators if their interest is to create a QoUL 
 measure that assesses “Just society” instead of “Personal utility”. This distinction is 
 pertinent because, similar to the Social Indicators Movement, transportation studies 
 also expanded their concern to incorporate social dimensions in their analyses.  



2.3 City in Motion: Urban Mobility and Wellbeing 


If the Social Indicators Movement can be seen as a turning point in urban studies 
 towards a concern for social equity and distributional justice, transportation studies 
 can be said to have made a similar transition –albeit much more recently. As 
 Manaugh et al. (2014) write: 


Throughout most of the 20th century, transportation planning goals were 
almost entirely mobility-based, but there has been significant progress since 
the early 2000s in acknowledging social equity issues as being important, 
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and articulating social equity in addition to environmental and other goals 
 and objectives (p. 175) 


This is a critical step because, as Golub & Martens (2014) point out, “equity is only 
 one of many competing and important measures of transportation outcomes, most 
 notably safety, economic development, and environmental quality” (p. 9). Golub & 


Martens (2014) argue that without a clear equity goal in transportation networks, it 
 is unlikely that progress will be made on the issue. This historical lack of equity and 
 environmental goals in transportation explains why these indicators and frameworks 
 lag behind indicators such as safety or economic impact, which had historically 
 received much more attention.  


Access equity has become a focus of urban researchers in part because of its 
 importance in quality of life and social outcomes. Delbosc et al. (2019) write that 


“travel is one of the most important facilitators of life and a prerequisite for 
 economic and social activity” (p. 1) and that limitations to mobility options can 
 reduce satisfaction with life. Badland et al. (2017) note that transportation is relevant 
 for reducing area-level inequality by improving productivity, engagement, and 
 social inclusion in their study of the connection between transportation mode and 
 health. The authors assert that adequate transportation options are important for 
 education, employment, access to food, health, and social services (p. 209). Eby et 
 al.’s (2012) findings similarly find that transportation was seen as a vital component 
 of QoL by residents of Hamilton, Ontario, especially for low-income individuals 
 and families. Transportation is essential for connecting households to the essential 
 activities and locales of modern urban life. However, the question remains, “how do 
 researchers determine what equitable transportation looks like?” 


2.3.1 Transportation Accessibility 


When equity is the primary concern, Golub & Martens (2014) argue that 


accessibility is the most appropriate indicator for evaluating a transportation system. 


A common metric for measuring accessibility is comparing public transportation 
(PT) performance against private vehicles in getting residents to centers of work, 
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healthcare providers, schools, and other essential destinations. Many of these 
 accessibility studies point to both private vehicle trips being quicker than public 
 transportation for most trips outside of the city center and for inequality within the 
 public transportation system’s effectiveness. However, due to private vehicles' role 
 in traffic congestion and emissions, cities will likely rely on PT to a greater degree 
 than they already do to meet their environmental goals (Currie, 2018). This growth 
 in the importance of PT entails large investments and reconfigurations of PT 
 networks in many cities in order to make it effective and accessible for more of the 
 city’s population. 


In cities that have pledged greater PT utilization, it is paramount to understand how 
 accessible the current PT system is. In cities with weak PT, accessibility may just 
 measure whether residents have access to any form of transportation within a given 
 radius of their home as in Lee & Guhathakurta’s (2013) study on quality of life and 
 urban sustainability in the greater Atlanta, USA, metropolitan area. In cities with 
 more robust, multimodal transportation systems, accessibility studies can measure 
 the effectiveness of PT across several transport modes. Badland et al. (2017) explore 
 how well Melbourne, Australia, has met its stated policy for bus, tram, and train 
 accessibility for its residents in order to understand the effectiveness of such 
 regional transportation policies in practice. In previous studies related to PT 
 accessibility, patterns between transportation accessibility and demographics have 
 been found. For example, Ricciardi et al. (2015) find that in Perth, Australia, the 
 elderly (a group often reliant on public transportation) have been found to be most 
 disadvantaged by the distribution of public transportation. In Milan, Italy, Brambilla 
 et al. (2013) have also found inequality in transportation accessibility. Better public 
 transportation is correlated with higher socioeconomic status and QoL in Milan due 
 to transportation infrastructure and property prices both being clustered centrally.  


Referring back to Pereira et al.’s (2017) distributional justice criteria, the above 
examples can be seen as examinations of where the “benefits and burdens'' of transit 
systems are distributed. Understanding where these benefits and burdens are, 
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however, is but one part of distributional justice. Some authors then attempt to 
 answer Pereira et al.'s latter criteria: on which principles should equity concerns be 
 based, and what a fair distribution is according to those principles. For researchers 
 and policy makers interested in achieving their equity theory of choice, Behbahani 
 et al. (2019) have operationalized various equity theories into mathematical 
 formulas in order to apply them to transportation network design. (see Table 1 
 below). Making social equity theories quantifiable enables the modeling of 


transportation networks along social dimensions that would otherwise be difficult to 
 do on a large scale. Planners and policymakers can utilize mathematical models 
 expressing ethical concepts to guide where they should build out new infrastructure.  


Table 1: Applying Equity Theories to Infrastructural Investment 


Mathematical formulations for infrastructure investment corresponding to different social equity approaches. Note. Reprinted from “A 
conceptual framework to formulate transportation network design problems considering social equity criteria”, by Behbahani et al., 
2019.
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Similarly, to achieve the social equity goal of improving the living conditions in 
 areas with the lowest transportation accessibility, the concept of “transportation 
 poverty” is an indicator that previous research has used to assert a lower threshold of 
 adequate transportation accessibility (Golub & Martens, 2014; Lucas et al., 2015). 


This transportation access poverty line tends to be measured similarly to how an 
 economist would measure socioeconomic poverty by comparing transportation 
 access rates to an average or a minimum standard. Like economic poverty, 


transportation poverty is a normative indicator that can inform where investments or 
 interventions would have the most benefit for those most disadvantaged. 


  


Unlike slower-to-change urban factors such as housing stock, transportation services 
 and roadways are transformed relatively rapidly. New bus routes and bike lanes are 
 being created every year in major cities. Covid-19 has only accelerated the 


expansion of new bike lanes in many urban areas, and new technologies such as 
 electric scooters have become a part of the urban mobility landscape. Similarly, 
 pressures to rectify social inequality and enhance environmental protection will 
 likely transform the form and functions of many urban landscapes as cities 
 experiment and learn from each other. This period of political and technological 
 disruption leads one to suspect that the city of 2020 may look significantly different 
 from its 2030 counterpart. This change may be aided by learning networks such as 
 the C-40, which promote experimentation between states. 



2.4 The Changing Cityscape 


That the urban form will change is one of the safer bets we can make. As Martens 
(2012) points out, transportation in many western countries is primarily determined 
by the government, is highly regulated, and relies on public funding. From the 
1950s, car use transformed the city. This happened not purely through market forces 
but also through government intervention and through taxes— drawing and re-
drawing the urban landscape to become more car-friendly. However, many cities 
have entered a new paradigm wherein leaders plan for a future with fewer cars and 
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more bicycles, sidewalks, and micro-mobility services after decades of car 


dominance. The phasing out of the private vehicle in favor of cycling and PT will 
 likely necessitate the buildout of cycling infrastructures such as bike hotels and 
 bicycle-sharing services to facilitate travel to and from public transportation hubs 
 (see 3.2.1). It will likely also transform the cityscape by eliminating many parking 
 spaces for cars and freeing many square kilometers of urban space (Berg, 2016; 


O’Sullivan, 2019). 


  


The addition of new mobilities and a change in public policy is not the only 
 disruption cities face. While covid-19 has led to many more working from home 
 than otherwise would, the trend towards remote work and the home office was 
 already ascendant pre-covid (Poleg, 2021). Moreover, although many will likely be 
 returning to their offices post-vaccination, several employers have indicated an 
 acceptance of employees working remotely post-covid (Baker, 2020). Additionally, 
 as the demographics of many European countries and beyond transition to a much 
 older population structure due to low birth rates and higher life expectancy 


(Eurostat, 2020), larger proportions of the population will be out of the workforce, 
 dependent on public transportation, and travel into employment centers less 
 frequently. Thus, remote working and an aging population may lead to centrally 
 located employment centers becoming less vital to many urban residents and may 
 lead to more polycentric cities where ease of local transportation is more relevant 
 than the duration of trips into the city center. 



2.5 Literature Review Conclusion 


Cities across the globe are grappling with meeting decarbonization goals while 
 feeling a growing pressure to become more equitable. Many environmental groups 
 and government policies have begun seeing distributional justice issues and 


environmental issues as interrelated and have goals to address both simultaneously. 


Although not the first nor only methodology for investigating distributional justice, 



(28)19 


QoUL studies have emerged as an effective way to operationalize and quantify the 
 distribution of dimensions thought to be important for quality of life.  


One such dimension to have gained popularity over recent years is transportation. 


Once a domain dominated by a concern of safety, volume, or emissions reductions, 
 transportation has become an essential part of discussions of urban equity (Golub & 


Martens, 2014; Manaugh et al., 2014). Not only does urban transportation sit at the 
 confluence of these issues, but it will also see significant changes to its makeup in 
 the upcoming decades as new policies, behaviors, and technologies aim to make 
 much-needed emissions reductions and contribute to greater equity and increased 
 wellbeing. At the same time, these new technologies, policies, and behaviors will 
 likely shape the urban form alongside current trends of car-free zones, remote 
 working, and aging populations. These factors may change the way that 
 transportation accessibility is conceptualized in the future. 


Having established an overview of some of the topics pertinent to this thesis, let us 
 now turn our attention towards the geographic scope of this paper, Oslo, Norway. 


The following chapter will describe the particularities of Oslo and put into context 
 the transportation and developmental policies relevant to a QoUL study and relevant 
 to the residents of the city. Reflections from the following chapter will be used to 
 inform the choice of indicators in Oslo’s QoUL measure and be used to help 
 contextualize and discuss this study’s results. 
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3. Context 



All cities are mad: but the madness is gallant. All cities are  beautiful, but the beauty is grim. 



        ―Christopher Morley 3.1 Context Introduction 


As described in the Literature Review, many authors have explored connections 
 between transportation accessibility and well-being. Related to this scholarship is 
 the assertion that transportation ought to be accessible and that government policies 
 influence transportation’s character. These topics are especially relevant in Oslo due 
 to the large transportation investments the city and national government are making 
 in Oslo’s infrastructure and Oslo’s reputation as a city with high living standards 
 and equity. This chapter will provide context for the policy mechanisms and 


pathways relevant to Oslo’s transportation system and the developmental trends that 
are likely to affect the QoUL and transportation network accessibility in Oslo’s 
districts. This is not an exhaustive list of policies and their impacts but is instead 
meant to articulate an outline of key trends. First, Oslo’s development over the last 
several decades will be examined at the macro level. Including the creation of Oslo 
as a distinctive city, the role housing has in creating segregation, and what this 
means for the distribution of QoUL in Oslo’s districts. Next, the role of Oslo’s 
Urban Growth Agreement on the city’s transportation infrastructure will be 
examined, and the role the national transportation ministry has in setting goals for 
Oslo is explored. Finally, Oslo’s current transportation system and the city’s cycling 
network buildout are discussed before concluding the chapter. Ultimately, this 
chapter will help account for the QoUL dimensions selected for this study and why 
examining the interplay between Oslo’s transportation infrastructure and the city’s 
QoUL is crucial to investigate at this particular moment in time. 
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3.2 Oslo’s Development 


Oslo’s reputation as a highly educated, happy, Tesla-driving, home-owning, and 
 nature-oriented populace is supported by a number of comparative analyses. 


Approximately 52% of Oslo’s residents 16 and older have achieved higher 


education (SSB, 2020b) which is higher than the national average of approximately 
 35%. Electric vehicles account for nearly 20% of personal vehicles in Oslo, nearly 
 doubling the national average of approximately 10% (SSB, 2020a). According to the 
 United Nations’ World Happiness report 2020, Oslo is the 7th happiest city in the 
 world, just trailing behind Norway’s country ranking of 5th place. To top it off, Oslo 
 won the 2019 European Green Capital award given by the European Commission 
 and scored the highest possible rank in 8 of the 12 indicators the committee judge 
 cities on, including air quality, land use, and waste management. These positive 
 indicators, however, are counterbalanced by less positive urban indicators and 
 developmental trends. Inequality in housing access and the lack of affordable rental 
 property in Oslo seems opposed to the Nordic Model of de-commodifying life. 


Deepening wealth inequality and inflated housing prices push first-time 
 homeowners and the less wealthy towards the city's periphery or out of Oslo 
 completely. For those able to afford to live within the city, there are also well-
 documented divisions between socioeconomic class, cultural class, and ethnicity 
 (Ljunggren & Andersen, 2015; Ljunggren, 2017). The following sections will 
 explore some of these developmental trends. 


3.2.1 A Rejuvenated City 


Oslo’s development over the past several decades seems to embrace many facets of 
 the distinct city trend. Gomez (1998) describes the distinct city as a form of urban 
 rejuvenation that involves the “re-imagining” of a city, where a new city identity is 
 marketed to residents and tourists alike. The distinct city approach promotes the city 
 as a unique place with attractive, one-of-a-kind venues worth visiting and 


celebrating. 
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At a macro-economic level, the distinct city and urban rejuvenation are usually 
 utilized by post-industrial cities to transform themselves from industrial centers to 
 service-oriented hubs. Many focus on tourist generation to replace the income that 
 once came from industry (Gomez, 1998). The distinct city approach can be called a 
 trend due to its global transmission and adoption (Gonzalez, 2011). Gonzalez 
 describes urban rejuvenation as a “model” which has been marketed through urban 
 planning conferences and summits across the world as a means of preventing the 
 economic decline found in many post-industrial cities.  


Oslo’s rejuvenation is perhaps seen most clearly along its shoreline. Harbor 
 rejuvenation from the mid-1980s onwards has transformed Aker Brygge (Aker 
 wharf), formerly an industrial shipyard, into one of Oslo’s tourist hotspots. The 
 transformed Aker Brygge is now home to Oslo’s most expensive housing, exclusive 
 bars and restaurants, and an impressive collection of yachts and recreation boats. 


See Figure 3 and Figure 4 for examples of Aker Brygge before and after its 
transformation. 
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Figure 3: Aker Brygge’s Shipyard Pre-Rejuvenation  


Panorama photo of the Aker Mechanic Workshop along Oslo’s Aker Brygge waterfront. 


Oslo’s city hall is seen in the background at the water’s edge. Unknown Author, n.d. 


Distributed under a CC-BY 3.0 license.
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 Figure 4: Aker Brygge in 2014 


Aker Brygge in 2014. The dramatic change from industrial shipyard to promenade with 
 recreation boats can seen. The Astrup Fearnley Museum of Modern Art is found in the 
 bottom left corner. Nic Lehoux, 2014. Distributed under a CC-BY 3.0 license. 


A similar waterfront transformation has occurred all along the fjord throughout the 
 city. In 2000, Oslo city council announced plans to transform large parts of its 
 waterfront into an attractive housing, commercial, and recreation space. In 2008, the 
 Fjord City Plan (“Fjordbyplanen”) was adopted. According to Oslo’s planning and 
 building department:  


In the next decades, large portions of Oslo’s seafront have been transformed. 


Areas that were dominated by port activities, industry, roadways, and other 
heavy infrastructure, are today developed as public spaces, swimming areas, 
harbor promenades, dwellings, cultural areas, offices, and restaurants. (Oslo 
Municipality planning and building department, p. 3, 2017 [original text in 
Norwegian])   
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Many high-profile, impressive buildings have been developed along Oslo’s 


waterfront in the past two decades. Locations such as Oslo’s opera house (opened in 
 2007), the Nobel Peace Center (opened in 2005), the Astrup Fearnley Museum of 
 Modern Art (relocated in 2012), Oslo’s central library (opened in 2020), Norway’s 
 National Museum (under construction) and the relocated Edvard Munch Museum 
 (under construction) adorn the shoreline and attract visitors. Additionally, many new 
 offices, apartment buildings, restaurants, and tourist-oriented activities have all 
 contributed to the transformation of Oslo’s waterfront. These are prominent but not 
 isolated examples of investments made into Oslo to rejuvenate the city and 


transform it. These initiatives help contribute to Oslo’s reputation as a modern, 
 future-oriented city. Developmental projects such as these are likely why the travel 
 website Lonely Planet has described Oslo as a “compact, fun, cultured, and with a 
 sense of reinvention” (Lonely Planet, n.d.). 


Although they often create tourist-friendly sites and can increase service sector 
 activity, large, district-wide rejuvenation projects can effectively gentrify entire 
 areas of a city. The displacement of previous inhabitants often occurs through a 
 combination of higher property costs and reduced social housing for the poor (Lees, 
 2008). When judging the fairness or even effectiveness of a rejuvenation project, it 
 is paramount to consider not only who benefits from it but also whether there are 
 negative effects for the population living in and around the area. The same elements 
 contributing to Oslo’s status as a modern, reinvented city also leave some to 


question whether this development is in everyone’s interest. In a study focused on 
the Barcode project (a waterfront development near the Oslo opera house along the 
waterfront), Andersen & Røe (2017) argue that the Barcode project does not 
contribute to the making of a just city. The authors find that the development of the 
Barcode (a formerly working-class neighborhood) neglects the economic, social, 
and cultural contexts of this area. The project ultimately does not make good on its 
vision of creating an equitable space. The Barcode’s development of high-end 
offices and expensive housing lacks any genuinely affordable housing and creates 
an exclusive area for the affluent professional class. 
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Social equity should be a primary concern for development projects and the policies 
 guiding them because housing stock is a slow-changing good, and inequality created 
 through gentrification is not easily reversed (Bengtsson et al., 2017). As noted, 
 housing accessibility is an essential element in QoUL due to its role in creating 
 segregation between socioeconomic classes and making entire areas of the city 
 unavailable to portions of the population. Norway’s housing has been the subject of 
 much criticism due to its deregulation and status as an asset class, deepening wealth 
 inequality within major cities between those who rent and those who own property. 


3.2.2 Housing Accessibility: Oslo’s Wobbly Pillar 


A full interrogation of housing in Oslo and its causes is beyond the scope of this 
 paper. However, the symptoms of housing policy, namely the economic and cultural 
 divisions these policies create are meaningful elements in understanding the 


distribution of QoUL in Oslo. Described as the wobbly pillar of the Nordic Model, 
 Norwegian housing has become deregulated and primarily determined by market 
 forces from the 1960’s onward (Kemeny, 2007). The other pillars of the Nordic 
 model include social security, education, and healthcare, which are all still 
 socialized and regulated.  


Due to its deregulation, housing has become an asset class that has appreciated in 
 value at a faster rate than overall GDP growth. The continuous growth in housing 
 value has contributed to wealth inequality between families which have owned 
 housing in Oslo for decades and first-time buyers (Tranøy et al., 2019). As many 
 authors have discussed, the deregulation of housing is seemingly at odds with the 
 Nordic Model’s de-commodification of life (Kemeny, 2007; Bengtsson et al., 2017; 


Tranøy et al., 2019). In Norway as a whole, 7 of 10 first-time homeowners rely on 
 the “bank of mum and dad” to purchase their dwelling (Tranøy et al., 2019, p. 391). 


The “bank of mum and dad”, in turn, is often dependent upon whether a 


homeowner’s parents have also owned property which has appreciated in value over 
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previous decades. This reliance on intergenerational wealth to purchase housing has 
 some authors concerned that wealth inequality —and housing segregation— will 
 continue to grow without a policy intervention to mediate the current system 
 (Kemeny, 2007; Bengtsson et al., 2017). The high prices of home ownership and 
 rental rates can push Oslo’s marginalized residents towards the city's peripheries and 
 limit their choices in housing location. This restriction of choice can have 


meaningful impacts on the lives of residents. 


Toft and Ljunggren (2016) found that the class composition of a neighborhood had 
 an effect on educational outcomes and class membership in adolescents in Oslo. The 
 authors argue that class advantage has geographic influences, which should inform 
 discussions of urban inequality. This research points to the importance of 


neighborhood factors in outcome. In an analysis of class-based living patterns in 
Oslo from 1970-2003, Jørn & Andersen (2014) have found increases in economic 
class segregation (between wealthier and poorer) as well as cultural segregation 
(between those more or less cultural capital) in Oslo. 
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Figure 5: Distribution of Economic Class in Oslo 


A visual representation of the distribution of economic class in 
 Oslo at the sub-district level. Note. Reprinted from (Ljunggren & 


Andersen, 2015, p. 315)
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Figure 6: Distribution of Cultural Factions in Oslo 


The above body of work helps establish that Oslo’s spatial division is not due 
 exclusively to organic processes of residents choosing where they would like to live 
 based on personal preferences, nor should its effects of this spatial division be 
 ignored. Larger economic processes such as housing deregulation and city 


rejuvenation projects greatly influence the housing options residents have available 
 to them. Furthermore, this spatial division is critical to keep in mind when 


considering the distribution of transportation network accessibility because if 
 transportation is not equitably distributed throughout the city, then the negative 


A representation of the distribution of cultural capital in Oslo at 
 the sub-district level. Note. Reprinted from (Ljunggren & 


Andersen, 2015, p. 317) 
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