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Abstract: There has been a recent upswing of academic interest in the social dimensions of sustainable
cities, especially the dynamics of Quality of Life (QoL), Environmental Equity, Ecosystem Services,
Eco-Friendliness, Public Engagement, and Well-Being and Happiness Indicators. These factors
are only now being evaluated as critical aspects of sustainable place-making and community
development. This paper explores the social dimensions of neighborhood development in what some
believe to be one of the most sustainable cities—Freiberg, Germany. We look at two neighborhoods
that were specifically designed and built with sustainability principles and practices at their core.
The authors surveyed residents of these neighborhoods to measure their levels of well-being,
satisfaction with place, and other important QoL factors. Quantitative data was ascertained from
residents using a survey questionnaire. The results show a high correlation between QoL factors as a
function of place-making and sustainability practice.
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1. Introduction

Growing academic interest in the social dimensions of sustainable cities has broadened the
field of urban science to become more interdisciplinary. Researchers are looking to fields such
as community development and Quality of Life (QoL) for social indicators related to sustainable
development. Broad concepts including sense of place, place-making, and place-based indicators
common in community development, neighborhood development, and planning literature are now
found in sustainable city work. These social indicators have the unique capacity to help city designers,
developers, managers, and officials understand the relationships between urban residents and their
built and natural environments as well as social and community environments [1].

This study undertakes an assessment of these broad place-based concepts and their connections
with community satisfaction and QoL. It takes place in two planned sustainable neighborhoods in
Freiburg, Germany—Rieselfeld and Vauban. These locations were chosen due to Freiburg’s reputation
as one of the world’s most sustainable cities and the city’s deliberate emphasis on sustainability
and resiliency in developing these two neighborhoods. The study’s goals are to (a) help increase
understanding regarding the importance of place-based indicators in measuring the success of
sustainable development at the local urban level, and (b) highlight important connections between
indicators of QoL, sustainability, resiliency, and place-based indicators.
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The work on sustainability and resiliency presented in this paper is based on the definitions by
Meerow et al. [2] and the World Commission on the Environment and Development [3]. Meerow et al.
defines resiliency in an urban context as “the ability of an urban system—and all its constituent
socio-ecological and socio-technical networks across temporal and spatial scales—to maintain or
rapidly return to desired functions in the face of a disturbance, to adapt, to change, and to
quickly transform systems that limit current or future adaptive capacity.” The World Commission
on the Environment and Development defines sustainability from a development perspective as
“development that meets the needs of the present without compromising the ability of future
generations to meet their own needs.” A detailed discussion of placed-based indicators is provided
in Section 1.1, but it is important to understand that this study focuses primarily on the social
dimension of sustainable neighborhood design and thus examines only place-based indicators with
social implications.

The manuscript begins by discussing place-based indicators and characteristics of sustainably
planned neighborhoods. This leads into the introduction of the two sustainably planned neighborhoods
surveyed via questionnaire regarding QoL, placed-based indicators, and sustainability. The factors
measured, analyzed, and discussed in this study include factors (1) explaining the decision of current
residents of Rieselfeld and Vauban to move there, (2) environmental behavior and attitudes among
the residents, (3) social engagement within the two neighborhoods, (4) housing and neighborhood
satisfaction, (5) and neighborhood expectations. A more detailed description of the factors as well as
the way they were measured is provided in Section 2.2 of this paper. The study methods and findings
in Section 3 showcase correlations between these factors. Section 4 provides the context for interpreting
the study findings including limitations and directions for future research.

1.1. Why Look at Place-Based Indicators?

Place-based indicators are not new to sustainable community development and are very
diverse [4–7]. These indicators often focus on individual and community perceptions of their
environments as well as their affect or feelings towards those environments. “Sense of Place”,
for example, is a social indicator that has been especially connected to sustainable community
development. Sense of place generally concerns the meaning individuals place upon a specific
location or community [8]. Table 1 outlines previous place-based constructs in addition to measuring
sense of place.

Table 1. Sense of Place Conceptualizations.

Conceptualization Reference

Aesthetics [9]
Attachment (Emotion and Functional) [8–10]

Climate [9]
Culture [9]

Customs [11]
Dependence [8,9,12]
Familiarity [7]

Identity [8,9,12]
Nature Bonding [9]

Privacy [9]
Sense of Belonging [9,13]

Social Bonding [9,10,14]
Social Interaction [9,14–16]

Spirituality [16]

The measurement of these place-based constructs has been linked to various measures related to
the success of sustainable neighborhoods. For example, the relationship between sustainability efforts
and sense of place are likely mutually beneficial where one can be leveraged to increase the other
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and vice versa [6]. Much more research is still needed regarding place-based indicators. For instance,
community health and well-being are not universally connected to place-based indicators across
studies [17]. This study adds to the evidence regarding the link between sense of place and other
place-based concepts regarding the social aspects of sustainable neighborhoods. It is important to note
that it focuses primarily on the social dimension of sustainable neighborhood design by examining
only place-based indicators with social implications.

Researchers often include safety perception indicators in questionnaires and methods regarding
sense of place [18,19]. These types of place-based indicators help us understand the various
vulnerabilities of and risks to neighborhoods [20,21]. They may also help us understand community
resiliency [20]. Sense of place is generally a strength-based indicator coupling asset-based or capacity
building efforts as well [22]. Pstross, Talmage, and Knopf [23] note the importance of including both
assets and vulnerabilities in community development assessments, so the voices of the community can
be best shared.

Values are also influential on place-based indicators. While measurement of environmental values
has had some traction in the literature [8,24] especially in the field of ecosystem services, there remains
great room for their inclusion in measures and perceptions of sustainable neighborhoods [25,26].
Place-based social indicators may help reinforce or build values for the local community and
environment [27]. Furthermore, community values can be mapped into different typologies and used
to inform environmental or sustainable development efforts [28]. This study looks at the relationships
between community and environmental values in its assessment of place-based indicators and the
perceptions of community satisfaction and QoL.

Indicators research concerning well-being can take macro and micro approaches. Macro
approaches look at aggregate figures or rates and may compare different communities to those figures
or rates. Micro-indicators look at well-being within communities and may compare individuals or
groups within those communities. Macro-indicators of sustainable development in the U.S. associate
with macro-happiness indicators [29]; however, more studies using micro-indicators are needed
to understand which specific social aspects of sustainable neighborhoods are most important to
their residents. Social indicators, especially micro-social indicators, have been linked to community
satisfaction, which can enrich community development and lead to involvement and engagement [30].
Similarly, Badham [31] calls for place-based indicators to be democratized, which requires more
micro-level approaches. Meta-analyses and cross-community and -country analyses will also help
inform future work regarding community well-being. Community indicators that include both
social and place-based have demonstrated merits in work across studies to assess community
well-being [32]. This study adds to this body of work by specifically looking at intentionally planned
sustainable neighborhoods.

1.2. Characteristics of Sustainably Planned Neighborhoods

Ongoing rapid rural to urban migration is transforming natural landscapes and ecosystems into
manmade urban environments, creating unique and complex social, economic, and environmental
challenges. Today, more than 50% of the world’s population lives in urban areas. This trend is
continuing with projections suggesting that the percentage will increase to 68% by 2050 [33]. This will
be coupled with significant increases in “ecological footprints” associated with urbanization. Increasing
changes in land uses and urbanization emphasizes the need for sustainable neighborhood development,
including at the neighborhood scale. A vast amount of literature on sustainable development already
exists [34–37] and is, therefore, only briefly discussed in the following paragraph. Rather, the paper’s
focus is on the social dimension of neighborhood development.

The increasing number and growth of urban settlements provides an opportunity to address
environmental and social challenges through comprehensive sustainable neighborhood policies
and planning strategies. Moreover, the growth in the number and size of megacities, or those
cities with populations over 10 million, requires a greater emphasis on planning cities and their
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neighborhoods based on social well-being and QoL factors as key factors in sustainable development
efforts. The research presented here addresses this need.

Existing literature emphasizes five dimensions of sustainable development that are key to
successfully creating sustainability in urban communities or neighborhoods [13,38]: (1) economic
sustainability, (2) social sustainability, (3) ecological sustainability, (4) sustainable spatial development,
and (5) cultural continuity. As a result, different approaches have emerged that promote the
application of these dimensions to sustainable urban neighborhoods. Research has demonstrated
the efforts of neighborhoods excelling in various social aspects of sustainable neighborhood
planning [39]. For example, Li el al. [40] and Webster et al. [41] discuss Beijing’s approach to
urban sustainability through ecosystem development; Joubert [42] focuses on cultural dimensions;
Jones et al. [43] addresses the importance of economic stability; Hopwood et al. [44] highlights the
human dimension; and Galster et al. [45] centers around identifying thresholds and barriers for
achieving sustainable neighborhoods.

Like sustainable development, the social dimension of sustainable neighborhood planning is
a complex and interdisciplinary concept with various explanatory factors and multiple theoretical
thrusts [1]. While there is wide acceptance of the importance of the role and importance of the
social factors, but its goals and how to reach these goals through planning and policy are still
unclear [46,47]. Outside of social and environmental justice, the social area of sustainability has
not been fully addressed, especially at the neighborhood level [48].

The paper’s goal is to investigate how the social factors work in achieving neighborhood
sustainability and which ones are critical to achieving positive results in amenities. We need to
gain an understanding on how to quantify the social indicators and to plan communities using social
factors [46,47,49,50].

Specific services and facilities at the neighborhood scale, which are often directly related to
urban form, impact social well-being and happiness. There have been several studies recently
that have focused on the services and facilities at the neighborhood scale that have attempted to
include social well-being, happiness, and QoL. Winter and Farthing [51] identified eight indicators
leading to neighborhood satisfaction QoL, and social participation. Most of these were facilities
such as schools, supermarkets, and other amenities. Other studies point to access to health facilities,
cafés, and community centers [52–54]. Table 2 shows the findings from the literature for both the
physical and non-physical/social indicators critical in developing sustainable neighborhoods [1,55].
Non-physical indicators included cultural traditions, cohesion, social justice, participation, community,
and residential stability, among others.

Table 2. Contributing Factors to Urban Social Sustainability.

Non-Physical Factors Predominantly Physical Factors

• Education, training, and cultural traditions
• Social justice, -inclusion, -capital, -order, -cohesion,

-networks, -interaction
• Participation, local democracy, and active community organization
• Health, quality of life, and well-being
• Community, community cohesion, sense of community

and belonging
• Safety, employment, residential stability, mixed tenure, fair

distribution of income

• Urbanity
• Attractive public realm
• Decent housing
• Local environmental quality and amenity
• Accessibility
• Sustainable urban design
• Neighborhood
• Walkability

Notes: Adapted from Dempsey et al. [1], Ghahramanpuri et al. [56].

1.3. The Case of Freiburg, Germany and Two Sustainably Planned Neighborhoods

This paper looks at social and place-based indicators of neighborhood development in what
some believe to be one of the most sustainable cities—Freiberg, Germany. In this study, we look at
two neighborhoods specifically designed and built with sustainability principles and practice at their
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core. This article does not go into the details of Freiberg’s history and design processes due to the
vast amount of literature already available [26,56–59]. Rather, we provide basic information about the
city and the two neighborhoods, Rieselfeld and Vauban, which are the focus of this paper. Important
planning policies of the city and differences between the two neighborhoods are discussed in more
detail as part of explaining results of some of the statistical analyses. Figure 1 shows the locations of
these neighborhoods.
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Located at the foothills of the Black Forest in the Southwest corner of Germany and near the
Swiss and French borders, the City of Freiburg has a population of approximately 220,000 people.
Freiberg became known for its green infrastructure, public transportation, solar applications,
and significant public participation. Today, the city supports eco-tourism, universities, and research.
For example, The Albert Ludwig University in Freiburg is one of the oldest universities in Germany
and provides a significant share of employment opportunities.

Fostered by the large academic community, the green movement was strong in the city as early as
the 1970s. This resulted in a successful protest against the construction of a nuclear power plant close
to the city [60], with the city’s leadership committing to sustainable development as policy [58,61].
By the 1980s, equity considerations and sustainable development objectives were integrated with
social and community participation goals. Support for public participation and long-term planning
policies supporting sustainable growth and strategies for environmentally friendly investments paved
the way for the development of the two neighborhoods when housing shortages became apparent.

Other studies also point to this period as a milestone as Freiburg’s history. The political landscape
was certainly impacted, as city officials committed to long-term sustainability, including an increase
in the renewable energy portfolio [59,61]. According to former mayor Dieter Salomon (2002–2018),
the city’s long-term strategic approach included proactive government willing to embrace forward
thinking policies, strong public participation, and support for environmentally friendly businesses
and policies [62].
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These developments stand out in the public discussion and academic literature on Freiburg’s efforts
to become more sustainable as they are considered “eco-neighborhoods” [63]. Their development has
entailed different interpretations and ideologies of what a sustainable community is as well as size
and planning approaches. Vauban, an infill development located on a former French military base,
was designed as a family-friendly community for 5500 residents. Its development phase began in
1994 with construction beginning in 1998. The neighborhood was fully developed by 2010 [64,65].
Rieselfeld was built on the outskirts of Freiburg as a greenfield development for up to 12,000 residents.
Construction began in 1995 [66]. The first resident moved to Rieselfeld in 1996 and the neighborhood
was fully developed by 2018 [26].

Corresponding to the environmental movement, a housing-related social movement developed
as well in the early 1980s aimed at countering a developing housing crisis that was pricing younger
residents out of the market. This shortage led to increased cost of living within the city and rapid
suburbanization. As a result, policy makers explored social equity opportunities such as more
affordable and equitable housing during their planning and construction of Rieselfeld and Vauban.
In both cases, the development process addressed these issues, not only through the integration of
sustainable design and ecological concepts, but also by engagement that acknowledged the need for
community-based social infrastructure and programs. Today, both neighborhoods are held in high
esteem for their holistic social-based sustainability planning. The research presented in this publication
evaluates the social responses and characteristics of those living in these communities.

2. Materials and Methods

2.1. Questionnaire Development and Distribution

This study used a questionnaire survey method. The questionnaire consisted of 27 questions
and was administered in January 2017. A total of 204 household surveys were collected from the two
neighborhoods, 107 in Vauban and 97 in Rieselfeld. Table 3 illustrates the characteristics of the two
neighborhood survey samples. This represents 3.4% (4.2% in Vauban and 2.9% in Rieselfeld) of the
total households in the neighborhoods and the sample represents ±6.74% at the 95% confidence level.
A researcher went door to door collecting responses over several weeks. As a result, there was a 100%
response rate.

Table 3. Characteristics of Surveyed Population.

Gender Female Male N/A *

Rieselfeld 51.6% 44.3% 4.1%
Vauban 53.4% 44.7% 1.9%

Age Groups 18 to 24 25 to 34 35 to 44 45 to 54 55 to 64 65+ N/A *

Rieselfeld 8.2% 4.1% 10.3% 50.5% 19.6% 5.2% 2.1%
Vauban 14.5% 1.9% 5.8% 43.7% 21.4% 7.8% 4.6%

Children per household 0 1 2 3 4+ Mean

Rieselfeld 33.0% 24.7% 27.8% 11.3% 3.1% 1.3
Vauban 46.6% 20.4% 23.3% 8.7% 1.0% 1.0

Time living in . . . <1 year 1–3
years

4–6
years

7–9
years

10+
years

Rieselfeld 5.2% 5.2% 5.2% 15.5% 69.1%
Vauban 4.9% 9.7% 7.8% 5.8% 71.8%

Living Situation Rent Own N/A

Rieselfeld 12.4% 85.5% 3.1%
Vauban 24.3% 68.9% 7.0%

* No Answer.
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The surveys were collected randomly over a two-week period. The household respondents who
were at least 18 years of age. The survey was translated into German for those households that had
difficulties with English. There were no issues related to the English to German translation.

2.2. Measures

Individual place-based values regarding the decision to live in the community were assessed
using a seven-point Likert scale ranging from (1) not important at all to (4) moderately important to
(7) would not have relocated without it. Ten value items were presented and measured: (1) safety;
(2) peace and quiet; (3) affordability of housing; (4) quality of schools; (5) high sense of community;
(6) easy to walk places; (7) energy efficiency of household; (8) public amenities (i.e., sport fields,
community space); (9) environmental-friendly design; and (10) QoL.

Residents were also asked seven questions specific to climate change adaptation and
environmental sustainability as it has been tied to self-identity and sense of place (Herrick, 2018).
These were assessed using a five-point Likert scale ranging from (1) strongly disagree to (5) strongly
agree. The statements are as follows:

• I believe that climate change is affecting the environment
• I make a considerable effort to recycle things that I use
• I don’t really pay attention to the amount of energy used in my household
• I have made considerable efforts to change my habits in the past five years because of

environmental issues
• If available, I would be willing to use a public transit system from my home to work
• Our household tries to purchase energy-efficient appliances
• Climate Change is something humans do not influence

Neighborhood social engagement and characteristics were assessed using seven-point Likert
scales with three anchors. Residents were asked if they knew their neighbors on their street (1—none
of my neighbors; 4—half of the neighbors; and, 7—all of my neighbors). They were asked if they
felt they could influence decisions affecting their neighborhood (1—no influence; 4—some influence;
and, 7—I am most influential). They were also asked if family members were involved in neighborhood
organizations (1—no involvement; 4—some involvement; and, 7—very involved). Finally, they were
asked if living in the neighborhood today was what they expected before moving there (1—absolutely
not; 4—somewhat surprised; and, 7—No surprises).

Housing satisfaction was assessed using a five-point Likert scale ranging from (1) very dissatisfied
to (5) very satisfied. Residents were asked: How satisfied are you with your current housing situation?
Housing satisfaction was not considered among the dependent measures in this study, because it
concerned the individuals’ property and not perceptions of the community.

Three forms of satisfaction were examined. “Neighborhood satisfaction” was assessed using a
five-point Likert scale ranging from (1) very dissatisfied to (5) very satisfied. Residents were asked:
Overall, how satisfied are you living in this neighborhood? “Decision satisfaction” was assessed with
the following: I am very satisfied with my decision moving into this neighborhood. Assessment used a
seven-point Likert scale with three anchors: (1) it was a mistake; (4) somewhat satisfied; and, (7) could
not be happier. “Expectations Satisfaction” was assessed with the following: On a scale from 1 to 7,
with 1 being (did not meet my expectations at all) and 7 being (exceeds my expectation), to what degree
does the experience living in this neighborhood meet the expectations you had before moving here?

Demographic characteristics were collected for comparisons and to gain an understanding of the
sample’s background. These included participants’ gender and age as well as household characteristics,
e.g., the number of children in the home, home ownership/renter status, neighborhood tenure, and the
type of community they had previously lived in (e.g., city, rural, or suburb).
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2.3. Sample Background

The study engaged a total of 200 participants, which were split relatively evenly between the two
neighborhoods (51.5% Vauban, 48.5% Rieselfeld). The study sample was also nearly evenly divided
regarding gender (52.5% women, 44.5% men). Vauban had 55 women respond and 46 men respond.
Rieselfeld had 50 women respond and 43 men respond. 6 participants did not indicate their gender.

The median age of the study sample was 45 to 54 years of age constituting 47.0% of the study
sample. The second largest age group was individuals between ages 55 and 64 (20.5%). Younger adults
(18–35) represented 14.5% and elderly adults (over 65) 6.5% of the study sample. Most individuals
had between 1 to 3 children less than 18 years of age living at home (58.0%), but a large proportion of
individuals (40.0%) had no children less than 18 years of age living with them.

The majority of those surveyed (76.5%) owned their homes with 18.5% of households renting their
homes. Vauban had 71 homeowners and 25 renters complete the survey. Rieselfeld had 72 homeowners
and 12 renters complete the survey. Five percent (5.0%) of surveyed individuals did not answer this
question. Most residents (70.5%) had lived in the neighborhood for 10 or more years. Those who had
moved to the area tended to generally come to the neighborhood from an urban area (73.9%) rather
than a rural or suburban area.

2.4. Data Analysis

For comparison analyses, t-tests and chi-square tests were implemented depending on the type
of scale used and data acquired. Specifically, differences between the two neighborhoods were
investigated prior to any regression analyses on the social factors. For regression analyses, this study
used stepwise linear regression (entering variables at α = 0.05) to analyze the survey’s independent and
dependent variable relationships. This procedure is appropriate for exploratory data analysis as noted
by others (e.g., Talmage et al., [67]) as it helps reduce collinearity, which exploratory research models
should prevent [68]. Arizona State University’s Institutional Review Board (IRB) approved the study,
the survey instruments, and the translation of the survey to German. The IRB ID is STUDY00005514.

3. Results

3.1. Neighborhood Differences

Significant differences were observed between Vauban and Rieselfeld across six variables.
Findings are organized based on t-tests and chi-square tests.

• Rieselfeld residents tended to know their neighbors on their street (Mean = 5.396, SD = 1.714)
to a significantly greater level (t[196] = −2.469, p < 0.05) than Vauban residents (Mean = 4.833,
SD = 1.490).

• Vauban residents tended to mark easily to walk places as important in their decision to move
to that neighborhood (Mean = 5.544, SD = 1.725) to a significantly greater level (t[198] = 2.353,
p < 0.05) than Rieselfeld residents (Mean = 4.959, SD = 1.791).

• Rieselfeld residents also tended to mark public amenities as important in their relocation decisions
(Mean = 5.041, SD = 1.541) to a significantly greater level (t[198] = −3.042, p < 0.05) than Vauban
residents (Mean = 4.330, SD = 1.751).

• Rieselfeld residents were significantly more likely to own their homes compared to Vauban
residents (χ2[1] = 5.338, φ = 0.168, p < 0.05).

• 87.2% of Rieselfeld residents owned their homes compared to 74.0% of Vauban residents.
• Rieselfeld residents also were significantly more likely drive a car more often than Vauban

residents before and after their relocation (χ2[3] = 7.453, Cramer’s V = 0.196, p < 0.1; χ2[3] = 21.574,
Cramer’s V = 0.331, p < 0.001; respectively). The difference in driving a car was more significant
and salient after relocation.
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3.2. Regression Models

Importantly, the study found seven place-based social indicators were significantly related to the
three community satisfaction measures (Figure 2).Urban Sci. 2018, 2, x FOR PEER REVIEW  9 of 16 
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Only two indicators significantly explained 45.6% of the variance in neighborhood satisfaction
(F[2,142] = 59.527, p < 0.001). Housing satisfaction was the strongest indicator, followed by knowing
one’s neighbors (Table 4).

Table 4. Neighborhood Satisfaction Regression Coefficients.

Neighborhood Satisfaction B S.E. Beta t p Partial Part VIF

(Constant) 0.759 0.382 - 1.985 <0.05 - - -
Housing Satisfaction 0.616 0.058 0.655 10.584 <0.001 0.664 0.655 1.000
Knowing Neighbors 0.146 0.055 0.164 2.651 <0.01 0.217 0.164 1.000

Five indicators significantly explained 30.8% of the variance in decision satisfaction (how satisfied
people were with their decision to move into the neighborhood) (F[5,128] = 12.263, p < 0.001).
Again, housing satisfaction was the most salient indicator. The second most salient indicator was the
importance of QoL to relocation. Neighborhood characteristics, such as expectations and feelings that
one has influence over neighborhood decisions, also associated with decision satisfaction. A negative
relationship was observed between beliefs that climate change is not influenced by humans and
decision satisfaction (Table 5).

Table 5. Decision Satisfaction Regression Coefficients.

Decision Satisfaction B S.E. Beta t p Partial Part VIF

(Constant) 1.226 0.811 - 1.511 ns - - -
Housing Satisfaction 0.342 0.070 0.349 4.890 <0.001 0.384 0.346 1.014

Quality of Life 0.353 0.102 0.251 3.482 <0.01 0.284 0.247 1.037
Neighborhood Influence 0.206 0.070 0.209 2.930 <0.01 0.242 0.208 1.015

Climate Change (NOT Human Influenced) −0.371 0.125 −0.211 −2.972 <0.01 −0.245 −0.211 1.008
Neighborhood Expectations 0.173 0.079 0.157 2.177 <0.05 0.182 0.154 1.034
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Three indicators significantly explained 31.5% of the variance in expectations satisfaction
(F[3,139] = 21.295, p < 0.001). The most salient was the importance of QoL to relocation.
Not surprisingly, neighborhood expectations were associated with expectations satisfaction.
Additionally, there were neighborhood differences observed in the regression model, with Rieselfeld
residents having their expectations satisfied more when compared to Vauban residents (Table 6).

Table 6. Expectations Satisfaction Regression Coefficients.

Expectations Satisfaction B S.E. Beta t p Partial Part VIF

(Constant) 1.953 0.499 - 3.914 <0.001 - - -
Quality of Life 0.491 0.068 0.516 7.216 <0.001 0.522 0.507 1.036

Neighborhood * 0.329 0.138 0.168 2.377 <0.05 0.198 0.167 1.018
Neighborhood Expectations 0.109 0.053 0.146 2.054 <0.05 0.172 0.144 1.020

* Rieselfeld residents appear to have their expectations satisfied more compared to Vauban.

Further investigation was conducted to unearth the place-based indicators associated with the
importance of QoL to relocation. Four indicators significantly explained 43.2% of the variance in QoL
importance (F[4,162] = 32.579, p < 0.001). The strongest influential indicator was the importance of
peace and quiet to relocation, followed closely by environmental-friendly design. The importance of a
high sense of community was also associated with QoL. Finally, individuals who rented homes in the
neighborhoods appeared to find QoL less important to relocation decisions (Table 7).

Table 7. Quality of Life Regression Coefficients.

Quality of Life B S.E. Beta t p Partial Part VIF

(Constant) 3.107 0.331 - 9.390 <0.001 - - -
Peace and Quiet 0.266 0.046 0.369 5.850 <0.001 0.418 0.342 1.160

Environmental-Friendly Design 0.249 0.048 0.339 5.163 <0.001 0.376 0.302 1.263
High Sense of Community 0.122 0.044 0.175 2.750 <0.01 0.211 0.161 1.184

Rent −0.361 0.161 −0.133 −2.238 <0.05 −0.173 −0.131 1.028

4. Discussion

4.1. Explaining Neighborhood Differences and Similarities

Rieselfeld and Vauban have many things is common, but also several significant differences that
are worth noting and can help to understand neighborhood differences discussed earlier. Rieselfeld
represents a planned neighborhood with long-term strategies to develop new affordable housing to
meet the needs of the younger generation who could not afford to remain in or move to the City of
Freiburg. While Rieselfeld demonstrates a top-down policy approach based on social equity, Vauban
planners used a bottom-up grassroots planning approach when land became available. Rieselfeld
can also be characterized as a relatively self-contained new urban district compared to the smaller
Vauban neighborhood.

Despite these differences, both developments focused on limiting the involvement of investors
and keeping prices down as much as possible. In the early stages of its planning and construction
process, roughly 20% of the apartments were planned as affordable housing units. Due to significant
housing shortages, however, home values increased rapidly prohibiting the city from reaching this goal.
The city government managed the development process based on sustainable management principles,
and therefore, was able to encourage strong public involvement [69]. This helped to meet some of the
city’s social equity goals undermined by market-driven housing costs. For instance, both building sites
provided land for cooperative building developments based on collaborative “bottom-up” designs.

With the help of assigned architects and city oversight, this collaborative approach also included
strategies for finance and design of housing units to ensure household needs were met. From the
perspective of sustainable neighborhood development and engagement, this approach is very beneficial
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in terms of allowing direct public participation involvement. This included establishing social
connections and community bonding from the start. Moreover, residents saw significant cost saving as
well as the planning move away from the developer-driven model of design and construction [70].
Measured factors such as sense of community, community organization, accessibility, and sustainable
urban design (i.e., energy-efficient building design, car-free zones) stand out in both neighborhoods
due to these unique social sustainable development and resiliency approaches.

The sustainable design elements in both neighborhoods have strong similarities, but there are
noticeable differences here as well. Based on fundamental design, both neighborhoods are car-free with
low internal mobility requirements and high levels of green infrastructure such as natural wastewater
discharge systems. Easy access to public transit systems such as bus and light rail are also available.
Reducing the use of the private automobile was a focal point in the designs of both communities.
Vauban went as far as establishing car-park-free housing that requires purchasing parking at the edges
of the development. In Rieselfeld, parking is mostly available only in back alleys and in underground
parking structures. The housing, built on superblock designs, was found to support high levels of
walkability, social interaction, and shared garden space. These traits were influential in residents’
decision to move to the neighborhood, satisfaction with living in the neighborhood, and QoL.

As described earlier in the paper, social engagement and civic organizations were established early
as part of the development design. They were critical in nurturing a sense of cohesion and community
in the neighborhoods as they matured [71]. This also made both neighborhoods more resilient
and less vulnerable to external shocks and threats by building social capacity. These institutions
established community connections and a social infrastructure that enhanced the sense of place,
place identity, and “belonging”. This is demonstrated in the significant neighborhood satisfaction,
high level of articulated QoL, and social resiliency. As a result, the data show little outmigration from
the neighborhoods and a significant level of stability.

4.2. Implications for Research and Practice

Future work on place-based indicators in the context of measuring sustainable neighborhoods
should consider the following. First, housing satisfaction was the strongest indicator in this study.
There were no observed significant differences regarding housing satisfaction between neighborhoods,
gender, age, or renters and owners. This indicates that housing is not valued less by any group, nor is
it valued more by any group. Housing satisfaction is also strongly correlated with neighborhood
satisfaction levels. As indicated, most housing decisions were based on community engagement and
design involvement. This suggests that residents embrace sustainably designed homes, their placement
within sustainable neighborhoods, and the ability to engage in the development process.

The QoL factor was also important, based on its place-based indicator strength and influence
on decision satisfaction. There are a variety of indicators that form the QoL factor, including peace
and quiet, environmental-friendly design, and a high sense of community. Importantly, QoL is
not something community members simply came to appreciate but was something they desired
or specifically sought out. For example, Rieselfeld and Vauban residents highly value peace and
quiet, and environmental-friendly design. They also indicated that a high sense of community
and home ownership were important. Thus, it can be elucidated that environmental-friendly
housing and neighborhood design must be concordant with residents’ QoL needs and desires.
Future QoL investigations in sustainable neighborhoods should consider these indicators alongside
QoL measurements.

Future research should also consider incorporating psychological social capital factors [72,73] in
their place-based indicators work. Influence of neighborhood decisions (also called efficacy), sense of
community, and knowing neighbors were significant indicators in this study, but informal and formal
participation was not. Future studies should still consider these informal behaviors (also called
neighboring) and formal behaviors (also called community/civic participation) in future assessments
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(for more, see Perkins et al. [72]). Other psychological social capital indicators to be assessed may
include self-expression and elite-challenging action [73].

Residents’ choices and expectations also remained important indicators. Residents appear better
off when they own their own homes, live in the neighborhoods they want, and have their prior
expectations met or exceeded. While these facets should not be ignored in future research, they are
not unusual findings. Like this study, homeownership has been linked to higher social indicators
of well-being, but these associations are often weak [73]. Furthermore, it is not a large surprise
that expectations were connected to two satisfaction variables in this study. Residents come to
neighborhoods with expectations for the physical and relational environments they encounter, and
these expectations related to whether they stay in those communities [74–76].

It should be good news that environmental perceptions were important factors for the satisfaction
level with living in the neighborhoods. Environmental-friendly design was related to QoL and
to decision satisfaction. Efforts to promote eco-awareness may promote community satisfaction
among those living in eco-friendly neighborhoods. Nearly all households interviewed indicated that
they were satisfied/highly satisfied with their decision to move into the neighborhood, awareness
of environmental and ecosystem assets as well as high levels of renewable energy resulted in
community satisfaction.

4.3. Implications for Policy

This exploratory study does require future research to further corroborate study findings.
However, some implications for policy can be suggested.

• Cities and communities looking to attract and retain well-fitting residents to sustainably planned
neighborhoods should make sure their materials and mechanisms used to attract those residents
speak to residents’ expectations and values, such as views on climate change, peace and quiet,
and environmental-friendly design.

• Cities and communities looking to promote positive perceptions of their neighborhoods and QoL
should also consider the values of their residents and the psychological social capital (e.g., sense
of community or knowing neighbors) present among their communities.

• Sustainably planned cities and communities must recognize potential discrepancies in perceived
QoL that may be experienced by renters compared to homeowners.

These policy implications will benefit from further evaluation and later revisions as well.

5. Conclusions

There has been discussion over the last decade about the meanings that can be ascribed to the
social dimensions of sustainability. Often this dimension has been defined and operationalized as
“environmental justice or equity”, resulting in a plethora of research and concepts exploring these facets
of the field. It has not, however, encouraged other issues such as community social needs, interactive
elements with environmental quality and ecosystem services as well as economic development or
reduction of ecological footprints to be addressed. This paper shows the importance of the development
of the social dimensions of sustainability as a critical aspect of sustainable neighborhood development.
It leverages the concepts of social well-being, QoL, community satisfaction, social engagement
and community involvement, and community resiliency now being researched and discussed in
sustainability urban sciences as part of the social impacts of sustainability.

Thus, the authors elucidate and expand the idea of social dimensions in sustainability science.
They attempt to first measure these concepts, discuss how they are operationalized, and finally
show the relationships between placed-based factors of sustainability and neighborhood satisfaction.
The questions on the social dimensions of sustainability ask how planning for sustainability in urban
areas requires measures of QoL, satisfaction of neighborhoods, levels of community social engagement,
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and qualitative measures of success by looking at people’s perceptions. All these indicators contribute
to making a neighborhood more sustainable and resilient.

This paper helps us understand the measurement of QoL in sustainably planned neighborhoods.
The study provides insights regarding the importance place-based and sustainability indicators in
future measurement efforts. Residents of Rieselfeld and Vauban strongly correlated perceptions of
housing (both ownership and eco-friendliness), community engagement in the neighborhood design,
and QoL to satisfaction with moving into the community. Thus, we suggest that these variables are
key in planning successful sustainable neighborhoods, acknowledging that future research is needed
to corroborate these notions.
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