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Abstract
Deciding between sustainability or prosperity may be a false choice when the phenomena are
appropriately defined and considered together (Stiglitz et al. 2009). With reference to
existing indicator systems and frameworks, including the Framework for Strategic
Sustainable Development (FSSD) and the Community Capitals Framework (CCF), this
research developed three novel indices (SMSI, SMSI+, and CCFI) using a Strategic
Sustainable Development (SSD) approach to measure and analyze the correlation between
sustainability (SMSI, SMSI+) and prosperity (CCFI) in Swedish municipalities. The
spearman rank-order coefficient values were 0.259 and 0.588 for SMSI and CFFI and SMSI+
and CCFI, respectively. Both were significantly correlated with a p-value of 0.05, where
SMSI+ and CCFI were 0.329 more correlated than SMSI and CCFI. This showed that an
index that more comprehensively considers an SSD approach correlates more with CCFI.
Furthermore, only six out of 234 Swedish municipalities ranked in the top 10 percent of both
SMSI+ and CCFI, showing that it is difficult to successfully pursue sustainability and
prosperity together in practice. Importantly, this research also demonstrates that it is possible
to create indices using an SSD approach while outlining the methods for how to do so.
Keywords
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Sustainable Development, Sustainability Indicators, Community Capitals

Statement of Contribution
This research has truly been a group effort. Over the course of our project, we have found a
good balance between our workload. When some have been unable to contribute, others have
stepped up. Each person has been driving the work at some point. While some tasks were
easily defined separately, it is difficult to tell where one individual’s contributions begin and
another’s end. Every part of this report has been influenced by countless hours of collective
thought, conversation, and writing and the final product is better because of it. There were at
least 6 iterations of this report, all of which were contributed to fully by each team member.
As such, this report is truly greater than the sum of its parts. Together, as a team, we achieved
something more than any of us could alone. We are better academics and people for having
had this experience.
Alex’s role in the group has changed over the course of the thesis project as we have adjusted
the way we work to best suit the personal needs, availability, and interests of each member of
the team. In addition to administrative tasks like organizing notes and ongoing group tasks,
Alex wrote the initial and final versions of the methods and results, the executive summary,
and the third edition of the discussion and the fourth edition of the conclusion. In addition,
Alex was the first editor on the introduction and completed a comprehensive final edit leading
up to the May 16th deadline. Alex also did the data work and index construction. Alex
downloaded, managed, and ultimately turned them into indices and final values. Alex also did
the statistical analysis, sensitivity analysis, and completed the appendix. Alex also assisted
with various formatting tasks.
Jordan’s contributions included organization, communication, research, writing, editing and
formatting. Jordan created and managed the group’s project management tool, Tuesday, and
was the team’s project manager. He reviewed and categorized every municipal indicator (over
5000 total) in Kolada’s and Statistics Sweden’s databases. He established and maintained
contact with many of the group’s primary research contacts. He also contributed an iteration
of the SP analysis and the CCFI. Further, Jordan wrote and edited the final iteration of the
introduction, contributed various writings to other sections, was a lead editor for the final
report, and was the lead formatter for the final report. Finally, Jordan consistently contributed
his time, effort and thoughts, which undoubtedly influenced the entire thesis. He was a willing
teammate and considered it an honor to conduct research alongside Alex and Mikkel.
Mikkel’s role in the group was the librarian. Reviewing a lot of literature and hosting deep
topic conversations. Particularly, he read the Swedish literature and contributed with
contextual knowledge. He often facilitated group processes and meetings. Other contributions
were to the research design, research, reading, writing, data analysis and communication with
external contributors. In particular, Mikkel designed and executed the interviews and brought
knowledge in to the group process from the outside. Particularly through ongoing contact
with Kolada. He conducted the methods steps pertaining to the Analysis of SMSI, theme
identification and gap analysis and creation of the SMSI+ as well as the validation of the
SMSI+. Like the rest of the group was part of the co-creation of the CCFI. He had extensive
sparring with Alex in particular around the methods and Index Construction. Mikkel co-wrote
the first drafts and iterations of the intro and methods. He wrote the first several iterations of
the results, discussion, future studies, limitations to study and conclusion. He contributed to
the final version of the methods by writing the steps he conducted. He also contributed to the
final version of the intro with paragraphs and sections. Mikkel wrote most of the final version

i

of the discussion and conclusion. He edited the Executive Summary and contributed on par
with the rest of the group to review and edit all other sections. Mikkel wrote the Glossary. He
organized and formatted the final version of reference list. He also did the final in text
citations and coordinated them with the references. Otherwise, Mikkel sought to contribute
with what the team needed and the process needed. Many times Mikkel played the provoking
role of challenging and pushing the group intellectually and performance wise. It made him
proud to experience his teammates go through the tough patches and show the courage to rise
to the challenge. He is very grateful for their support, and for all the knowledge, effort, time,
wisdom and care that was shared during this huge learning journey.
Alex Coley

Jordan Jerkovich

Mikkel Pilgaard Madsen

ii

Acknowledgements
There are many important individuals to acknowledge for their contributions to this thesis.
PhD candidate, James Ayers, was first advisor and supported this research with quality
academic and personal mentorship from day one. Dr. Edith Callaghan was second advisor and
supported this research with her critical eye and poignant advice. We thank them for their
mentorship and support as there would be no thesis without them. Dr. Cornelia Flora
graciously gave her time, knowledge, advice, and critical reviews throughout the entire
project. She embraced our research, reviewing and contributing to the results of the CCFI. We
thank her, as this thesis became far more informed, robust, and valid with her contributions.
Maria Price consistently provided knowledge of the Kolada database and its indicator
systems. We thank her for her willingness to answer our many confusing questions. Henrik
Johansson from the municipality of Växjö was our first sustainability practitioner contact and
graciously gave his time, advice, resources and knowledge to this effort. We thank him for his
openness, guidance and enthusiasm towards this study. Sanna Olsson and Pia Kronengen
from Karlskrona Municipality provided their time and knowledge in the form of an in-person
interview. We thank them for informing the context of this research. Dr. Claus Jogreus
provided the essential knowledge of statistics that informed this thesis’ quantitative methods.
We thank him for guiding our often confused, but enthusiastic journey into the world of math.
Martin Søndergaard Andersen and Carsten Hornstrup both provided valuable sparring at
different key moments in the research process. We thank them for sharing their experience,
knowledge and perspectives. Finally, there are many unnamed contributors who deserve
genuine thanks for their support throughout this entire thesis adventure. They know who they
are and we thank them for all they have done.

iii

Executive Summary
1.0 Introduction
Municipalities are complex systems that are connected to other municipalities, regions, states
and international communities through resource areas, financial systems, social influences and
transnational paradigms (Haughton and Hunter 1994). As is well documented, Earth and its
subsystems are experiencing unprecedented and potentially dire challenges. The combination
and interplay between the challenges that are threatening the resilience, vitality and livelihood
of Earth and its subsystems can be referred to as the sustainability challenge. The time
sensitive and worsening nature of the sustainability challenge are two characteristics that
underlie the importance of approaching sustainability strategically, scientifically and with a
nested systems perspective (Broman and Robèrt 2015).
Municipalities represent leverage points in ecological and social systems because they
disproportionately drive many aspects of the sustainability challenge (Haughton and Hunter
1994). For example, municipalities consume a majority of Earth’s natural resources, produce
the majority of its carbon emissions (Grimm et al. 2008). Municipalities also represent
leverage points because challenges “often emerge there more quickly, more intensely and
more acutely than elsewhere” (Haughton and Hunter 1994, 9). However, in order to leverage
the potential of municipalities, there is a need to recognize that municipal policy has
traditionally been connected to the pursuit of economic prosperity (Bai et al. 2010). As policy
formation will become increasingly important in addressing the sustainability challenge (Bai
et al. 2010), there is a need to demonstrate that municipalities can achieve sustainability and
prosperity together (Broman and Robèrt 2016). To that end, this research aims to study the
intersection of sustainability and prosperity in Swedish municipalities through quantitative
methods using indices to correlate the two phenomena.
The SPs were derived from a unifying and operational definition of sustainability based on a
scientific review of nested socio-ecological systems. Importantly, the SPs are one part of the
Framework for Strategic Sustainable Development (FSSD), where the FSSD is a framework
developed to guide strategic transitions towards sustainability using a “systematic approach to
planning and acting” towards the fulfillment of the SPs (Broman and Robèrt 2015, 1). As a
scientific, unifying and operational definition of sustainability can assist its strategic pursuit,
the SPs are used in this research as the definition of sustainability. That being said, the FSSD
and SPs do not have associated statistical indicators that are currently being measured in
Swedish municipalities. Considering our research methods required a statistical analysis of
sustainability at the municipal level, the use of a sustainable development indicator (SDI)
systems was necessary.
While there is debate on the topic (Gowdy and Erickson 2005; Lawn and Clarke 2010;
Matthai, Puppim de Oliveira, and Dale 2018), prosperity in the dominant neo-liberal
economic view is defined as growth in gross domestic product (GDP) (Bleys and Whitby
2015). While growth in GDP was initially correlated with progress, the case is no longer clear
in established economies (Meadows et al. 1972; Jackson and Stymne 1996; Stiglitz et al.
2009). As it has become urgent to develop new systems that accommodate community
development while also being sustainable (Steffen et al. 2015), there is a need for a definition
of prosperity that is based in systems theory and compatible with an SPs definition of
sustainability (Robèrt et al. 2018). The Community Capitals Framework (CCF), constructed
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by Dr. Cornelia Flora and contributors, represents a promising framework for understanding,
measuring and accounting for a systems based and potentially sustainable version of
prosperity which can also be used to measuring the development of community capitals (CC),
or as a proxy for prosperity, at the municipal level (Flora and Flora 2015; Fey, Bregendahl
and Flora 2006).
Valid and trustworthy indicators are integral to a strategic and successful pursuit of
sustainability and prosperity (Mascarenhas et al. 2010). Indicators allow for a broader and
deeper understanding of development and the comparison of progress between municipalities,
thereby allowing more strategic decision making. If municipalities decide or are given the
choice to use flawed indicators to measure sustainability and prosperity, the decisions they
make may also be flawed (Stiglitz et al. 2009). Given this, and the time sensitive and
worsening nature of the sustainability challenge, it has become urgent to find better indicators
(Dahl 2012). These indicators can be constructed into indices which are used to numerically
express a phenomena with one or few numbers, which allow for simple comparisons between
municipalities (OECD 2008). Simplicity of communication and clarity of conclusions comes
at the cost of precision and loss of specific data, risking a loss of nuance when communicating
results.
The main contributions of this research are (1) to determine if and how indicator systems and
indices can be developed using a strategic sustainable development (SSD) approach to
measure sustainability and prosperity and, (2) to determine whether sustainability and
prosperity correlate in Swedish municipalities, and (3) to create the foundation by way of
index construction on which future research regarding sustainability and prosperity can be
conducted leading to three research questions for this study:
● RQ1: Is it possible to create a sustainability index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
● RQ2: Is it possible to create a prosperity index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?

2.0 Methods
This research undertook three primary components for research. First, to adjust Kolada’s SDI
system to more comprehensively consider SSD and measure Swedish municipal sustainability
(SMS), where Kolada’s SDI system was first used to create the index SMSI and then adjusted
to create the index called SMSI+. Second, to create the index CCFI, which was based on the
CCF. Third, to use SMSI, SMSI+ and CCFI to correlate sustainability and prosperity, or
more specifically, SMSI with CCFI and SMSI+ with CCFI. These methods were done using
234 municipalities in Sweden in the year of 2016. The specific steps involved in this research
are outlined in Figure 2. Through a review of literature, exploratory interviews and
conversations the research questions were formulated, scope established and methods
designed. As was consistent with the OECD Handbook for Index Creation (2008), the
following steps were taken.
First, missing data for municipalities in 2016 was input with data from 2017, 2015, and 2014
in that order. Second, data was normalized using the z-score method where all data was
standardized around the mean value according to standard deviation. This allowed the data to
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be unitless, to fall within a similar scale, and to allow the calculation of composite scores.
Third, weights were created and applied for SMSI+ on the indicator and category levels and
for CCFI on the indicator and subdomain levels. All indicators which were better if lower
were given a negative weighting. Indicators which more directly or less directly described the
subdomain were given weights of 1.5 and 0.5 respectively. All other indicators were weighted
as 1. Final weightings and their justifications for the CCFI and SMSI+ can be found in
Appendices G-J. Fourth, composite scores were calculated by taking the average of the
components used to describe them. Composite scores were calculated for the environmental,
social, and economic categories of sustainability and the total score for SMSI+. Composite
scores were also calculated for each subdomain, domain, and total score for CCFI. With total
values for SMSI, SMSI+ and CCFI, a sensitivity analysis through backward linear regression
and Spearman’s Rank-Order Correlation analysis was conducted. This would communicate
the strength of the correlations of SMSI with CCFI and SMSI+ with CCFI.

3.0 Results 1
As can be found in Appendix A, 29 indicators were used to describe SMSI and were
organized by Kolada into a triple bottom line categorization. The creation of SMSI+ involved
the addition of 38 indicators and removal of one indicator through a theme gap analysis. The
final list of 66 indicators used in SMSI+ were validated through an SP analysis and can be
found in Appendix B. Of the 36 themes used in the 15 reference SDI frameworks, SMSI
covered 18 and SMSI+ covered 28 themes. As such, SMSI+ more adequately covered the
themes identified in the reference SDI systems as is shown in Table 2. Of the indicators of
SMSI and SMSI+, 48.3 percent and 44.6 percent respectively were also used in CCFI. Table 3
shows that SMSI+ also maps to each SP with more indicators, validating its more
comprehensive consideration of SSD. The balance of SMSI+ was also validated through a
sensitivity analysis which showed that the influence of each category of sustainability was
consistent with the research design.
Initially, After a review of over 5000 indicators, 259 indicators were identified as promising
to the creation of the CCFI. Through reference to the selection criteria, these indicators were
reduced to 176 which were then assessed on their collective capacity to explain each related
subdomain and gaps were identified. Dr. Cornelia Flora, a lead author of the CCF, was then
sent 176 indicators organized according to the CCF to validate the sufficiency of these
indicators and provided further input for improvement. This process ultimately resulted in the
selection of 152 indicators. The final list of indicators can be found in Appendix C. The
sensitivity analysis showed that the influence of all seven domains on the final score for CCFI
was well balanced.
Through the spearman rank-order coefficient analysis, the correlation was calculated between
CCF and SMSI (0.259) and between CCF and SMSI+ (0.588) both with a p-value less than
0.05. SMSI+ was 0.329 more correlated with CCFI than SMSI. The relationship between
SMSI+ and CCFI was significant and can be seen in Figure 3. As shown in Appendix D, the
top ten percent of municipalities are different when comparing the sustainability performance
based on the SMSI and SMSI+. As seen in Table 6, when comparing CCFI and SMSI+ only
six municipalities appear in the top 10 percent of both indices. Only Jokkmokk, Vellinge,
Danderyd, Tyresö, Solna, and Vaxholm appear in both.
1
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4.0 Discussion
The creation of an index that measured prosperity with greater consideration of SSD was
possible. This process brought attention to the imperfection of index creation and their results,
the lack of appropriate indicators for municipalities in Sweden, and the extent to which CCF
considers systems theory and SSD approaches. As seen in Appendix B, it was demonstrated
that it is possible to create a sustainability index for sustainability that more comprehensively
considers SSD. Through a theme gap analysis and SP analysis, SMSI was deemed inadequate
in regards to an SSD approach while SMSI+ was deemed more comprehensive in regards to
an SSD approach. That being said, this process brought attention to the limitations of using
the SPs for indicator selection and critique. Though both indices remained imperfect, SMSI
failed to consider crucial themes of sustainability and appeared to prioritize the inclusion of
economic indicators. In contrast, SMSI+ explained the identified themes of sustainability to
the furthest extent possible given the available indicators and prioritized the inclusion of
indicators based on the theme gap analysis and an SSD approach. Considering the inadequacy
of SMSI and the use of those indicators in municipal decision making, it is possible that SMSI
has mislead decision makers in their pursuit of sustainability.
SMSI+ is 0.329 more correlated with the CFFI than SMSI is with CFFI and this is not due to
increased overlap between indicators used in each index. Therefore SMSI+, which more
comprehensively considers SSD, has a higher correlation to prosperity. Though its correlation
of 0.588 does not suggest any causality, it does suggest a strong positive relationship between
sustainability and prosperity. This means that opportunities to pursue both phenomena should
exist, allowing for more efficient and strategic municipal decision making. This also suggests
that the two concepts are not at odds with one another, but compatible. Table 6 shows the top
ten percent performers on SMSI+ and CCFI. Jokkmokk, Vellinge, Danderyd, Tyresö, Solna,
and Vaxholm are highlighted as top performers in both. These six municipalities show that it
was practically possible for some municipalities to achieve relatively high scores on both the
CCFI and SMSI+. Despite the strong correlation between SMSI+ and CCFI, many
municipalities would in practice appear to struggle pursuing sustainability and prosperity
together.
This research uncovered a disconnect between varying levels of governance where the
understanding, measurements and management of sustainability seems to be divergent across
municipality, region, and county. In fact, even Kolada’s new SDG based SDI system was not
aligned with Sweden’s Environmental Objectives at the national level. Though index
construction often prioritizes the contextual and local nature of indicators, this research
suggests that what is needed for the sustainability challenge is alignment around scalable,
adequate and compatible indices that foster comparison, and coordination towards shared,
clear, measurable and updated goals. Considering this lack of systematic coordination of
concepts, goals, effort and SDI systems across levels of government in Sweden, it should not
be surprising that municipalities struggle to meet their environmental goals while the nation
does the same.
Future studies could include the development of indices for CCF and sustainability in other
contexts or over longer periods of time, the exploration of specific case studies to explore the
relationship between sustainability and prosperity, the exploration of how specific qualities of
a municipality facilitate prosperity and or sustainability, the exploration of how categories of
sustainability correlate to domains or subdomains of the CCF, the exploration of municipal
best practices in the pursuit of sustainability and prosperity, the exploration of how goals are
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translated into indices, and the exploration of how indices are coordinated across levels of
governance. Limitations to study include the attempt to measure complex phenomena with
indicators, the normative stances that influence the various decisions made throughout the
methods, limited availability of indicators and data, the attempt to measure global
sustainability within geographic boundaries, the use of normalization methods that make all
values relative where objective success and failure are lost to relative better and worse, and
the limitations of SP analysis for indicators and indices.

5.0 Conclusion
This research set out to discover if sustainability and prosperity are correlated in Swedish
municipalities and to determine if and how indicator systems can be developed with an SSD
perspective for sustainability and prosperity. This research communicates six results: 1) A
method for quantitatively operationalizing the CCF by constructing the CCFI+ as a measure
of prosperity. 2) A method for constructing SDI systems through the development of SMSI+
as a measure for sustainability. 3) The conclusion that it is possible to create indices for
sustainability and prosperity that more comprehensively consider SSD using publically
available data. 4) There is a strong, positive correlation between sustainability and prosperity
across Swedish municipalities when defined and measured with the SMSI+ and CCFI. 5) The
strength of the correlation between sustainability and prosperity increases when more
comprehensive consideration of SSD is applied. 6) Six communities in Sweden have achieved
relative sustainability and prosperity, demonstrating the practical possibility of this pursuit.
As the smallest form of elected government, municipalities are charged with the responsibility
of translating law into practice (Mohareb, Murray, and Ogbuagu 2009). By servicing the local
community directly, municipalities play a central role in the development of sustainability and
prosperity. As such, municipalities constitute a key leverage point and thus must be supported
in achieving sustainability and prosperity now and in the future. On the basis of this research,
the following recommendations are made: (1) Develop and use indicators and indices that
more comprehensively consider SSD, represent the goals being set, better reflect The
Environmental Objectives, and capture the particular needs of the local context; (2) Improve
the use of and coordination around indicator systems and particularly SDI systems at the
various levels of government; (3) redefine prosperity using a framework that more
comprehensively considers SSD: and (4), various levels of government pursue sustainability
and prosperity together using adequate indicator systems. Through these steps, municipal
governance could make better strategic decisions based on shared indicator systems and
goals, allowing for a more coordinated and efficient pursuit of sustainability and prosperity
together. This approach represents a more realistic and adequate way for municipalities to
contribute to the fulfillment of Agenda 2030, The Environmental Objectives, and most
importantly, address the global sustainability challenge at the municipal level.
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Glossary
Biosphere: The place on Earth's surface where life dwell (Suess 1875). The sub-system of the
Earth system that sits between the lithosphere and the atmospheric zone known as the
Stratopause where life can exist (Robèrt et al. 2018). Could be thought of as the Ecosphere
(the all-encompassing macro ecosystem) which spans the layer of the Earth’s crust that
contains biomass, life and living systems (Capra & Luisi 2016).
Community Capitals: refers to all the various kinds of goods and assets that are available or
possible to obtain in a community (Flora & Flora 2015).
Community Capitals Framework: is an accounting and evaluation tool that offers a way to
analyze community and economic development efforts from a systems perspective by
identifying the assets and goods in the community as stocks in each capital domain. There are
7 domains that make up the main framework. These are Natural Capital, Cultural Capital,
Human Capital, Social Capital, Political Capital, Financial Capital and Built Capital. The
Framework also can be used to analyze flows of capitals between domains (Emery & Flora
2006). As such it can be seen as a holistic way of analyzing a community economy and when
operationalized quantitatively as it was done in this study through the use of quantitative
indicators it can be used as a societal progress indicator system. High stocks and flows across
all capitals ensures the conditions for prosperity in the community and therefore the CCF was
chosen as the framework for organizing the indicators used to measure degrees of prosperity
in this study. This was done through the construction of the index CCFI, which works as a
proxy for community prosperity.
Complexity: refers to the entanglements, interconnectedness and interdependencies of certain
systems, especially natural systems. May also refer to non-linearity and different kinds of
causality structures across different contexts. Causality structures are key factors in
differentiating the level of complexity of a given system or context (Snowden & Boone 2007;
Ralph Stacey 2010).
Complex Systems: are those governed by non-linear equations (Robèrt et al. 2018). They are
systems with many strongly interdependent variables. Complexity appears where coupling is
important, but doesn't freeze out most degrees of freedom (Boccara 2010). Complex systems
consist of a large number of mutually interacting and interwoven elements, parts or agents
defined by the structure of the system, the types of interactions between system elements, and
the dynamics and patterns of the system that emerge from these interactions (Herbert 2006).
Ecological Complexity: refers to the complex interplay between all living systems and their
environment, and emergent properties from such an intricate interplay. The concept of
ecological complexity stresses the richness of ecological systems and their capacity for
adaptation and self-organization (Folke et al. 2005; Li & Li 2012; Capra & Luisi 2016).
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Externalities: an economic term prevalent in ecological economics that refers to situations
when the effect of production or consumption of goods and services imposes costs or benefits
on others (or on eco-systems external to the economic system accounted for) which are not
reflected in the prices charged for the goods and services being provided (nor accounted for
as debt). Pollution is an obvious example of a negative externality, also termed an external
diseconomy. E.g. Chemicals dumped by an industrial plant into a lake may kill fish and plant
life and affect the livelihood of fishermen and farmers nearby (OECD 1993).
Formative Index: is an index constructed from an indicator set that has a formative causal
relation to the phenomenon intended to be expressed by the index. That the indicators form
the phenomenon means that the indicators directly or indirectly cause the phenomenon. The
phenomenon is made up of the multitude of indicators - all holding information of aspects of
the phenomenon leading up to the phenomenon (Diamantopoulos & Winklhofer 2001).
Governance: the way that organizations or countries are managed at the highest level, and
the systems for doing this (Cambridge Dictionary, n.d.).
Indicator: Measurements or observations partially reflecting reality that help society
understand current conditions, formulate decisions, and help plan strategies (Meadows 1999).
Indicator Set: refers to a collection of indicators that is grouped based on some kind of
thematic relationship or complimentary compatibility (Lützkendorf & Balouktsi 2017).
Indicator System: refers to a selection of indicators that is organized into categories and
possibly subgroups. An indicator system can include a differentiated weighting and scoring
scheme pertaining to the importance ascribed to specific groupings and/or individual
indicators in relation to the use purposes of the indicator system. May also simply refer to a
framework or category system for organising indicators (Lützkendorf & Balouktsi 2017).
Indicator Framework: in this report refers to the structure and categories of a generic
indicator system designed to be scalable. An indicator framework does not include the actual
indicators. Thus can be adopted or adjusted at the indicator level to better fit specific local
needs and data availability. An indicator framework can thus serve as the basis for creating an
indicator system.
Index Construction: refers to an aggregation of a set of indicator measurements that can be
part of an indicator system. The aggregation is done via a method of normalization to arrive at
a composite score which value expresses the phenomena formed or reflected by the indicators
aggregated. Index construction can include a differentiated weighting and scoring scheme
pertaining to the importance ascribed to specific groupings and/or individual indicators to the
purposes of the index (OECD 2008).
Kolada: is a free and open database serving municipalities and regions in Sweden that
publishes over 5000 indicators, including statistics from national authorities as well as selfreported municipal and regional data (Kolada 2019).
Leverage points: Leverage points are places to intervene in a (complex) system where small
changes can result in large changes throughout the system (Meadows 1999).
Municipality: refers to a district including its civilization, citizenry and the municipal
organization charged with governance of the district. The municipal organization is the
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smallest and most local of the public governance corporate units. It is a political entity,
meaning that the municipal organization is headed by a political unit made up of
representatives elected by the citizens of the municipality. The municipal organization thus
has some degree of governmental autonomy. It also is governed by national law meaning that
it is sanctioned with obligations of welfare service production and delivery to its citizens as
well as responsibility for some degree of law enforcement and control within its territory
(Finansdepartementet 2008).
Nested systems: is a term for the hierarchical order of systems that has a level of complexity
where a system at the macro level consists of layers of subsystems at the micro level. Nested
systems mutually enable and disable each other up and down the hierarchy. Living systems
are nested and consist of basic materials, cells, organisms, ecosystems, and their
environments, continuously interacting in time and space. Life is an integrated process of
nested living systems (Günther & Folke 1993).
Progress Indicators refer to individual indicators, indicators systems and indices designed to
measure those parameters which are selected as drivers or goals in relation to societal
progress. A societal progress indicator system thus directly or indirectly defines success and
the direction for the overall development of the society. An example of this is GDP. Other
alternatives are Genuine Progress Indicator (GPI) or Social Progress Index (SPI).
Prosperity: is in this paper understood as access to and/or availability of goods that improves
the quality of life for human beings and their communities. Synonymous with wealth. What is
deemed to be a valuable good is relative to the context. It is implied and assumed in this paper
that prosperity is the main aim of most citizens in a community, thus the bringing about of
conditions for prosperity for most people possible is assumed to be the main governance
objective of communities and nations in general.
Proxy indicators: indirect measure or observation that approximates a phenomenon intended
to be measured. Used in the absence of a direct measure or observation. Often it is a measure
of a phenomenon occurring prior in the impact chain leading to the intended phenomenon
(Lützkendorf & Balouktsi 2017). A proxy indicator should provide information on a
particular territorial contextual category (social, environmental, economic). It should serve to
assess the same contextual aspect as intended by a given common context indicator but for
which data is not available. Compared to a common context indicator, a proxy indicator uses
either a different definition and/or an alternative data source (EC ENRD 2016).
Reflexive Index: is an index constructed from an indicator set that has a reflexive causal
relation to the phenomenon indeed to be expressed by the index. That the indicators reflect the
phenomenon means that the phenomenon causes the indicators. The indicators are a direct or
indirect product of the phenomenon. The indicators are brought about by the phenomenon all indicators hold information of aspects of the phenomenon tracing back to the phenomenon.
Because the indicators in a reflexive index share the same source they are expected to covary, which enables statistical validation of indicator sets for reflexive indices
(Diamantopoulos & Winklhofer 2001).
Sustainability: a state of the biosphere of dynamic stability where the 8 sustainability
principles are not violated (Robèrt et al. 2018).
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Sustainability Challenge: The collection of human induced biosphere crisis’s (social system
failures and ecosystem imbalances) threatening human civilization and the dynamic stability
of the biosphere (Robèrt et al. 2018) in the age of the Anthropocene (Steffen et al. 2015).
Sustainability Governance: refers to the governance processes and practices for the
purposes of bringing about societal sustainability. Including political decision-making and
leadership. In this paper, official public sector governance is implied unless else is specified.
Sustainability Indicators: any indicators that describe an aspect relevant to measuring and
learning about the state of sustainability of a system.
Sustainability Leader: in this paper refers to any person involved with change efforts aiming
to bring more sustainability into society in small or large scale. The sustainability leader can
have formal or informal mandates as well as direct or indirect power.
Sustainability Management: refers to administrative, communicative and coordination
processes and practices involved in driving and organizing developmental change programs
and projects towards sustainability. In this paper, sustainability management in the public
sector is implied unless else is specified.
Sustainability Principles: 8 boundary conditions that collectively serve as a strategically
operational definition of the full scope of socio-ecological sustainability. The principles are
built upon scientifically rigorous, consensus-based, systems-level understanding that define
the minimum conditions for a sustainable society. This means that all 8 sustainability
principles need to be respected for sustainable society to be realized. (Robèrt et al. 2018)
Sustainable Development: has been defined as development that meets the needs of the
present without compromising the ability of future generations to meet their own needs
(United Nations General Assembly 1987, 43). In this paper, the term refers broadly to the
various societal processes, efforts and projects associated with that development project
across sectors.
Sustainable Development Indicators (SDI): a set of indicators that holds information
relevant to sustainability. Is used to measure, monitor and plan sustainable development.
Often organized as an indicator system and could be expressed as an index.
Sustainable Prosperity: has been defined as the result of sustainable development that
enables all human beings to live with their basic needs met, with their dignity acknowledged,
and with abundant opportunity to pursue lives of satisfaction and happiness, all without risk
of denying others in the present and the future the ability to do the same (The Worldwatch
Institute 2012). In this paper, the term refers to the phenomenon of successfully achieving
prosperity while doing so in a sustainable way.
Synergistic Potential: refers to opportunity/opportunities to address multiple issues through
one solution. This is possible when a solution goes to the root of a systemic problem and/or
when issues are addressed that are in a causal relationship with other factors so that they covary positively.
Systemic Thinking: the holistic and cybernetic way of thinking that is informed by the
awareness of Systems Theory and its principles (Capra and Luisi 2016).
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Systems: refers to a complex of interacting elements standing in relation to each other
(Bertalanffy 1968) and defined by a system boundary. They are to some degree open to, and
interact with their environments (Capra and Luisi 2016). They can acquire qualitatively new
properties through emergence (Emmeche, Køppe and Stjernfelt 1997), thus they are in a
continual evolution. Systems tend to be self-regulating (they self-correct through feedback
processes), but are not necessarily living (Odum 1988). They can be material or immaterial
(Capra and Luisi 2016). Systems are often categorized into natural, living, social and
technical dimensions.
Systems Theory: There is no consensus on one definition of systems theory as there are
many schools within systems theory and the field is inherently broad and ubiquitous as it is a
boundary spanning interdisciplinary field. Since the conceptualization of General Systems
Theory by Bertalanffy in 1940 and to this day there have been continual evolution of and
continual disagreements about the nature of the field (Capra and Luisi 2016). The common
denominator across most systems theories is an attempt to grasp the whole by admitting to the
complexity of the interconnectedness of all things and through the practice of systemic
thinking study the processes (organizational patterns, behaviours and algorithms)
operationalized across structures, configurations and relations of systems by means of
systemic inquiry, system mapping, systems analysis and complex systems modelling as well
as other appropriate tools (Capra and Luisi 2016).
Swedish Municipal Sustainability: a term specific to this paper referring to the phenomena
of sustainability as it relates to the context defined by the scope of this study..
Triple Bottom Line: an economic framework for integrating a systems perspective into
accounting by categorizing assets, costs, debts and benefits across financial, social and
environmental dimensions of the system that is evaluated. As such it is a tool for integrating
environmental externalities into accounting to more holistically assess the viability of
organizations and communities seeking to be both prosperous and sustainable (Elkington
2004).
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1.0 Introduction
1.1 The Sustainability Challenge
Municipalities are complex systems that are connected to other municipalities, regions, states
and international communities through resource areas, financial systems, social influences and
transnational paradigms (Haughton and Hunter 1994). A few characteristics that make
municipalities complex systems are the nonlinear, unpredictable and intertwined relationships
that exist to achieve a purpose (Meadows 2008; Lerch 2007). Additionally, a complex web of
relationships can be grouped to form larger and more complex systems which can exist within
even larger systems. This conceptualization was originally described and communicated by
Urie Bronfenbrenner (1979) as a nested view of systems. A nested view of environmental,
social and economic systems and competing views of systems are visualized in Figure 1.

Figure 1. Systems perspectives and economic paradigms in regards to the environmental
(green), social (red) and economic (blue) systems. Adaptation from Tanguay et al. 2009,
Capra & Jakobsen 2017 & Robèrt et al. 2018.
Earth and its subsystems, including the biosphere, social, and technical systems are systems
which municipalities are reliant upon and firmly embedded (Robèrt et al. 2018). As is well
documented, Earth and its subsystems are experiencing unprecedented and potentially dire
challenges. Some examples of these challenges include poverty, economic and social

1

inequality, biodiversity loss, water pollution, ocean warming, land and sea ice melt, extreme
weather, and climate change and can be reviewed in reports by the United Nations General
Assembly (2015), United Nations Department of Economic and Social Affairs (2018),
Intergovernmental Panel on Climate Change (IPCC 2018), and World Meteorological
Organization (2019). The combination and interplay between the challenges that are
threatening the resilience, vitality and livelihood of Earth and its subsystems can be referred
to as the sustainability challenge.
The time sensitive and worsening nature of the sustainability challenge are two characteristics
that underlie the importance of approaching sustainability with a nested systems perspective.
One way of visualizing these phenomena is by imagining the sustainability challenge as a
funnel, where the decreasing slope of the funnel walls represent Earth’s ecological and social
systems declining capacity to support the existence of human systems over time (Broman and
Robèrt 2017). However, the metaphor is incomplete without mentioning the spout at the end
of the funnel, where the leveling of the walls represents a resolution to the sustainability
challenge and the beginning of sustainability for Earth’s ecological and social systems
(Broman and Robèrt 2017). The challenge for humanity, then, will be to navigate the
sustainability challenge strategically in order to achieve sustainability in time (Broman and
Robèrt 2017).
This is where a nested systems perspective becomes important. By viewing the sustainability
challenge as being connected through nested systems, it becomes possible to address its time
sensitive and worsening nature through the identification of leverage points. Leverage points
are places to intervene in a complex system where small changes can result in large changes
throughout a system (Meadows 1999). Further, a nested systems perspective can assist
decision makers in choosing how to strategically operationalize leverage points, meaning they
can avoid making ‘sustainable’ decisions that lead to negative externalities and unintended
consequences somewhere or sometime else (Missimer, Robèrt, and Broman 2017). This
premise led this research to exploring municipalities as leverage points and the indicators and
indices they use to address the sustainability challenge.

1.2 Why Study Municipalities?
Municipalities represent leverage points in ecological and social systems because they
disproportionately drive many aspects of the sustainability challenge, where a municipality
refers to a district including its civilization, citizenry and the municipal organization charged
with governance of the district (Finansdepartementet 2008). For example, municipalities
consume a majority of Earth’s natural resources while also producing the majority of its
carbon emissions (Grimm et al. 2008). They are also key drivers of global land systems
change, biodiversity loss, pollution and waste generation due to their dependence on systems
beyond their borders (Grimm et al. 2008). This stands to reason as 55 percent of the human
population lived in urban areas in 2018, including a total of 4.2 billion people (UN DESA
2018). These numbers are projected to increase to 68 percent and 6.7 billion people,
respectively, by 2050 (UN DESA 2018), meaning that municipalities will increasingly drive
the sustainability challenge over time (Haughton and Hunter 1994).
Municipalities also represent leverage points because challenges “often emerge there more
quickly, more intensely and more acutely than elsewhere” (Haughton and Hunter 1994, 9).
This means municipalities have incentive to act first. They are also the form of elected
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government in closest proximity to people, providing incentive to act quickly (Mohareb,
Murray, and Ogbuagu 2009). This could be crucial given the nature of the sustainability
challenge. Accordingly, municipalities have shown they have the skill and the will to act on
the sustainability challenge (C40 Cities 2015). For example, when the United States withdrew
from the Paris Climate Accord, ‘Climate Mayors’ from around the country committed to
upholding the commitments in the agreement (Climate Mayors 2018).
However, in order to leverage the potential of municipalities, a discussion about both
sustainability and prosperity is necessary. Municipal policy making has traditionally been
connected to the pursuit of economic prosperity (Bai et al. 2010). As policy formation will
become increasingly important in addressing the sustainability challenge (Bai et al. 2010),
there is a need to demonstrate that sustainability and prosperity can be compatible (Lawn and
Clarke 2010). Deciding between promoting sustainability or prosperity may be a false choice
when the phenomena are appropriately defined and considered in tandem (Stiglitz et al.
2009). To that end, this research aimed to study the intersection of sustainability and
prosperity in Swedish municipalities using quantitative methods. Therefore, this research
needed to define and measure these phenomena using indicators.

1.3 What is Sustainability?
Sustainability is a term with many definitions. Some of the many definitions can be reviewed
in papers by Holden, Linnerud, and Banister (2014), Pater and Cristea (2016), and Missimer,
Robèrt, and Broman (2017). The vast number of definitions highlights the distinct challenge
of creating a scientific understanding of sustainability and underlies the need for a “unifying
and operational definition of sustainability” (Missimer, Robèrt, and Broman 2017, 1). One
definition, the Sustainability Principles (SPs), derives a unifying and operational definition of
sustainability from a scientific review of nested socio-ecological systems. Importantly, the
SPs are one part of the Framework for Strategic Sustainable Development (FSSD), where the
FSSD is a framework developed to guide strategic transitions towards sustainability using a
“systematic approach to planning and acting” towards the fulfillment of the SPs (Broman and
Robèrt 2015, 1). The FSSD also includes core concepts like backcasting, the funnel metaphor,
the Five Level Model, and the ABCD procedure (Robèrt et al. 2018). Because a scientific,
unifying and operational definition of sustainability can assist its strategic pursuit, the SPs are
used in this research as the definition of sustainability and are defined as follows:
In the case of the biosphere, systematically increasing…
● (SP1) concentrations of substances from earth’s crust
● (SP2) concentrations of substances produced by society,
● (SP3) degradation by physical means
are the processes by which ecological sustainability is eroded (Missimer 2015).
In the case of society, structural obstacles to…
●
●
●
●

(SP4) health
(SP5) influence
(SP6) competence
(SP7) impartiality
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● (SP8) meaning-making
are the processes by which social sustainability is eroded (Missimer 2015).
While the SPs are a scientific definition of sustainability and have been operationalized for
strategic decision making through the development of the FSSD, the definition lacks
associated statistical indicators that are currently being measured in Swedish municipalities.
There are scientifically developed indicators for SP1, SP2 and SP3, which were developed by
Azar, Holmberg and Lindgren (1996), but these indicators are not currently being measured in
Swedish municipalities. There are no scientifically developed indicators for SPs 4-8. This
makes sense as the SPs are not designed to be measured, but instead are general boundary
conditions that define the space where society can safely exist and operate (Robèrt et al.
2018). Nonetheless, municipalities already attempt to quantify sustainability. For these
reasons, this research required the use of sustainable development indicator (SDI) systems in
addition to the SPs, where an SDI system is a collection of indicators designed to measure the
state of sustainability at any given time

1.4 What is Prosperity?
While there is debate on the topic (Gowdy and Erickson 2005; Lawn and Clarke 2010;
Matthai, Puppim de Oliveira, and Dale 2018), prosperity in the dominant neo-liberal
economic view is defined as growth in gross domestic product (GDP) (Bleys and Whitby
2015). Prosperity as growth in GDP has been the dominant economic view over most the 20th
and 21st centuries (Bleys and Whitby 2015), primarily as an answer to aspects of the
sustainability challenge like population growth, inequality and unemployment (Daly et al.
1999). While growth in GDP was initially correlated with progress in these areas, the case is
no longer clear in established economies (Meadows et al. 1972; Jackson and Stymne 1996;
Stiglitz et al. 2009). For example, research shows that measures of health and wellbeing are
worse in countries where income inequality is highest (Wilkinson and Pickett 2010). Among
developed economies, the United States, the country with the highest GDP in the world, has
the lowest measures of health and wellbeing (Wilkinson and Pickett 2010). Describing the
state of prosperity in the 21st century, Tim Jackson (2016, 4) states that:
“In a world of finite resources, constrained by environmental limits, still
characterized by ‘islands of prosperity’ within ‘oceans of poverty’, are everincreasing incomes for the already rich really a legitimate focus for our
continued hopes and expectations? Or is there perhaps some other path
towards a more sustainable, a more equitable form of prosperity?”
This simultaneously serves as a critique of prosperity as growth in GDP and a call for a better
definition. As it has become urgent to develop new systems that accommodate community
development while also being sustainable (Lawn and Clarke 2010; Steffen et al. 2015), there
is a need for a definition of prosperity that is based in systems theory and compatible with an
SPs definition of sustainability (Robèrt et al. 2018). The Community Capitals Framework
(CCF), constructed by Dr. Cornelia Flora and contributors, represents a promising framework
for understanding, measuring and accounting for a systems based and potentially sustainable
version of prosperity. Accordingly, the CCF is suitable for guiding the identification of
indicators for measuring the development of community capital (CC) at the municipal level
(Flora and Flora 2015; Fey, Bregendahl and Flora 2006), where a capital is defined as a
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resource that is invested to create more resources for the short, medium, and long-term (Flora
et al. 2004). The CCF can also assist municipalities in choosing development initiatives (Fey,
Bregendahl and Flora 2006). Importantly, the CCF defines success as the development of
each capital domain without privileging parts over the whole (Jakubek and Flora 2017),
which is why it is conceptually compatible with sustainability. In other words, because the
CCF does not prescribe growth in one domain at the expense of the others, it fits with a
natural order that seeks dynamic equilibrium, or sustainability, where its dynamism is
preserved through the promotion of both stocks and flows of capital. For these reasons, the
CCF was selected to facilitate this research as a proxy for prosperity. The CCF is defined as
follows: The CCF is a systems based, community economic development framework that
analyzes and accounts for the stocks and flows of seven capitals, in order to understand “the
intersection of social, economic, and environmental impacts” (Jakubek and Flora 2017, 417).
A full description of the CCF’s domains and subdomains can be found in Table 1.
Table 1. The CCF’s seven domains and subdomains (Flora et al. 2004).
Domain

Sub-domains

Natural Capital

Air quality, water and water quality, natural resources, biodiversity, and
scenery.

Cultural Capital

Values, and heritage recognition and celebration.

Human Capital

Population, education, skills, health, creativity, youth, and diverse groups.

Social Capital

Trust, norms of reciprocity, network structure, group membership,
cooperation, common vision and goals, leadership, depersonalization of
politics, acceptance of alternative views, and diverse representation.

Political Capital

Level of community organization through the use of government; the
ability of government to garner resources for the community.

Financial
Capital

Tax burden/savings, state and federal tax monies, philanthropic donations,
grants, contracts, regulatory exemption, investments, reallocation, loans,
and poverty rates.

Built Capital

Housing, transportation infrastructure, telecommunications infrastructure
and hardware, utilities, and buildings.

This table is not meant to depict the relationships between capitals and subdomains, but instead serves to outline
the domains and subdomains of the CCF.

1.5 Measuring Sustainability and Prosperity
1.5.1 Why Use Indicators Systems and Indices to Measure Sustainability and
Prosperity?
Indicator systems are organized collections of indicators used to measure, describe and
evaluate phenomena (Lützkendorf & Balouktsi 2017). Through the development of indices,
indicator systems can allow the effective communication of often complex phenomena
through single or few values. Indicator systems and indices are essential in allowing simple
comparisons between municipalities (OECD 2008). Considering the sustainability challenge
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is connected through systems, and that municipalities do not operate in silos, it is important
for municipalities to measure indicators consistently to allow for a comparison of their
individual and collective progress (Valentine and Spangenberg 2000). Indicator systems and
indices also allow for more explicit communication of results to the public (OECD 2008).
Valid and trustworthy indicators are also integral to a strategic and successful pursuit of
sustainability and prosperity (Mascarenhas et al. 2010), where indicators are measurements or
observations partially reflecting reality that help society understand current conditions,
formulate decisions, and help plan strategies (Meadows 1999). Indicators can help municipal
decision makers develop and implement long term plans more thoughtfully and strategically
by allowing for a broader and deeper understanding of development and the comparison of
progress between municipalities. Indicators can also help municipalities harness necessary
local solutions (Mascarenhas et al. 2010) while assessing if targets are successfully being met
(Yigitcanlar and Dur 2010). On a global scale, Sustainable Development Indicator (SDI)
systems have been used as a governance tool and demonstrate how indicators can be used to
aid and guide sustainable development.
There is also another conversation to be had about the role of indicators in communicating
values. One way society communicates its values is by what it decides to measure. By
attempting to measure sustainability and prosperity, society can better communicate that it
values the pursuit of sustainability and prosperity (Lehtonen, Sébastien and Bauler 2016).
Further, what municipalities measure affects what they do (Stiglitz et al. 2009). If
municipalities decide or are given the choice to use flawed indicators to measure
sustainability and prosperity, the decisions they make may also be flawed (Stiglitz et al.
2009). Given this, and the time sensitive and worsening nature of the sustainability challenge,
it has become urgent to find better indicators (Dahl 2012). Additionally, there is a need to
align around what better indicators means, the use of said indicators, and the commitment
with which they are pursued.
1.5.2 The Shortcomings of Using Indicators and Indices to Measure Sustainability and
Prosperity
There are shortcomings when using indicators and indices to measure sustainability and
prosperity. There is potential for misleading readers through poorly informed indices that lead
to simplistic and reductionist conclusions (OECD 2008). If the advantages of indices are the
simplicity of communication and clarity of conclusions, this comes at the cost of precision
and loss of specific data, risking a loss of nuance when communicating results (OECD 2008).
This means that throughout every step of index construction, decisions and data must be
credible and well-justified to ensure the quality of an index (OECD 2008). This must be
ensured throughout the entire process of index creation, which includes understanding the
framework, data selection, imputation of missing data, validation, normalization, weighting,
aggregation, sensitivity analysis, correlative analysis, and the presentation and visualization of
the work (OECD 2008).
Indices can be reflexive or formative, where the former uses indicators to describe the
consequences of a phenomenon and the latter uses indicators to describe components that
form a phenomenon (Diamantopoulos and Winklhofer 2001; Andersen, Hansen and
Klemmensen 2012). In the case of sustainability and prosperity, formative indices are
required as the indicators available for this study represent components that lead directly or
indirectly to sustainability or prosperity (Diamantopoulos and Winklhofer 2001; 2012). This
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means that formative indicators hold explanatory power as an aspect making up the
phenomena. Thus, selecting indicators for a formative index is a way of defining the
phenomena being measured and removing a relevant indicator risks altering its definition. As
such, while it is difficult to fully measure any phenomenon, it is important that indicator sets
for formative indices are comprehensive. (Diamantopoulos and Winklhofer 2001; Andersen,
Hansen and Klemmensen 2012).
Finally, the language around indicators and indices is difficult to communicate, which can
lead to the misinterpretation of methods and results. For example, there is a difference
between an indicator system and an index, where an indicator system refers to a selection of
indicators that is organized into categories and an index refers to an aggregation of indicator
measurements into a composite score. Additionally, an index is created from an indicator
system, but an indicator system can exist without the construction of an index. Because the
language is complex and technical, it will be important to refer to the glossary throughout this
research should any confusion arise.

1.6 Context and Contribution
The context for this research is an understanding that despite being consistently ranked as a
leading sustainable nation (Swisscanto 2017; RobecoSAM 2018), Sweden is moving too
slowly towards The Environmental Objectives (Naturvårdsverket 2019). In 1999, Sweden
ratified The Environmental Objectives with a related indicator system for tracking
sustainability performance at the national and county levels. These goals were inspired by The
Brundtland Report (UN General Assembly 1987). By doing so, Sweden showed itself as an
example of a global sustainability leader. Since The Environmental Objectives were
introduced, progress has been tracked by the environmental department of the federal
government using the indicators and an accountability structure that includes reporting at the
county level. So far, Swedish municipalities have been excluded from this accountability
structure in accord with cultural precedence for local self-governance and autonomy. This
means that municipalities have been able to choose whether or not to follow The
Environmental Objectives and adopt the associated indicators. As a result, many
municipalities created unique goals and indicator systems with varying degrees of success and
commitment. In order to support municipalities, the public agency and statistical service,
Kolada, developed an indicator system in 2013 that monitors sustainable development in
municipalities. Kolada’s SDI system became the minimum set of indicators that
municipalities are expected to monitor and deliver on, but each municipality will often
complement Kolada’s SDI system with their own selection of indicators corresponding to the
sustainability challenges that are particularly relevant to them. This has created a situation
where there are many different SDI systems in use within municipalities that are
uncoordinated with The Environmental Objectives.
Municipalities are complex systems that use indicator systems and indices to inform decision
making. Because municipalities are complex systems connected to larger systems, they
represent crucial leverage points for addressing the sustainability challenge. In order to move
strategically towards sustainability, municipalities must be equipped with indicator systems
and indices to inform strategic decision making that promotes the development of both
sustainability and prosperity together. Additionally, by acting in coordination with other
municipalities, their collective impact can grow and permeate the levels of systems (Günther
& Folke 1993; Geels & Schot 2007; Geels 2011). The purpose of this research is to inform
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the conversation about how municipalities pursue sustainability and prosperity together
through the use of indicator systems and indices in order to address the sustainability
challenge. The main contributions of this research are:
1. To determine if and how indicator systems and indices can be developed using a
strategic sustainable development (SSD) approach to measure sustainability and
prosperity.
2. To determine whether and to what extent sustainability and prosperity correlate in
Swedish municipalities.
3. To create the foundation by way of index construction on which future research
regarding sustainability and prosperity can be conducted.

1.7 Research Questions
RQ1: Is it possible to create a sustainability index for municipal governance that uses publicly
available data and takes a strategic sustainable development approach?
RQ2: Is it possible to create a prosperity index for municipal governance that uses publicly
available data and takes a strategic sustainable development approach?
RQ3: Is it possible, and if so, to what extent is it possible for sustainability and prosperity to
coexist in Swedish municipalities?

2.0 Methods
This project undertook four primary components for research:
1. To use Kolada’s SDI system to create the index SMSI.
2. To adjust Kolada’s SDI system to create the more comprehensive index SMSI+.
3. To use the CCF to create the index CCFI.
4. To use SMSI, SMSI+ and CCFI to measure the correlation between sustainability
(SMSI/SMSI+) and prosperity (CCFI) in 234 Swedish municipalities.
The index construction conducted in this research was based on the OECD Handbook on
Constructing Composite Indicators (2008). The steps outlined by OECD (2008) were
followed diligently and, where changes were made to the methods of this handbook, other
sources were used to justify this decision. This process can be seen in Figure 2.
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Figure 2. Flow chart of methods adapted from OECD 2008.

2.1 Reviewing Literature, Informal Exploratory Interviews, and Designing
Research Questions
To begin this process, a literature review was performed to better understand the current
context of the field of study. The keywords searched included the CCF, sustainability,
sustainable development, sustainable prosperity, municipal sustainability, municipal
prosperity, leverage points, index construction, sustainability science, measuring
sustainability, sustainability governance, sustainability management, municipal governance,
environmental management, sustainable development indicators, rural development, transition
towns, green growth, green cities, and community economic development. In addition to the
literature review, exploratory interviews were conducted with relevant practitioners who work
with sustainability using indicators in the Swedish public sector. The interviews were not
coded due to time constraints and the outcomes of the interviews were not regarded as results.
The interviews served to fill in the knowledge gaps that formed where it was not possible to
obtain the knowledge via literature in the public domain. This was particularly relevant
concerning insights into the organizational reality in which public sector sustainability
management takes place and specifically how and why indicators are used or not used. By
illuminating these perspectives, the knowledge obtained through the interviews contributed to
inform the context as presented in the intro as well as the discussion. The interviews will be
referred to again in the discussion section. Ongoing e-mail correspondence with Kolada also
took place throughout the research process when context for or technicalities concerning the
indicators or the data was needed. The design of the research questions was based on the
knowledge obtained from both the literature, the interviews and the correspondence with
Kolada. Review of the literature and exploratory interviews were conducted during the
entirety of the execution of the following method steps and directly influenced the design of
this research.

2.2 Selecting Municipalities and Timeframe
As a perceived global leader in sustainability with broad, manageable, and accessible data,
Sweden was selected as the location of this study. All 290 municipalities in Sweden were
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included in the initial investigation of this study. The year 2016 had the most comprehensive
collection of data for the indicators and municipalities studied. Due to missing data, 56 of
these municipalities were eliminated. The 234 municipalities that were included in this study
can be found in Appendix D.

2.3 Identifying Selection Criteria
A literature review was performed to ensure the selection criteria for the formative indices
were appropriate and generated a useful final score (OECD 2008). These criteria can be found
in Appendix E and were used both to identify the best individual indicators and to assess how
well they collectively described either sustainability or prosperity. All of the selection criteria
considered, stated preference of indicators, and the methods by which each selection criteria
is ensured can be found in Appendix E. Each selection criteria was considered throughout the
process and collectively they facilitated the design of this project. When necessary, proxy
indicators were used when no ideal indicator was available.

2.4 Selecting Data Sources
Relevant practitioners working in the Swedish public sector were contacted to ascertain the
most relevant data sources for measuring sustainability and prosperity in Swedish
municipalities. Accordingly, Kolada and Statistics Sweden were identified as the most
relevant data sources and it was determined that their data is credible, well-defined, relevant,
and publically available. A comprehensive review of existing data and indicators was
performed on the Kolada and Statistics Sweden databases. After this review, it was
determined that data should primarily be taken from Kolada having the most comprehensive
data set for measurements at the municipal level and the most accessible and easy-to-use
database. Statistics Sweden was used to fill gaps in the indicator systems and supplement data
collected from Kolada.
Kolada is a free and open database serving municipalities and regions in Sweden that
publishes over 5000 indicators, including statistics from national authorities as well as selfreported municipal and regional data (Kolada 2019). Kolada (2019) is owned by the nonprofit council for the promotion of municipal analysis, or in Swedish, Rådet för Främjande av
Kommunala Analyser (RKA), which includes the Swedish state, Swedish municipalities,
Swedish regions, and county councils. Importantly, all municipal data is recorded voluntarily,
so many municipalities have inconsistencies between what is measured (Kolada 2019).
Statistics Sweden is the government agency responsible for the development, production and
dissemination of official state statistics to the public for the purposes of decision making,
debate and research (SCB 2019). They are “certified according to ISO 20252:2012 for
market, opinion and social research survey,” confirming that Statistics Sweden fulfills “the
fundamental quality requirements in the production of statistics” (SCB 2019).
Due to the standardized license Creative Commons Attribution 4.0 International (CC-BY
4.0), all information sourced from Kolada or Statistics Sweden was referenced (SCB 2019).
Kolada and Statistics Sweden enabled this research to fulfill many of the selection criteria
identified in Appendix E, including that the indicators and indices are reproducible,
legitimate, credible, garnered from an accessible information source, reliable, trustworthy,
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relevant to policy, context, and municipalities, useful for planning, locally relevant, and
generalizable.

2.5 Selecting Frameworks
2.5.1 Selecting a Framework for Sustainability
“Transitioning to a sustainable society is obviously a complex endeavor, requiring, e.g.,
extensive coordinated collaboration across disciplines and sectors.”(Broman and Robèrt 2015,
1). With this in mind, this research used the scientifically derived Sustainability Principles
(SPs) as the definition for sustainability and was largely influenced by aspects of the FSSD,
including its SSD perspective and several of its core concepts.
Selecting an SDI system for Swedish Municipalities. There are a variety of SDI systems
designed for municipalities. Some of the most prominent can be reviewed in the report,
Indicators for Sustainability (EU 2018), or found in Appendix F for review. While some of
these SDI systems could have been suitable for this research, there was a pragmatic argument
for using an SDI system that had already been implemented in Sweden (Mascarenhas et al.
2010; Azar, Holmberg and Lindgren 1996). It is also often considered best practice to use
indices that are already in use because it implies a certain degree of participatory and
contextual consideration (Azar, Holmberg and Lindgren 1996). One SDI system used by
Swedish municipalities is Kolada’s SDI system system, which uses a triple bottom line
approach to define Swedish municipal sustainability (SMS), where SMS is a term specific to
this paper referring to the phenomenon sustainability as it relates to the context defined by the
scope of this study. Kolada’s SDI system is primarily used by Swedish municipalities, but is
just one SDI system used throughout various levels of government in Sweden. Regional and
federal levels of government use their own SDI systems, and some municipalities build their
own SDI systems. There is a lack of coordination between municipalities, regions, and the
federal government on the use of SDI systems in Sweden. With much consideration, Kolada’s
SDI system was chosen to facilitate this research as a proxy for sustainability. The full list of
indicators can be found in Appendix A for review.
Selecting Reference SDI Frameworks. To assess Kolada´s SDI system for sufficiency, the
selection of credible reference SDI frameworks was necessary. For the reference SDI
frameworks to qualify for selection, they needed to be designed specifically for measuring
sustainability at the city or municipal level and be generic enough to be scalable. There were
15 reference SDI frameworks selected which can be found in Appendix F for review. Of the
15 SDI frameworks used as references, 14 were selected from the EU Commission's
Directorate General for the Environment publication Indicators for Sustainable Cities (EU
Commission DG Environment 2018). In addition to these 14 frameworks, the UN’s
Sustainable Development Goals (SDG’s) were also used as a reference SDI system. The
SDG’s were included as a reference SDI system because of the credibility of the UN, the
widespread popularity and adoption of the SDG´s, and the degree to which the SDG´s and
Agenda 2030 has been, and is being, integrated into the Swedish public sector.
2.5.2 Selecting the CCF as a Framework
The CCF was selected as the framework for prosperity because of its consideration of
sustainability, its systems approach, its compatibility with municipal indicators (Flora and
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Flora 2015; Fey, Bregendahl and Flora 2006), and its ability to assist municipalities in
choosing development initiatives (Fey, Bregendahl and Flora 2006).

2.6 Constructing Indices
This process involved the use of three different indicator systems to construct three indices.
The first index (SMSI) was constructed based on Kolada’s SDI system. The second index
(SMSI+) was constructed by adjusting Kolada’s SDI system to better reflect a nested systems
approach. This process was also informed by the reference SDI frameworks found in
Appendix F for review. The third index (CCFI) was constructed based on the CCF with
significant reference to research and input from Dr. Cornelia Flora.
2.6.1 Using Kolada’s SDI System to Construct SMSI
No changes were made to Kolada’s SDI system in the creation of SMSI. SMSI was
constructed using the exact indicators present in Kolada’s SDI system without weightings.
2.6.2 Constructing SMSI+
To ensure SMSI+ was adequately created it was made in reference to existing SDI
frameworks and the SPs.
Comparing Kolada’s SDI System to the Reference SDI Frameworks using Common Themes.
Kolada’s SDI system was compared with the 15 reference SDI frameworks found in
Appendix F for review. In order to do this, the 15 reference SDI frameworks were first
reviewed for existing themes and aspects of sustainability used to organize the indicators. The
existing themes and aspects of sustainability were then reworded and organized into 36
themes which can be found in Table 2. These 36 themes were identified, reworded, and
organized based on a content review of indicator titles and categories found in the 15
reference SDI frameworks. For example, the indicators for a) specific crimes, b) rate of
incarceration, c) people’s feelings of safety, and d) emergency response times were combined
and formulated into the theme Safety, Crime, and Emergency Response. The 36 themes were
deemed sufficiently broad in coverage and limited in number for the purposes of this study,
but many of the 36 themes are highly interrelated and could have been combined further or
divided into more specific themes. The 36 themes were then ranked according to which were
most commonly present in the 15 reference SDI frameworks in order to determine which
themes were generally considered to be the most important when constructing an SDI system.
For example, the theme Mobility & Infrastructure (incl. Urban Planning) was one of two
themes ranked first as it was found to be present in 100 percent of the 15 reference SDI
frameworks. Finally, these steps allowed Kolada’s SDI system to be compared to the 15
reference SDI frameworks by mapping Kolada’s SDI system’s indicators onto the 36 themes
in order to identify which themes were present in Kolada’s SDI system.
Identifying gaps in Kolada’s SDI system. The 36 identified themes were used to compare
Kolada’s SDI system to 15 reference SDI frameworks. Specifically, it allowed for the
execution of a systematic gap analysis on Kolada’s SDI system. By cross referencing the
indicators found in Kolada’s SDI system with the 36 identified themes, it was determined
what aspects of sustainability were missing in Kolada’s SDI system. Additionally, a literature
review focused on the themes of SDI systems and index construction coupled to the fields of
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ecological economics, environmental management, community development, sustainable
development governance, systems theory and sustainability science was conducted to inform
the assessment of the adequacy of Kolada’s SDI system.
An SP analysis was used as a secondary means of identifying gaps in Kolada’s SDI system.
Every indicator was assessed for whether it complied or violated one or more of the SPs.
Three iterations of this SP analysis were conducted. In the case that the iterations produced
different results, the analysis with the most indicators mapped onto each SP was used.
Additionally, any complete disagreements between the iterations were noted.
Adjusting Kolada’s SDI System to Construct SMSI+. Given the perceived inadequacy of
Kolada’s SDI system, this research decided to explore if it was possible to construct an SDI
system and index that more comprehensively considered SSD using publicly available data.
In order to do so, it was necessary to add appropriate indicators to Kolada’s SDI system to
compensate for the gaps identified in Section 2.6.2.2. This lead to the construction of SMSI+,
which more comprehensively considered SSD. SMSI+ was developed through a
comprehensive review of Kolada’s database, where the intention was to identify indicators
that filled all of the thematic gaps in Kolada’s SDI system and better considered the SP’s.
Particular emphasis was given to all themes used in more than 40 percent of the SDI
frameworks and the themes deemed crucial by literature. The operating principles for
selecting additional indicators were:
1. All themes covered by more than 40 percent of the 15 reference frameworks must be
covered in the SMSI+.
2. As many indicators from SMSI should be preserved as can be justified following the
SP analysis.
3. All identified gaps should be filled to the greatest extent possible given limited
indicator availability.
4. All indicators added would be scrutinized using the selection criteria in Appendix E.
This process led to the identification of 38 new indicators which would allow the construction
of SMSI+ composed of 66 indicators.
Validating SMSI+ Through SP Analysis. SMSI+ was validated through an extension of the SP
analysis outlined in Section 2.6.2.2 The SP analysis of SMSI+ was then compared to the SP
analysis of SMSI to validate whether SMSI+ more comprehensively considered SSD.
Validation was confirmed if each individual SP was represented by a greater number of
indicators. No SP can be completely described by a set of indicators, but each SP can always
be described more.
2.6.3 Constructing CCFI
Using the CCF to Organize CCFI. CCFI was constructed with consideration for CCF
literature and particularly Flora et al.’s (2004) Community Capitals: A Tool for Evaluating
Strategic Interventions and Projects. The subdomains of the CCF listed in Table 1 were used
to ensure a comprehensive and sufficient set of indicators were selected for each domain in
the CCFI. By reviewing CCF literature, this research ensured that the indicators in the CCFI
would be relevant, broad in coverage, and reflect all relevant aspects of the CCF. Finally,
flows between capital domains are not accounted for in the CCFI.
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Selecting Indicators for CCFI. This process identified 259 promising indicators through a
review of all indicators found in Kolada’s and Statistics Sweden’s databases. First, these
indicators were organized based on their relevance to each subdomain of the CCF, where
some indicators were used multiple times to describe multiple subdomains. All indicators
found in Kolada’s and Statistics Sweden’s databases that had data proportional to the
municipalities’ population, that were clear in what they were measuring, and that were
available between the years of 2014 and 2017 were then identified and mapped onto the
subdomains. Finally, each indicator was assessed individually and selected based on if it
sufficiently fulfilled the selection criteria found in Appendix E.
Assessing Indicators and Gaps of CCFI. Through the following process, the 259 promising
indicators were reduced to 176 indicators which were considered sufficient to explain the
domains and subdomains of the CCF. First, each indicator was identified as consequential or
proxy, downstream or upstream, and success or action-oriented where consequential,
downstream, and success-oriented indicators were preferred because they were more
appropriately suited to formative index construction. Indicators were then assessed for
negative externalities within complex systems, where no indicator with obvious and high
impact negative externalities was used. For example, an indicator that measures the use of
biofuel as renewable energy would suggest more is better, but this could have the negative
externality that it requires biofuel in the form of wood and results in increased deforestation.
Indicators then were assessed based on outcome, where if the indicator was not indicative of
increased or decreased capital, it was not selected. Though each indicator was assessed
individually, the indicators were ultimately selected based on their collective sufficiency in
describing the subdomains seen in Table 1.
The following process resulted in the final list of 152 indicators found in Appendix C. First, it
was noted where it was impossible to fill gaps and where subdomains and domains were
insufficiently measured. Each subdomain and its indicators were then assessed collectively for
their sufficiency based on the broad coverage of the index, its reflection of all relevant
aspects, and its inclusion of quality and quantity based measurements. Any indicators used
multiple times were identified and noted and kept or adjusted to ensure no unintended double
accounting took place within a subdomain. This same process was then done for each of the
seven domains, where in addition to these assessments, insufficiently described sub-domains
were identified with reference to Flora et al.’s Community Capitals: A Tool for Evaluating
Strategic Interventions and Projects (2004) and through consultation of Dr. Cornelia Flora.
Gaps were resolved where possible based on available indicators.
Validating the CCFI through Expert Input. The CCFI was then sent to subject expert, Dr.
Cornelia Flora, to receive input on remaining gaps insufficiencies, and possible
improvements. To ensure the feedback was relevant and helpful, a context and process
description was sent. All input from Dr. Cornelia Flora was considered and integrated into the
index, and all remaining insufficiencies were noted and, if possible, fixed using available
indicators. With gaps filled to furthest extent possible with publicly available data, the final
iteration of the index was sent to Dr. Cornelia Flora for a second time where adequacy was
assessed, and validation of the index was provided. Because the CCFI is a formative index,
multivariate analysis, used to test internal correlation, was not necessary. For this reason, Dr.
Cornelia Flora’s validation was considered sufficient for the purposes of this research.
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2.6.4 Inputting data for CCFI, SMSI, and SMSI+
When data was not present for a municipality for a given indicator in 2016, it was replaced
with data from 2017, 2015, and 2014 and in that order. This method is consistent with the
OECD handbook for index construction (2008). Where data was missing for a given
indicator, the index construction for that municipality was conducted excluding this indicator.
For example, if there were five indicators within a subdomain and a municipality was missing
the data for one of these indicators, the composite score of the other four indicators was
calculated instead. Though this is not ideal, index construction ensures that limited missing
data does not have a significant impact on the final index scores (Andersen, Hansen and
Klemmensen 2012). In other words, no individual indicator has enough influence on the final
score to be necessary in its inclusion (Andersen, Hansen and Klemmensen 2012).
2.6.5 Normalizing Data
Due to variety of scale and unit of measurements used by the indicators across all three
indices, a standardization process was required to make them comparable, unitless, and usable
for the calculation of composite scores. To address this, the z score was calculated, which is a
common method for standardization (OECD 2008). This was calculated by subtracting the
mean from the actual value and dividing this by the standard deviation for that indicator. This
created a scale of best to worst performers in the context of Swedish municipalities centered
around a mean of 0. It is noteworthy that this normalization of data resulted in objectively bad
results getting average or even high scores and vice versa. For example no municipality had
more than 0 women on county council meaning they all got average scores despite this being
objectively bad performance in this indicator.
2.6.6 Applying Weightings
Weightings are used as a means of adjusting how much indicators influence the final score of
an index. This process ensures the most important indicators used to describe a phenomenon
are appropriately represented in the final value. No weightings were applied to Kolada’s SDI
system to create SMSI. For SMSI+ and CCFI, weightings were applied. For both SMSI+ and
CCFI, a comprehensive review of indicators was conducted to ensure the appropriate
weightings of indicators within the subdomains and the weightings of the subdomains within
the domain. Applying weightings is highly contextual and unique to the goal of the index and
the phenomena it is used to describe. Therefore, there is no one, correct way to develop a
weighting system. Considering the complexity of sustainability and prosperity and the highly
interrelated nature of these indicators, this research decided that no indicator would be more
than three times the weighting of another and that no more than three values would be used
for weightings. 0.5, 1, and 1.5 were selected to ensure this and to keep the weighting system
simple. Based on a literature review, each indicator was assessed to determine its importance
in describing the subdomain. When an indicator more or less directly described a specific
subdomain, or if it was deemed clearly and justifiably more or less important according to
expert input and or literature, it was weighted as 1.5 or 0.5, respectively. If multiple indicators
were included within a subdomain and described essentially, but not exactly, the same thing,
they were each given a weighting of 0.5. All other indicators were weighted as 1. Some
indicators were better if higher, for example, the percent of youth enrolled in school. Some
indicators were better if lower, for example, the concentration of GHG's in the atmosphere.
For this reason, all indicators which were better if lower were given a negative weighting.
Though all double replication of indicators within a subdomain was solved by eliminating one
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of the two indicators, some indicators were included in multiple subdomains within and
across all domains. This was used a secondary, built in means of weighting. For example, the
indicator water protection areas, by region was deemed explanatory for both biodiversity and
water quality and therefore was included in two separate subdomains, meaning its weighting
was greater. Final weightings and their justifications for the CCFI can be found in Appendix
G, where subdomains were also given weightings seen in Appendix H. Final weightings and
justifications for SMSI+ can be found in Appendix I, where each category was weighed
according to a nested view of systems. These weightings can be found in Appendix J for
review.
2.6.7 Calculating Composite Scores
In this research, several composite scores were calculated into a final score, also known as the
index. In the case of SMSI, the composite score for all indicators was calculated and this
value was the final score for SMSI. For SMSI+, a composite score was calculated for the
environmental, social, and economic categories of sustainability, and these three values were
again calculated into a final composite score for SMSI+. For CCFI, a composite score was
calculated for each subdomain, whose scores were then used to calculate a composite score
for each domain, and finally each domain was used to calculate a final composite score for
CCFI. With standardized and weighted data, composite scoring was possible for SMSI,
SMSI+, and CCFI. This was done by calculating the average value by summing the indicators
scores and dividing by the number of indicators in that category, subdomain, domain, and
final score. Ultimately, this resulted in composite scores for CC, each domain, and each
subdomain and SMSI, SMSI+ and the environmental, social and economic categories of
sustainability.

2.7 Conducting a Sensitivity Analysis
Sensitivity analysis calculates how much influence a component of an index has on the final
value. This analysis ensures that the degree of influence of any one component is appropriate
given the framework used. This research used a sensitivity analysis to understand how much
influence each of the seven domains of the CCF have on the final score of CCFI and how
much influence the three aspects of sustainability have on the final score of SMSI+ where the
goal was to have results consistent with the index design. This was done by using a Backward
Linear Regression analysis to determine how the coefficient of determination (R-square)
decreases when a variable is taken away. Final scores for CCFI and SMSI+ were the
independent variables for their respective sensitivity analysis. If the sensitivity analysis
showed that any of the indices were inappropriately balanced, the weighting process would be
reiterated.

2.8 Conducting Spearman’s Rank-Order Correlation
Spearman’s rank-order correlation was used to calculate 40 correlations between
sustainability and prosperity and explore the various relationships between these two
phenomena. This analysis compared the composite scores for SMSI, SMSI+, and the
economic, social, and environmental components of SMSI+ as the x variable with the total
score for CCFI and the score of each of the seven domains as the y variable. Using SPSS
Software, Spearman’s rank-order correlation was selected for analysis and a scatter plot was
created for each correlation which included the line of best fit, equation, and R² linear value.
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3.0 Results
3.1 Assessing the Adequacy of SMSI and Constructing SMSI+
Two indices were successfully constructed to measure SMS. SMSI was constructed from
Kolada’s SDI system and SMSI+ was constructed by adjusting Kolada’s SDI system to more
comprehensively consider SSD, both of which can be found in Appendix A and B
respectively. SMSI included 29 indicators and was organized into a triple bottom line with the
categories environment, society, and economy. SMSI+ included 66 indicators and was
organized into a nested system with the aspects environment, society, and economy. The final
composite scores for both SMSI and SMSI+ can be found in Appendix D. These results show
that it is possible to make indices out of existing SDI systems and that they can be improved
using publicly available data through an SSD approach.
The content review and theme mapping allowed this research to identify gaps in SMSI and
promising indicators to resolve these gaps. As shown in Table 2, 36 themes were identified
through the content review and gap analysis performed on 15 SDI frameworks. Given this
review, SMSI+ was found to be more adequate where SMSI covered 18 themes and SMSI+
covered 29 themes. The themes that were not covered by SMSI are indicated in the
corresponding row in Table 2. Though SMSI+ was originally intended to cover all 36 themes,
seven themes were not covered due to a lack of available indicators. SMSI had indicators for
all five themes pertaining to economics, eight out of 16 themes of the social dimension, and
five out of 15 themes of the environmental dimension.
Certain themes in less than 40 percent of the reference frameworks were given particular
priority due to their importance in sustainability science. These included, energy, waste water
and sanitation, water ecosystems balance (including acidification), oceanic ecosystems
conditions, air quality, and biodiversity (Rockström et al. 2009; Steffen et al. 2015). The
theme cooperation, corruption and trust was given particular priority due to its general
influence on the cohesion, functionality and resilience of social systems (Putnam 2000;
Missimer 2017; Svendsen and Svendsen 2010; Svendsen & Svendsen 2016). Mobility and
infrastructure (including Urban Planning) was given particular priority due to the transport
sectors relative impact on GHG emissions and climate change (Stanley, Hensher, and Loader
2011) in combination with its general importance to social cohesion and functionality of
society (Stanley, Hensher, and Loader 2011). Literature suggests that these aspects of
sustainability are integral despite their exclusion from many of the reference SDI frameworks.
Though certain themes are more or less commonly used, this is not necessarily an indication
of being more important to describing the sustainability challenge. All but one of the original
SMSI indicators are preserved in SMSI+. The excluded indicator was tax rate to the
municipality (%); an indicator which does not clearly explain or facilitate an aspect of
sustainability. This indicator may have been included in SMSI because it does hold
explanatory power when thinking of a municipality as an organization versus a complex
nested socio-ecological system.
Table 2. Themes identified in reference SDI frameworks, their percentage of coverage across
reference indices, and themes covered by SMSI and SMSI+. Green represents the
environmental themes, red represents the social themes, blue represents the economic themes.
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Rank

Indicator

Number of Percent of Number of Number of
frameworks frameworks indicators indicators
prioritizing prioritizing per Theme per Theme
Theme
Theme
(SMSI)
(SMSI+)

Energy - Production
Efficiency/Cleanliness & Energy
1 Consumption

16

100%

1

6

Mobility & Infrastructure (incl.
2 Urban Planning)

16

100%

0

5

3 Waste Management & Recycling
Waste Intensity & Material
Consumption Efficiency (incl.
4 procurement)

15

93.75%

1

3

13

81.25 %

1

1

5 Air Quality

13

81.25%

0

5

13

81.25%

1

1

12

75%

0

1

10

62.5%

2

2

10

62.5%

0

1

10 Green Spaces (Access to nature)
GHG Emissions (Climate
11 impact)

9

56.25%

0

2

9

56.25%

1

1

12 Waste water & Sanitation

9

56.25%

0

2

13 Jobs & Occupation
Social Justice & Equity &
14 Poverty

9

56.25%

1

2

8

50%

2

3

15 Health & Mortality

8

50%

5

5

16 Education
Safety, Crime & Emergency
17 Response
Ambiance, Noise &
18 Crowdedness
Shelter & Housing (Living
19 Spaces)

8

50%

3

6

7

43.75%

1

3

7

43.75%

0

1

7

43.75%

0

1

20 Eco-Innovations & Technology

6

37.5%

1

1

Land Use (incl. Soil Quality &
6 Agriculture)
Drinking Water
7 (Quality/Access/Consumption)
Economic Prosperity & Wealth
8 (incl. incomes)
Environmental Governance,
Strategic Planning &
Commitment (Local
9 Management)

18

Citizen participation &
21 engagement

6

37.5%

1

1

6

37.5%

0

0

5

31.25%

0

3

24 Biodiversity
Local Business &
25 Entrepreneurship

5

31.25%

0

1

4

25%

1

1

26 Adaptation - Climate Change

4

25%

0

0

27 Mitigation - Climate Change

3

18.75%

0

0

28 Population

3

18.75%

3

3

29 Economic Activity & Growth

3

18.75%

1

1

30 Food Security
Social Services & Social
31 Cohesion

3

18.75%

0

0

3

18.75%

1

1

32 Cooperation, corruption & trust
Industrial Impact & Production
33 Efficiency

2

12.5%

1

2

2

12.5%

0

0

2

12.5%

0

0

1

6.25%

0

1

1

6.25%

0

0

18

29

Public Spaces, Recreation &
22 Culture
Water ecosystems balance (incl.
23 acidification)

Common Goods & Community
34 Assets (Access)
35 Oceanic Ecosystem Condition
Pollution & toxification
(Environmental Cleanliness
36 aside from Air)
Number of Themes Covered

By using the theme gap analysis along with the SP analysis, this research attempted to ensure
the index was both sufficient by practical standards and by scientific standards. This meant
that despite the SPs not being ideally suited for index construction, an SP analysis was
conducted to complement the theme gaps analysis. Three iterations of this analysis were done
and each result was slightly different. Table 3 includes the SP analysis of the three iterations
where the most indicators were related to each SP. SMSI+ covers SP1 with 11 more
indicators than SMSI, SP2 with 20 more indicators than SMSI, SP3 with 23 more indicators
than SMSI, SP4 with 24 more indicators than SMSI, SP5 with 11 more indicators than SMSI,
SP6 with eight more indicators than SMSI, SP7 with nine more indicators than SMSI, SP8
with ten more indicators than SMSI. The four indicators which facilitate social sustainability
in SMSI were kept in SMSI+. The indicator which does not clearly explain or facilitate
sustainability, tax rate to municipality (%), was removed as is shown with an asterix in Table
3. As shown by the SP analysis, SMSI+ more comprehensively considers the SPs, and
therefore the SSD.
Table 3. SP mapping of SMSI and SMSI+
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SP’s

SP1 increasing
concentrations of
substances from
earth’s crust

SMSI (black) and SMSI+ (blue) indicators. Indicators
removed from SMSI+ are asterixed.
●
●
●
●
●
●
●
●
●
●
●
●
●
●

SP2 increasing
concentrations of
substances
produced by
society

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Number of
Indicators
SMSI

Number of
Indicators
SMSI+

Final use of energy in total within the geographical
area, MWh / inv
Greenhouse gas emissions, tonnes CO2-eq/inv
Net commuting to municipality, share (%)
Public satisfaction with public transport, share (%)
Population in public transport near the location, share
(%)
District heating production from renewable energy
sources of heat within the geographical area, the
proportion (%)
The average distance travelled by passenger car,
mil/inv
Happy Citizen-Index-Environmental Work
Passenger satisfaction with public transport, share (%)
End use of electricity in the geographical area,
MWh/inhab.
Energy end-use in total, within the geographical area,
MWh/inhab.
End use of non-renewable fuel types in the
geographical area, MWh/inhab.
End use of district heating in the geographical area,
MWh/inhab.
End use of renewable fuels in the geographical area,
MWh/inhab.

3

14

Collected household waste total municipality, kg/
person
Greenhouse gas emissions, tonnes CO2-eq/inv
Antibiotic sale of municipality, prescription / 1000
(average population) inv.
Organic farmland, share (%)
Final use of energy in total within the geographical
area, MWh / inv
Greenhouse gas emissions, tonnes CO2-eq/inv
Household waste collected for recycling, incl.
biological treatment, percentage (%)
Net commuting to municipality, share (%)
Public satisfaction with public transport, share (%)
Population in public transport near the location, share
(%)
District heating production from renewable energy
sources of heat within the geographical area, the
proportion (%)
The average distance travelled by passenger car,
mil/inv
Water supply and sewerage capital expenditure,
SEK/inhab.
Green cars in the municipal organization, share (%)
Happy Citizen-Index-Environmental Work
Passenger satisfaction with public transport, share (%)
End use of electricity in the geographical area,
MWh/inhab.
Energy end-use in total, within the geographical area,
MWh/inhab.
End use of non-renewable fuel types in the

8

28
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●
●
●
●
●
●
●
●
●
●
SP3 degradation
of the
environment by
physical means

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

geographical area, MWh/inhab.
End use of district heating in the geographical area,
MWh/inhab.
End use of renewable fuels in the geographical area,
MWh/inhab.
Citizen Index Satisfaction-Water and sewage
Groundwater bodies with good chemical and
quantitative status, proportion (%)
Watercourses with good ecological status, percentage
(%)
Lakes with good ecological status, percentage (%)
Citizen's Satisfaction Index-Sanitation and garbage
collection
Satisfaction availability to Recycling centre,
percentage (%)
Emissions to air of nitrogen oxides (NOx), work
machines, kg/INV
Emissions to air by PM 2.5 (particulates < 2.5
mikrom). Kg/INV
Collected household waste total municipality, kg/
person
Organic farmland, share (%)
Final use of energy in total within the geographical
area, MWh / inv
Greenhouse gas emissions, tonnes CO2-eq/inv
Household waste collected for recycling, incl.
biological treatment, percentage (%)
Net commuting to municipality, share (%)
Public satisfaction with public transport, share (%)
Population in public transport near the location, share
(%)
District heating production from renewable energy
sources of heat within the geographical area, the
proportion (%)
Water supply and sewerage capital expenditure,
SEK/inhab.
Green cars in the municipal organization, share (%)
Happy Citizen-Index-Environmental Work
Passenger satisfaction with public transport, share (%)
Protected nature sea, share (%)
End use of electricity in the geographical area,
MWh/inhab.
Energy end-use in total, within the geographical area,
MWh/inhab.
End use of non-renewable fuel types in the
geographical area, MWh/inhab.
End use of district heating in the geographical area,
MWh/inhab.
End use of renewable fuels in the geographical area,
MWh/inhab.
Citizen Index Satisfaction-Water and sewage
Groundwater bodies with good chemical and
quantitative status, proportion (%)
Protected natural Inland waters, proportion (%)
Watercourses with good ecological status, percentage
(%)
Lakes with good ecological status, percentage (%)
Citizen's Satisfaction Index-Sanitation and garbage
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●
●
●
●
SP4 Health

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

collection
Satisfaction availability to Recycling centre,
percentage (%)
Protected Nature Total, percentage (%)
Citizen Index Satisfaction-Green areas, parks and
nature, average rating (scale 0-10)
Citizen Index Satisfaction-Walking and cycling routes
Remaining average life at birth (men), years
Remaining average life at birth (women), years
Residents with good self-rated health status (%)
Reported violent crime, number / 100,000 inv
Long-term unemployment 25-64 years, share (%) of
bef.
Antibiotic sale of municipality, prescription / 1000
(average population) inv.
Organic food in the municipality's activities
throughout the year according to Ekomatcentrum,
share (%)
Residents 25-64 years with post-secondary education,
share (%)
Residents 16-84 years with lack of trust in others,
share (%)
Residents 0-19 years in economically vulnerable
households, share (%)
Households receiving financial assistance for 10-12
months during the year, share of all households (%)
Public satisfaction with public transport, share (%)
Population in public transport near the location, share
(%)
Pupils in year 5: I'm happy with my school as a
whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a
whole, positive answers, share (%)
The average distance travelled by passenger car,
mil/inv
High school students year 2: I'm happy with my
school as a whole, positive response, percentage (%).
Green cars, share of the total number of cars in the
geographical area, (%)
Net cost of public transport, kr/supply kilometers
Passenger satisfaction with public transport, share (%)
End use of electricity in the geographical area,
MWh/inhab.
Energy end-use in total, within the geographical area,
MWh/inhab.
End use of non-renewable fuel types in the
geographical area, MWh/inhab.
End use of district heating in the geographical area,
MWh/inhab.
End use of renewable fuels in the geographical area,
MWh/inhab.
Overcrowding in apartment buildings, according to
norm 2, share (%)
Citizen Index Satisfaction-Water and sewage
Citizen's Satisfaction Index-Sanitation and garbage
collection
Satisfaction availability to Recycling centre,
percentage (%)
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●
●
●
●
●
●
●
SP5 Influence

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

SP6 Competence

●
●
●
●
●
●
●
●
●
●
●

Emissions to air of nitrogen oxides (NOx), work
machines, kg/INV
Emissions to air by PM 2.5 (particulates < 2.5
mikrom). Kg/INV
Region Satisfaction-Index-Housing
Citizen Index Satisfaction-Walking and cycling routes
Region Satisfaction-Index-Security
Inhabitants 16-84 years who refrain from going out
alone, share (%)
Gini coefficient, index
Long-term unemployment 25-64 years, share (%) of
bef
Turnout in recent municipal elections, (%),
Wage gap median women - median men employed by
the municipality, kr
Residents 16-84 years with lack of trust in others,
share (%)
Residents 0-19 years in economically vulnerable
households, share (%)
Households receiving financial assistance for 10-12
months during the year, share of all households (%)
Pupils in year 5: I'm happy with my school as a
whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a
whole, positive answers, share (%)
High school students year 2: I'm happy with my
school as a whole, positive response, percentage (%).
Green cars in the municipal organization, share (%)
Green cars, share of the total number of cars in the
geographical area, (%)
Net cost of public transport, kr/supply kilometers
Happy Citizen-Index-Civil Protection
Region Satisfaction-Index-Security
Broadband access of at least 100 Mbps, share (%)
Inhabitants 16-84 years who refrain from going out
alone, share (%)
Gini coefficient, index

6

17

Pupils in the field. Grade 9´ers who are eligible for
vocational programs, home municipality, share (%)
High school students with a degree or study certificate
within 4 years, home municipality, share (%)
Residents 16-84 years with lack of trust in others,
share (%)
Residents 0-19 years in economically vulnerable
households, share (%)
Households receiving financial assistance for 10-12
months during the year, share of all households (%)
Pupils in year 5: I'm happy with my school as a
whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a
whole, positive answers, share (%)
High school students year 2: I'm happy with my
school as a whole, positive response, percentage (%).
Green cars, share of the total number of cars in the
geographical area, (%)
Net cost of public transport, kr/supply kilometers
Broadband access of at least 100 Mbps, share (%)

5

13
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●
●
SP7 Impartiality

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

SP8 Meaning
Making

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Indirectly
Facilitates Social
Sustainability

●
●

Inhabitants 16-84 years who refrain from going out
alone, share (%)
Gini coefficient, index
Residents 16-84 years with lack of trust in others,
share (%), Residents 0-19 years in economically
vulnerable households, share (%),
Households receiving financial assistance for 10-12
months during the year, share of all households (%),
Long-term unemployment 25-64 years, share (%) of
bef,
Wage gap median women - median men employed by
the municipality, kr,
Solidarity municipality group, (%)
Cost research and development municipality, kr / inv
Pupils in year 5: I'm happy with my school as a
whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a
whole, positive answers, share (%)
High school students year 2: I'm happy with my
school as a whole, positive response, percentage (%).
Green cars, share of the total number of cars in the
geographical area, (%)
Net cost of public transport, kr/supply kilometers
Happy Citizen-Index-Civil Protection
Region Satisfaction-Index-Security
Inhabitants 16-84 years who refrain from going out
alone, share (%)
Gini coefficient, index

7

16

Demographic provider ratio in the municipality
Reported violent crime, number / 100,000 inv
Residents 16-84 years with lack of trust in others,
share (%)
Residents 0-19 years in economically vulnerable
households, share (%)
Households receiving financial assistance for 10-12
months during the year, share of all households (%)
Long-term unemployment 25-64 years, share (%) of
bef
Pupils in year 5: I'm happy with my school as a
whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a
whole, positive answers, share (%)
High school students year 2: I'm happy with my
school as a whole, positive response, percentage (%).
Green cars, share of the total number of cars in the
geographical area, (%)
Net cost of public transport, kr/supply kilometers
Happy Citizen-Index-Civil Protection
Region Satisfaction-Index-Housing
Region Satisfaction-Index-Security
Inhabitants 16-84 years who refrain from going out
alone, share (%)
Gini coefficient, index

6

16

Profit before extraordinary items municipal group,
SEK/inv
Acquired residents 20-64 years, share (%)

4

4
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●
●
Does not Clearly
Facilitate
Sustainability

●

Newly registered companies, number / 1000
inhabitants
Net investment excluding financial investments
municipality, SEK / inv
*Tax rate to municipality, (%)

1

0

The sensitivity analysis shown in Table 4 shows that SMSI+ was consistent with the nested
systems model and the 0.5, 1, and 1.5 weightings applied to economic sustainability, social
sustainability, and environmental sustainability respectively. Based on the weightings, the
influence of environmental sustainability is three times greater than economic sustainability
and 1.5 times greater than social sustainability. The influence of social sustainability is two
times greater than economic sustainability. The Beta values are consistent with this
weighting. The influence of environmental sustainability is 3.66 times greater than economic
sustainability and 1.477 times greater than social sustainability. The influence of social
sustainability is 2.50 times greater than economic sustainability. Put simply, Table 4 shows
that the results are sufficiently consistent with the intended design.
Table 4. Sensitivity analysis for the three categories of sustainability and SMSI+.
Beta Value (P-value)
Environmental

.736 (.000)

Social

.498 (.000)

Economic

.199 (.000)

3.2 CCFI Construction
Through the creation of the CCFI, 259 indicators were identified as promising. Through
reference to the selection criteria, found in Appendix E, these indicators were reduced to 176
indicators which were then assessed for their collective capacity to explain each related
subdomain of the CCF in order to identify gaps. This process ultimately resulted in 152
indicators being selected for the CCFI, which can be found in Appendix C. Through the use
of 152 indicators, the domains and subdomains outlined in Table 6 were measured,
facilitating the creation of a sufficient index for the CCF as validated by Dr. Cornelia Flora.
Though the intention was to use the exact structure for the CCF shown in Table 2, the
subdomains of cultural capital, values, and heritage recognition and celebration, were
combined into one subdomain. This was done because it did not affect the subdomain’s score
and because the indicators available in Kolada applied to both the subdomain values and the
subdomain heritage recognition and celebration. The subdomains network structure,
depersonalization of politics, acceptance of alternative views, philanthropic donations,
contracts, regulatory exemptions, reallocation, and loans had no relevant indicators to
describe them in Kolada’s database and therefore remain as gaps in the final index. The
subdomains creativity, norms of reciprocity, and leadership were described by at least one
indicator, but were considered insufficiently described for the purpose of this study, bringing
attention to several more gaps. This process ultimately resulted in the CCFI, an index
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sufficient for the purposes of this study showing that an index can be created for prosperity
using publicly available data and a framework complementary to SSD. The final composite
scores for CCFI can be found in Appendix D. The sensitivity analysis shown in in Table 5
shows that no one domain of the CCF overly influences the final score for CCFI and that the
resulting index was sufficiently consistent with the intended design and of a balanced
accounting of capitals across domains of the CCF.
Table 5. Sensitivity analysis for the seven domains of CCF and CCFI.
Domains of CCF

Beta Value (P-value)

Natural

.335 (.000)

Cultural

.203 (.000)

Social

.265 (.000)

Human

.334 (.000)

Political

.202 (.000)

Built

.308 (.000)

Financial

.186 (.000)

3.3 Correlating CCF with SMSI and SMSI+
The spearman rank-order coefficient shows the strength and direction of a correlation. The
spearman rank-order coefficient value between SMSI and CCFI was 0.259 with a significant
(less than 0.05) p-value of 0.000. The spearman rank-order coefficient value between SMSI+
and CCFI was 0.588 with a significant (less than 0.05) p-value of 0.000. The spearman rankorder coefficient value between SMSI+ and CCFI was .329 more correlated to CCFI than
SMSI, showing that an index that more comprehensively considers SSD correlates more with
CCFI. Furthermore, the correlation between SMSI+ and CCFI is positive and strong, meaning
they both increase and decrease together. Appendix K shows 38 more spearman rank-order
coefficient values between the SMSI, SMSI+ and its three aspects in comparison to CCF and
its seven CC domains. Of these correlations, 11 were insignificant with p-values greater than
0.05. The other 27 relationships were significant and worthy of future study, but could not be
explored in this research due to limited time. Fourteen out of 29 indicators, or 48.3 percent of
indicators used in SMSI, were also included in CCFI and 29 of 65 indicators, or 44.6 percent
of indicators used in SMSI+, were included in CCFI. This means that the greater correlation
between SMSI+ and CCFI is not simply due to a higher overlap of indicators used in each
index.
As shown in Figure 3 the scatter plot for SMSI and CCFI generated an r² value of 0.028, very
little variance within the municipalities is explained by the equation y=5.93-0.44x. This
suggests that the relationship between SMSI and CCFI is not significantly explained by the
equation.
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Figure 3. Scatter plot of spearman rank-order correlation between SMSI and CCFI.
Figure 4 shows the relationship between SMSI+ and CCFI. With an r² value of 0.329, nearly a
third of the variance within the data of the municipalities is explained by this equation and
trend. Put simply, this visualizes that typically, as a municipality increases in sustainability or
prosperity, it increases in the other as well. Though causality is not possible to derive from
these results, the slope of the equation suggests that for every increase of 1 by SMSI+ the
CCFI increases by 0.69. Furthermore, as shown in Figure 4, the municipalities appear to
improve in both SMSI+ and CCFI together. Arvidsjaur and Munkedal are exceptions to this
trend where Arvidsjaur has a relatively high CCFI and a relatively low SMSI+ and Munkedal
has a relatively high SMSI+ and a relatively low CCFI. Lomma, Danderyd, Jokkmokk, and
Jarfala are examples of municipalities that have high scores in both. Oxelosund, Alvkarleby,
Lysekiand, and Bjuv are examples of municipalities with low scores in both SMSI+ and
CCFI. This correlation does suggest the possibility of a causal relationship between
sustainability and prosperity. This would have to be explored with further study.
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Figure 4. Scatter plot of spearman rank-order correlation between SMSI+ and CCFI.

3.4 Comparing performances of SMSI and SMSI+
As shown in Appendix D, the top ten percent, or top 24 municipalities, are not the same in
SMSI and SMSI+. Only Skellefteå, Växjö, Vaggeryd, Järfälla, Östersund, Nykvarn,
Vaxholm, and Skövde appear in both the top ten percent of SMSI and SMSI+. The other 30
municipalities achieve only a score in the top ten percent of either SMSI or SMSI+. On the
basis of this difference, and the demonstrated enhanced adequacy of SMSI+ compared to
SMSI, SMSI+ was chosen to visualize the relationship between sustainability and prosperity
in the top ten percent of performers found in Table 6. To further highlight the difference,
Bollebygd has the fifth highest SMSI score, yet is 127th in SMSI+. In contrast, Jokkmokk is
ranked 219th in SMSI, but it ranks third in SMSI+. Furthermore, as seen in Appendix D, there
is a greater spectrum of deviance in SMSI+ than in SMSI. This means that the highest and
lowest performing municipalities in SMSI+ have scores further away from the mean than the
SMSI. This highlights how using different indicators to measure the same phenomena can
translate into vastly different results.
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3.5 Comparing performances of CCFI and SMSI+
As seen in Table 6, when comparing CCFI and SMSI+, only six municipalities appear in the
top 10 percent of both indices. Only Jokkmokk, Vellinge, Danderyd, Tyresö, Solna, and
Vaxholm appear in both. The other 32 municipalities only achieve a score in either the top ten
percent of SMSI+ or CCFI. Of the 234 municipalities studied, 49.5 percent achieved rankings
in SMSI+ and CCFI that were within 30 places of each other. Only 10.7 percent of
municipalities had SMSI+ and CCFI rankings more than 90 places from each other. Though
these six municipalities do show that pursuing sustainability and prosperity is practically
possible, it also highlights that only six municipalities succeed in doing this. Despite the clear
correlation between sustainability and prosperity, it is still difficult to successfully pursue
both in practice.
Table 6. The top ten percent of municipalities based on final scores for CCFI (orange) and
SMSI+ (green) ranked from 1st to 24th for each index respectively.
Municipality

CCFI score

Danderyd

0.673

Lomma

0.587

Salem

0.467

Jokkmokk

0.454

Tyresö

0.399

Arvidsjaur

0.389

Vellinge

0.364

Järfälla

0.358

Trosa

0.353

Härryda

0.350

Täby

0.338

Lidingö

0.332

CCFI
Ranking

Municipality

1 (20) Järfälla
2 Vellinge
3 Jokkmokk
4 (3) Skara
5 (19) Växjö
6 Östersund
7 Skellefteå
8 Landskrona
9 Oskarshamn
10 Götene
11 Sollentuna
12 Skövde

SMSI+ score

SMSI+
Ranking

0.447
0.392
0.378

1
2 (7)
3 (4)

0.311

4

0.303

5

0.302

6

0.281

7

0.274

8

0.252
0.251
0.244
0.231

9
10
11
12
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Sollentuna

0.326

Vaxholm

0.317

Hjo

0.296

Karlstad

0.282

Jönköping

0.280

Grästorp

0.277

Leksand

0.276

Solna

0.264

Dals-Ed

0.259

Tranemo

0.259

Tranås

0.245

Höganäs

0.245

13 Mjölby
14 (22) Hammarö
15 Tidaholm
16 Solna
17 Kungälv
18 Salem
19 Tyresö
20 (16) Danderyd
21 Göteborg
22 Vaxholm
23 Nykvarn
24 Vaggeryd

0.228

13

0.227

14

0.227
0.222

15
16 (20)

0.221

17

0.213
0.209
0.208

18
19 (5)
20 (1)

0.208
0.201

21
22 (14)

0.201

23

0.183

24

Municipalities that are in the top ten percent of both CCFI and SMSI+ rankings are in bold. The number in
parentheses show the ranking on the other list. Those municipalities that are not in bold only appear on one of
the top rankings.

4.0 Discussion
4.1 The Creation of Indicator Systems
4.1.1 Index construction
The following discussion addresses research questions one and two:
● RQ1: Is it possible to create a sustainability index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
● RQ2: Is it possible to create a prosperity index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
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This study set out to research the degree of correlation between sustainability and prosperity
in Swedish municipalities. Exploring the degree to which these complex concepts correlate
with each other was deemed a relevant and important study because sustainability and
prosperity are two of the most dominant objectives in public governance in our time (Lawn &
Clarke 2010; The Worldwatch Institute 2012; UN DESA 2016; European Commission 2019).
That being said, it seems that there is little clarity or consensus around the extent to which
these two goals can be practically integrated and represent a synergistic potential (Edenhofer,
Steckel and Jakob 2014; Jakob and Steckel 2016; Bartle and Leunenberger 2006). Identifying
and realizing a synergistic potential between these two objectives would be particularly
desirable for decision makers and leaders in public governance as they are increasingly forced
to deliver on both sustainability and prosperity in times of escalating social and environmental
turmoil and where budgets and timelines dominate decision making (Bartle and Leunenberger
2006; Lawn & Clarke 2010; Edenhofer, Steckel and Jakob 2014; Steffen et al. 2015;
European Commission 2019).
To calculate the correlation between sustainability and prosperity, it was necessary to find a
way to quantitatively measure both of these phenomena at the municipal level and express
both of these measurements in one numerical value. Both phenomena are complex concepts,
therefore no measurement can perfectly express the sustainability or prosperity of a
municipality, but these reduced values and limited number of indicators are pragmatic and
necessary in current governance structures and political processes (Borgnäs 2016; Lehtonen,
Sébastien & Bauler 2016). Each phenomenon needed to be measured through the use of
multiple indicators that would, to their best ability, capture the complexity of the concepts and
their relation to complex systems. These indicators were then constructed into scores in the
form of an index. This research has demonstrated that both sustainability and prosperity
indices can be created for Swedish municipalities with a more comprehensive consideration
for SSD. Therefore, these indices reflect a greater depth of complexity and systematic
thinking which is necessary in understanding and addressing the sustainability challenge.
Thus the indices holds a promise of being valuable and useful as strategic tools in governance
practice for sustainable development.

4.1.2 Reflections about constructing indices for correlation purposes
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
While one of the three indices was constructed using Kolada’s SDI system, the other two
indices involved further methods in their construction. The methods for constructing these
two indices were the same, except for the first steps of construction where frameworks and
indicators were selected and validated. This was because the process for constructing SDI
systems and indices to quantify sustainability is an established field of study, meaning there
were clear methods and existing SDI frameworks that could be used as references. In contrast,
no scalable indicator system or indices has been created for the CCF. This meant that certain
methods for organization, indicator selection, and validation were not possible. Though these
methods were different in these aspects, both indices were created using methods outlined and
endorsed in the OECD Handbook for Index Construction (2008).
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Sufficiency and broad coverage of the various aspects of sustainability and prosperity were
considered the most important criteria in the selection of both indices and their related
methods. It was this breadth of coverage that was ultimately translated to a more
comprehensive consideration of SSD. This was a particular focus because it was decided that
sustainability and prosperity would be measured and expressed through the construction of
formative indices as opposed to reflective indices (Diamantopoulos & Winklhofer 2001).
Formative index construction was the most appropriate method for this study given that the
relevant and publicly available indicators did not allow for reflective index construction
because most of the indicators related to the two phenomena in terms of causality, for
example, forming or leading to the phenomena. Furthermore, as sustainability and prosperity
are yet to be fully achieved, it makes sense that the related indices would describe how to
form these phenomena in contrast to describing the consequences of achieving them.
4.1.3 The Creation of SMSI+
The following discussion addresses research question one:
● RQ1: Is it possible to create a sustainability index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
The exercise of identifying reference SDI frameworks revealed that many SDI frameworks
exist with specific design elements for their unique contexts and purposes. Even generic
scalable SDI frameworks differ from each other indicating limited consensus among
academics and sustainability practitioners on the definition of sustainability and how best to
measure the phenomenon. The identification of common themes across scalable reference
SDI frameworks showed that there is a significant overlap between common scaleable SDI
frameworks, while simultaneously revealing that there is a significant difference in the
comprehensiveness of the SDIs and which specific themes are prioritized. This suggests a
lack of clarity in the field regarding what aspects of sustainability are most crucial to a
sustainable future. That being said, because no single definition of sustainability exists that
could prescribe how to model an ideal SDI, it was important to conduct a gap analysis based
on a content review of a group of reference SDI frameworks.
Though this study has relied on the SPs as the definition of sustainability, the SPs do not
directly inform indicator selection at the particular level. It is not an appropriate tool for doing
so since the category system of the SPs is conceptualized as an ideal and is designed to hold
all aspects of sustainability. The SPs are scientifically derived and are designed as boundary
conditions for sustainability. The SPs work well as such because they are necessary,
sufficient, general, concrete and non-overlapping (Robèrt et al. 2018) and because they serve
as a negative definition in that they prescribe what not to do. This allows the SPs to cover the
full scope of socio-ecological sustainability with only eight thematic categories that are each
very broad. That being said, a near-infinite number of aspects of sustainability and parameters
in the biosphere could correspond to each principle. If all of these aspects were to be fully
covered by an SDI system, it would lead to an enormous indicator system made up of an
approximately infinite number of indicators. Such an SDI would in practice be near
impossible to construct for reasons of resource scarcity, but would also be practically
unfeasible to operationalize. Furthermore, the negative phrasing of the SP’s is in direct
contrast with the formative nature of most available indicators. For an SDI to be a valuable
and valid tool for SD management and governance, it needs to strike a balance between being
theoretically ideal (scientifically robust and sufficient) and operational in practice (pragmatic
and purposeful).

32

To guide the design of a more adequate SDI system using an SSD approach, it was necessary
to compare the SMSI to the reference SDI frameworks using the common themes identified in
Table 2. This comparison and gap analysis showed that the SMSI covered just half of the
identified themes suggesting insufficiencies of the SMSI. In practice, this bears the risk that
Swedish municipalities only using Kolada’s SDI system are guiding their decisions with
inadequate information. Some of the themes missing in SMSI were covered by more than 50
percent of the reference SDI frameworks. These commonly used and missing themes were
mobility and infrastructure, air quality, drinking water, environmental governance, green
spaces (access to nature), waste water and sanitation. Other missing themes worth noting
were biodiversity and water ecosystems balance (including acidification), which are
particularly important in addressing the sustainability challenge (Steffen et al. 2015).
Ultimately, this comparison and gap analysis showed that the SMSI was insufficient in
reference to literature and other reputable SDI frameworks and it highlighted the need to
create an index that would better capture the complexity of sustainability.
Through further scrutiny, the gap analysis showed that the economic themes were well
represented in the SMSI relative to ecological and social themes. SMSI had indicators for all
five themes pertaining to economics, suggesting that designers of Kolada’s SDI system would
have prioritized economics in their conceptualization of sustainability. In contrast, the social
dimension has eight out of 16 themes covered while the environmental dimension has only
five out of 15 themes covered. This further suggests selection of indicators was done
insufficiently when considering an SSD approach. Furthermore, the results of the gap analysis
indicate that the SMSI seems to reflect an understanding of sustainability that is best reflected
by the triple bottom line depicted in Model A of Figure 1. Kolada’s organization of its
indicators suggests the three categories of sustainability exist within a hierarchy with
economy at the top, society in the middle, and environment at the bottom. The appropriate
positions and proportions of the three major systems in relation to each other with respect to
sustainability has been and is contentiously discussed (Daly 1977; Unmüßig, Sachs &
Fatheuer 2012; Smythe 2014; Capra and Jakobsen 2017; Barbier & Burgess 2017; Fischer,
Kronenberg & Laukkanen 2018; Sandberg, Klockars and Wilén 2018), but for the purposes of
this study it suffices to establish that the paradigm relating to Model A of Figure 1 is in direct
conflict with an SSD approach and current sustainability science (Robèrt et al. 2018). While it
is known that the intentions and logic behind the selection and organization of Kolada’s SDI
system was inspired by the Brundtland report, based on this analysis, Kolada´s SDI system
does not consider SSD to the fullest degree possible given the publicly available indicators
and literature. Since SMSI was constructed based on Kolada´s SDI system which was found
to be inadequate, SMSI was deemed inadequate for the purposes of this study as well as for
sustainability governance practice.
In acknowledgement of the inadequacy of SMSI, SMSI+ was developed. The creation of
SMSI+ demonstrated that it was possible to construct an index that more comprehensively
considered SSD and the complexity of sustainability using publically available data. Not only
does this show that Kolada and municipalities have the possibility to create better
sustainability indices or SDI systems, but it also outlines the methods for how to do so. This
was done in consideration for the gaps identified in SMSI through the theme gap analysis and
was validated through an SP analysis. Based on the more expansive coverage of the SPs as
shown in Table 3, SMSI+, though imperfect, was closer to representing a full scope socioecological systems perspective of sustainability. As seen in Table 2, SMSI+ also better
covered the themes identified across the group of reference SDI frameworks. Furthermore,

33

with a sensitivity analysis consistent with the weightings informed by a nested system, the
SMSI+ as an index was designed in accordance with an SSD approach.
The SMSI and SMSI+ scores for municipalities were compared in Appendix D. Based on this
comparison, it is clear that the results are significantly different though they attempt to
measure the same phenomenon. This demonstrates that the frameworks and methods involved
in creating an SDI system greatly influences the results. Though they both measure SMS, it is
clear that the indicators selected, the weightings, the method of normalization and the means
by which the indicators are organized and aggregated represent crucial design-steps
influencing the final score for any SDI index. If the goal for municipalities is to be the highest
ranked in comparison with other municipalities, or perhaps more accurately not be the worst,
the quality of SDI systems in use will actually impact how decisions are made. For example,
SMSI uses the indicators antibiotic use in municipality recept/1000 inv, organic food in the
municipality's activities share (%), organically cultivated farmland share (%), household
waste collected for recycling including biological treatment proportion (%), total collected
urban waste kg/person, and air emissions of greenhouse gases tonnes CO2 eq./inv. If these
are the metrics by which decision makers are creating strategic plans and guiding their
municipalities, their actions will be measured based on how they improve these six indicators.
This comes with the risk that resources and time could be devoted to changing the distribution
and regulation of antibiotics while ignoring the loss of biodiversity or the acidification of
lakes. This exemplifies why it is so important that politicians, sustainability managers and
agents in governance take an evidence-based and systems-based approach to decision making
and design of steering, reporting and decision tools like SDI systems. If implemented, the
inadequacy of SDIs like the SMSI could translate into blind spots, negative externalities,
unstrategic decision making, and a mismanagement of resources and time. Furthermore, it
might allow the celebration of municipalities that are considered sustainable when in fact they
are not. For example, Bollebygd has the fifth highest SMSI score, yet is 127th in SMSI+. This
municipality might be celebrating its sustainability when in fact it is in the bottom half of
SMSI+. This is likely explained by the addition of many environmental indicators that
Bollebygd is below the mean for. Furthermore, given that environmental sustainability was
weighed more than the other two dimensions of sustainability, this likely results in a far lower
ranking. In contrast, Jokkmokk might be criticised for its poor performance in SMSI as it
ranks 219th, yet in SMSI+ it ranks third. This is likely due to its relatively high score in the
environmental dimension of sustainability. This is further indicative of the inconsistency
between SMSI and SMSI+, where only eight municipalities were in the top ten percent of
both. Skellefteå, Växjö, Vaggeryd, Järfälla, Östersund, Nykvarn, Vaxholm, and Skövde were
the municipalities that appeared in both the top ten percent of SMSI and SMSI+ rankings,
indicating that they are consistently performing at a high level across the various
sustainability aspects.
Based on the gap analysis and the SP analysis, SMSI+ was considered the more appropriate
index for comparing sustainability to prosperity. The spectrum of deviance from the mean is
greater in the SMSI+ ranking, meaning that the performance on sustainability as defined by
SMSI+ distributes municipalities more and thus creates a more distinct and nuanced picture of
how the Swedish municipalities are performing on sustainability. This is not surprising
considering the index was constructed from more indicators with a consideration for more
aspects of sustainability allowing for greater nuance and variance. For the same reason, this
research suggests that the state of sustainability performance amongst Swedish municipalities
is likely to be more accurate using SMSI+.
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Despite the commonly insufficient use of indicators to describe a phenomenon like
sustainability, this research shows that it is possible to better implement an SSD approach
when constructing indices. Though indicators and SDI systems will never completely and
comprehensively explain or measure sustainability, it is still important to design and
implement systems that does so to the furthest extent possible with the available data. The
inadequacy of SMSI may come from outdated and inadequate theories and frameworks for
understanding and communicating sustainability at a conceptual level. While the SMSI+ was
not primarily designed for use in municipalities, it does provide municipalities, their
managers and their decision makers with evidence that an SDI system that better considers
SSD can exist while more comprehensively explaining common themes important to the
sustainability challenge.
4.1.4 The Creation of CCFI
The following discussion addresses research question two:
● RQ2: Is it possible to create a prosperity index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
Through the outlined methods used in this study, this research has shown that it is possible to
create a quantitative index for the CCF which can be seen in Appendix C. It also suggests
that, through this method for index construction, other similar progress indices can be
constructed to communicate alternative measurements for prosperity, wealth and/or wellbeing. With a balanced sensitivity analysis and external expert validation from Dr. Cornelia
Flora, this index was considered sufficient for the purposes of this study. Despite the
remaining gaps in the index and the limitations of the available data, this research
demonstrated that it was possible to create indices using a framework like the CCF which
more comprehensively consider SSD than traditional progress indicators like GDP.
More than 5000 indicators were reviewed during the creation of this index. Sweden is widely
known for its social systems and has some of the most comprehensive and thoughtful data
collection in the world, and yet in many cases it still was not measuring enough. Perhaps there
will never be enough indicators to fully measure the social and ecological complexity of
sustainable prosperity and, regardless of the number of indicators available, more could
always be developed and found missing. That being said, it is worth noting that despite the
thousands of indicators being measured in Sweden, it still was not enough to cover all of the
subdomains of the CCF. Although the gaps could theoretically be filled through the creation
of new indicators, many of the gaps exist because the subdomain was more conceptual than
tangible. For example, network structure, creativity, norms of reciprocity, leadership,
depersonalization of politics, and acceptance of alternative views are all necessary
components of a prosperous municipality according to the CCF, but these subdomains are
difficult to measure.
One of the strengths and purposes of the CCF is that it is designed to account for both the
tangible and intangible assets of a community, which is key to an adequate accounting of
differential economic performance between communities (Svendsen & Sørensen 2007) as
well as an appropriate analysis of community economic development (Fey, Bregendahl and
Flora 2006). Given that the CCF has historically been used primarily as a framework for
collecting qualitative observations, perhaps it is not strange that a quantitative
operationalisation of the CCF would fall short of measuring certain intangible phenomena and
concepts. The insufficiency of indicators in Sweden may not represent a failure of governance
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to measure the right things, but simply a reality of the challenges of measuring complex
phenomena. Perhaps these shortcomings simply speaks to the limits of what can be measured
quantitatively, consistently, accurately and at scale. Even if some of these subdomains were
possible to measure adequately, it might require the collection of personal and sensitive
information from citizens. Although this process could be facilitated, it may be obtrusive,
inappropriate, or even erode trust and social capital in the process raising ethical concerns for
this work. Although municipalities could always strive for better data collection,
municipalities cannot simply solve this through the creation of ever-more new indicators. This
leads back to the argument of Mega and Pedersen (1998) that more indicators are not
necessarily better indicators.
The CCF was designed with consideration for systems theory and an understanding that
natural systems are the foundation for all forms of capital (Emery and Flora 2006; GutierrezMontes, Emery and Fernandez-Baca 2009). Though the CCF was created without intentional
consideration for SSD approaches, many of the important aspects of SSD such as systems
theory were clearly integrated throughout the process of developing the CCFI. This facilitated
the creation of an index for prosperity that would better encompass the SSD approach and
hold the promise of being compatible with sustainability. Furthermore, because the CCF
defines success through the development of balanced capitals, the CCFI was designed
accordingly. This means that emphasizing the growth of one capital at the expense of other
capitals will result in the collapse of other capitals and the decrease of total capital. For
example, if a municipality were to exploit its natural capital to increase built and financial
capital, over time cultural, social, human, and political capital would also be jeopardized over
time, possibly translating into a much lower total score as expressed by the CCFI.
Considering this research has demonstrated a systematic method to quantitatively
operationalize the CCF, it could be possible for municipal decision makers to use the CCFI or
use the same methods and framework to create an index an appropriate progress index more
specific to their unique context and indicator availability. It is this flexibility in using the
CCFI and adjusting the CCFI based on the framework that could allow it to be both scalable
and locally specific. In order to do so successfully, this research would suggest using the
CCFI in combination with an appropriate and adequate SDI system. While this study has
showed that the CCFI largely appears to be compatible with sustainability, it is not an
adequate indicator system for measuring and steering towards sustainability by itself.
Although gaps still remain regarding the CCFI, its consideration of SSD and its
comprehensiveness could allow decision makers to more strategically move towards a
sustainable and prosperous future.

4.2 Pursuing Sustainability and Prosperity
4.2.1 The Correlation between SMSI+ and CCFI
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
Given it was possible to create indices for sustainability and prosperity with an SSD
approach, final scores were calculated for each index. This allowed this research to:
● calculate the degree to which sustainability and prosperity correlated across the
sample,

36

● rank the top performing municipalities based on sustainability and prosperity
respectively, and
● identify any municipalities that performed well on both indices.
SMSI+ is 0.329 more correlated with CFFI than SMSI is to CFFI. This is not surprising given
that SMSI+, just like CCFI, is comprised of more indicators measuring a wider array of
aspects, thus capturing more complexity within the concept. Though SMSI+ does incorporate
many indicators used in CCFI, this does not explain the increased correlation. SMSI+ in fact
has a lower percentage of shared indicators with CCFI compared to SMSI. Thus, the amount
of indicators shared does not account for the difference in degree of correlation. Given that a
more comprehensive and SSD based index correlates more with CCFI, the strength of the
relationship is likely dependent on the the precision and adequacy with which sustainability is
defined. As such, this study proposes that the most efficient way to achieve both sustainability
and prosperity can be to think of the two concepts as complementary. Sustainability and
prosperity are not at odds with one another when defined properly. Instead, they can be to a
large degree be means to the same ends.
With a Spearman’s Rank-Order Coefficient value of 0.588, this research found a strong
positive correlation between SMSI+ and CCFI. This suggests that as one phenomenon
increases, the other does the same. This research does not imply any causality, but if this
relationship is true, it could suggest opportunities for latent synergistic potential for Swedish
municipalities. In other words, the positive and relatively high degree of correlation between
sustainability and prosperity could indicate that there are many opportunities for Swedish
municipalities to develop sustainability and prosperity together. In a system where resources
and time are scarce, the efficient pursuit of sustainability and prosperity in tandem could offer
a great opportunity for decision makers to act strategically by capitalizing on the synergistic
potentials while minimizing unnecessary trade offs. Furthermore, it may be possible to pursue
prosperity by investing in sustainability and vice versa.
4.2.2 Obstacles to Pursuing Sustainability and Prosperity
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
Although uncommon, this research has demonstrated that examples of municipalities
achieving both sustainability and prosperity exist. Six municipalities are highlighted in bold
font in Table 6 as top performers in both. These six municipalities include:
1. Jokkmokk (third and fourth respectively)
2. Vellinge (Second and seventh respectively)
3. Danderyd (20th and first respectively)
4. Tyresö (19th and fifth respectively)
5. Solna (16th and 20th respectively)
6. Vaxholm (22nd and 14th respectively)
These municipalities demonstrate that, though it is challenging to pursue both sustainability
and prosperity, it is possible to pursue both in practice. Of the municipalities studied, 49.5
percent have rankings within 30 places of each other in CCFI and SMSI+. Additionally, only
10.7 percent of municipalities had CCFI and SMSI+ rankings more than 90 places from each
other. This indicates that even though there is a strong correlation on a larger scale , it is not

37

necessarily easy or obvious how to achieve the pursuit of sustainability and prosperity for the
vast majority of Swedish municipalities. This may be due to the obvious fact that no
municipalities were actually making decisions based on the indicators used in SMSI+ and
CCFI in the years leading up to 2016. Alternatively, this may suggest that despite the strength
of correlation in theory, in practice the short term financial costs and long term gains of
sustainability is at odds with traditional financial measures of prosperity and the political
pressure to deliver growth and progress within election periods. Considering the
organizational reality in municipalities of productivity, budgets and deadlines, it is possible
that, though sustainability and prosperity may not be at odds in theory, they may still be
competing for the same resources. It is easy to imagine how this sets up executive situations
where in the short-term, prosperity and sustainability are framed as representing competing
interests leading to unnecessary trade-offs that favors one agenda over the other, missing the
synergistic potential that may have been possible to realize if the decision making process was
informed by an SSD approach. The low number of municipalities succeeding with pursuing
both sustainability and prosperity simultaneously indicates that municipal decision makers
have struggled to find solutions and investments that effectively addresses both. This
governance failure emphasizes the importance of expanding upon this research to further
explore how municipal governance could take advantage of appropriate indicators in their
sustainable development efforts. To that end, this research proposes that if inadequate SDI
systems are being used together with inadequate progress indicators to inform the
management of sustainable development, decision makers may feel forced to choose between
pursuing sustainability or prosperity when they could more precisely address both with
synergistic solutions.
4.2.3 The Municipalities Successfully Pursuing Sustainability and Prosperity
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
Due to the limited timeframe of this study, it was not possible to research all of the aspects or
qualities that make a municipality sustainable, prosperous, both, or neither. For this reason
this research only began to explore what qualities might make municipalities both sustainable
and prosperous to highlight how this work could be further expanded upon and interpreted.
It is noteworthy that four of the six municipalities in the top ten percent of both SMSI+ and
CCFI are geographically situated within Stockholm County. Danderyd and Solna are suburbs
of Stockholm, while Tyresö and Vaxholm are municipalities in the archipelago of Stockholm.
This could indicate that the conditions for municipalities to achieve sustainability and
prosperity are particularly good in Stockholm County relative to other regions of the country.
Since the geography here is not significantly different than other coastal counties in Sweden,
this could signify a local politics and governance that effectively manages to combine
sustainability and prosperity. Similarly, Vellinge is a municipality just outside of Malmö,
which is the third largest city in Sweden. The fact that five out of the six municipalities
managing to perform well on sustainability and prosperity are geographically close to a large
city is worth noting. This could indicate that the benefits of economies of scale have impacts
on nearby suburbs and provinces, giving them better opportunities to develop both CC’s and
sustainable solutions. It could also suggest that as suburbs of big cities, these municipalities
have greater access to resources and infrastructure that may influence or facilitate the
development of prosperity and sustainability. Big cities, and particularly national capitals, are
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often a centralization of culture, financial institutions, markets, organizations, jobs, and
resources and tend to benefit from scaling laws (West 2017). As such, it is not surprising that
these municipalities would score higher in both CCFI and SMSI+ due to advantages of scale.
Jokkmokk was the only municipality of the top six not within close proximity to a big city.
Interestingly, the top performer in terms of sustainability and prosperity was Jokkmokk,
which is the third smallest municipality in the county of Norbotten; a geographical location
quite different from the suburbs of big cities. A large portion of the area of Jokkmokk is
natural reserve land. As such, Jokkmokk has a notably higher natural capital score.
Jokkmokk’s high level of natural capital may make the difference as the primary capital and
foundation for the CCF (Flora et al. 2004). High natural capital has been found to likely
translate into the development of all CC’s as well as sustainability (Flora 2019). Jokkmokk’s
vast natural capital reserves could not only translate into increased capitals through, for
example, tourism, but also flow into other capitals as suggested by Flora et al. (2004).
Furthermore, as a cultural hub for the Sami people, cultural aspects of life in Jokkmokk may
translate into higher CCFI and SMSI+ values (Jokkmokk 2019). Sami culture is intrinsically
linked to the land and it should not be surprising that this culture might manifest in a
municipality pursuing prosperity in tandem with sustainability (Yamamoto 2005; Sami
Parliament 2009). Though these cultural aspects may not have been measured directly in the
indices, CCF literature would suggest that this would translate into increased total CC (Flora
2019). Considering the CCF is designed in such a way that communicates natural capital as
the most fundamental capital for translating into increased total capital, and cultural capital is
seen as secondary to natural capital in this sense (Flora 2019), it should not be surprising that
a municipality with relatively high values of both would be the most sustainable and
prosperous municipality according to this study.
Many other factors could explain why some municipalities might succeed in sustainability
and prosperity where others do not, but this would require further study as outlined in Section
4.4. What is particularly worth noting is that, despite the seemingly obvious factors
contributing to sustainability or prosperity, such as special entities like goldmines,
universities, airports, or harbours Jokkmokk shows that this is not the only route towards
sustainability and prosperity. That these aspects clearly do have a large influence on
sustainability and prosperity, but Jokkmokk demonstrates the possibility of pursuing both
through opportunities unique to the municipality.

4.3 The Use of SDIs in The Swedish Public Sector
4.3.1 The Political and Organizational challenges to the Effective use of SDIs
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
One reason that the sustainability challenge has historically not been a popular political
agenda is that results often takes long time, cost a lot of money and solutions are often
uncertain. Any politician daring to establish clear goals is likely to fall short of those within
the immediate election period (Birch 2010). This is just one way in which the incentive
structures of democracy are not well suited to deal with the environmental challenge (Birch
2010). Furthermore, to set appropriate goals for the sustainability challenge, and to use
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appropriate indicators to represent these goals, would potentially mean pursuing projects that
do not result in positive change within a political term. Indicators are used to communicate
success and failure, where many of the outcomes may not be realized within a given time in
office. With huge delays between actions and consequences often being the case concerning
sustainable societal transitions, a politician could take impactful action, yet see no results in
her time in office. This could then be seen as a failure to achieve these goals by the voters.
Performance could also become worse due to political decisions made long before their term.
Therefore, politicians are disincentivized to select appropriate indicators. This underlies the
importance of defining sustainability and prosperity with a common SSD approach in order to
achieve a positive relationship between sustainability and prosperity.
It is this political reality with changing laws and agendas that municipalities operate in.
Furthermore, municipalities are nested within a complex public sector corporation consisting
of many hierarchical layers and many more lateral departments and units. This position forces
municipalities to balance competing interests and pressures from multiple stakeholders such
as citizens, other municipalities, counties, regions, politicians, national government and
private sector businesses, To understand this organizational reality better exploratory
interviews were conducted in combination w. clarifying e-mail correspondences with relevant
sustainability practitioners and data experts in the Swedish public sector. The perspectives
shared in this section is based on information obtained through these interactions.
It was expressed that generally the main objective for municipalities is growth in population
and growth in jobs for that growing population which then leads to an increased tax base and
a solidification of the future of the municipality. Traditionally the agenda of producing
prosperity through this kind of growth is one that municipalities have become quite good at
and one around which there seems to be little political or organizational friction internally in
the public sector. It is when the need for prosperity meets the need for sustainability that
friction seems to arise concerning the integration of the sustainability agenda in the daily
operations aimed at production of prosperity. Towards this objective, the interviewees
expressed that the environmental aspects of sustainability often got prioritized less so than the
social and economic agendas in the municipality. This order of priority reflects an operational
mental model in accordance with Model 1 in Figure 1. Operating in such a culture often
makes it hard for sustainability practitioners to gain traction and win influence in the
municipal organization. Too often they get identified as environmental activists, when in fact
they try hard to integrate both the economic, social and environmental dimensions of
sustainability into the municipal operations and make sustainability relevant for all their
colleagues and departments. It was also mentioned that generally there is a rising awareness
of the importance of the environmental agenda and in general an increasing awareness of and
interest in how sustainability is part of all the activities and departments of the municipality
and so should also be at the heart of their politics and strategies.
4.3.2 Three Salient Issues Concerning the use of SDIs in The Swedish Public Sector
The following discussion addresses research question three:
● (RQ3) Is it possible and, if so, to what extent does sustainability and prosperity coexist in Swedish municipalities?
Through the combination of literature review, email correspondences and exploratory
interviews, several issues were continuously reconfirmed, becoming more salient. These three
main issues were:
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The Apparent Lack of Clear, Relevant and Common Goals for Sustainable Development
across Municipalities and throughout the Public Sector. Sweden has ratified and
implemented The Environmental Objectives, but it was expressed by interviewees that these
are unclear, hard to operationalize, lacking in sufficient number of clear targets on specific
indicators, and overall not considered to be fully up to date in accordance with recent climate
science and SDGs. As a consequence, there is the risk that municipalities in particular, but
public sector institutions in general have a hard time finding a shared direction, which is a
necessary first step towards the progress that is needed to address the sustainability challenge.
Interviewees expressed they were anticipating and hoping for The Environmental Objectives
to be adequately updated soon and that such an update combined with more clear targets for
indicators that can be measured at the municipal level would make it much easier for them
prioritize their efforts towards a sustainable development that would contribute to The
Environmental Objectives. There is no shortage of organizational literature pointing to the
importance of clearly defined goals and shared visions when it comes to strategic
sustainability development (Robért el al. 2018), organizational performance in general (Kim
and Mauborgne 1996; Senge 1990), and the effective welfare production in the Scandinavian
public sector in particular (Andersen and Pedersen 2014; Hornstrup and Madsen 2015).
The Apparent Lack of Alignment in the use of SDI Systems and SD Approaches. This research
learned that while Kolada is generally considered a minimum shared standard for SDI
systems by municipalities there are many different approaches to how SDI systems are used
and which SDI systems are used across different municipalities. Many municipalities develop
and measure their own indicators to supplement the Kolada SDI while others use entirely
different SDI systems like the SDGs while others again look more to The Environmental
Objectives at the national level. It is in itself worth noting that the SDI system designed and
provided by Kolada for the municipalities is very different from the SDI systems
operationalized at the national and county levels to measure and monitor the The
Environmental Objectives. This is likely to be related to the different levels of sustainability
expertise across municipalities, but is also due to a general lack of integration and
coordination around the SDI systems in the public sector. In turn this seems to be related to a
lack of clarity in who holds the responsibility to coordinate with whom and towards which
goals.
This challenge is linked with the seeming lack of clear, relevant and common goals for the
sustainable development and may make collaboration difficult and investments inefficient. In
fact there is a risk that the lack of coordination and alignment leads to conflicting goals,
missed opportunities, or the loss of synergistic potentials across institutions. Some local
efforts might even be counterproductive to The Environmental Objectives at the national
level. Not all indicators are equally practical or relevant to measure and report everywhere,
but it seems that there is a need for the integration and alignment of carefully designed, shared
indicators that can facilitate complementarity between desirable outcomes and avoid goal
conflicts (Hansson, Arfvidsson and Simon 2019). It was mentioned in the interviews that the
counties are likely the organizations that are best positioned to facilitate increased levels of
coordination and that the regions and Kolada could do more. The literature on organizational
theory suggests the importance of interdisciplinary coordination and collaboration for
ensuring high performance on complex tasks (Gittell 2002; Gittell 2009; Gittell 2016) and
developing relational capacity and better coordination across organizational boundaries has
been shown to be particularly relevant and effective concerning complex tasks in the context
of the Scandinavian public sector (Hornstrup and Madsen 2015; Hornstrup and Storch 2018).
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The Apparent Lack of Inclusion of Municipalities in the Management Processes,
Accountability Structures and Evaluations Concerning The Environmental Objectives at the
National Level. The fact that the accountability structure around The Environmental
Objectives stops at the county level means that the municipalities engage voluntarily. This
lack of involvement of the municipalities could lead to a lack of commitment and engagement
by the municipalities in the sustainable development towards The Environmental Objectives
and could contribute to reinforce the lack of clear, relevant and common goals for the
sustainable development and lack of alignment around SDI use and SD approaches. The
literature on organizational theory suggests two different theories concerning commitment
and motivation in the public sector; namely Public Service Motivation and Public Sector
Motivation. The first is based on a logic of appropriateness and stresses the importance of
intrinsic emotional drives of each individual public sector employee to contribute to society
and the well-being of its citizens in accordance with the employees own values, while the
latter is based on a logic of consequentiality and stresses the importance of extrinsic
incentives to meet expectations, goals and requirements (Andersen & Pedersen 2014; Ritz,
Neumann & Vandenabeele 2016).
It would seem important that any management and steering for sustainable development
attempts to find incentive structures and fair processes that strikes a timely and appropriate
balance between these two approaches to understanding motivation in the public sector. A
balance between accountability and control on one hand and autonomy and trust on the other
(Andersen & Pedersen 2014; Hornstrup, Laursen & Laursen 2017). To this end it is important
that any mandatory reporting on indicators is perceived as being practical, necessary,
purposeful and informative and not simply as a burdening and meaningless obligation. This
point was supported by an interviewee stating that municipalities are fully capable of meeting
the sustainability challenge and The Environmental Goals. They do not need to be controlled
and held accountable; they just need to be supplied with adequate information, in the form of
clear laws and national goals, and supported with adequate resources in the form of money,
time, knowledge and expertise. SDI systems should then not just be thought of as simply
serving reports, but as a means of communicating and developing ambitious goals, changing
behavior and solving real problems (Hansson, Arfvidsson and Simon 2019).
4.3.3 The Role of Governance for better public sector performance on Sweden's
Environmental Objectives.
The following discussion addresses research question three:
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
When reviewing the organizational literature for explanations to the main issues outlined in
4.3.2, much literature points to the importance of a multi-level perspective to sustainable
transition management and adaptive governance, where administrators, decision makers and
leaders must adopt a systems-based approach to management and leadership that recognizes
both the complexity of the sustainability challenge itself and the complexity of organizations
addressing such a challenge (Berkes, Colding and Folke 2003; Folke, Hahn, Olsson and
Norberg 2005; Geels & Schot 2007; Loorbach 2010; Geels 2011; Williams et al. 2017; Robért
et al. 2018). One leadership theory in particular stood out in relation to the three issues
identified. Wilfred H. Drath and colleagues presents an integrative ontology of leadership
(Drath et al. 2008), where the phenomenon of leadership is defined as the presence of
Direction, Alignment and Commitment. The actuality of these three elements as phenomena in
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an organization would indicate that leadership has been produced adequately, whereas if only
one, two or none of these elements being actual qualities of an organization would indicate
insufficient production of leadership. It was salient that these three central aspects of
leadership maps on to the three main issues described above such that: the apparent lack of
clear, relevant and common goals for sustainable development can be interpreted as lack of
Direction; the apparent lack of lack of alignment around SDI use and SD approaches can be
interpreted as lack of Alignment; and the apparent lack of inclusion of municipalities in the
management processes, accountability structures and evaluations can be interpreted as lack of
Commitment. This might suggest a systemic inadequacy of appropriate leadership across the
layers of the public sector when it comes to the governance processes associated with
managing sustainability performance in Sweden.
As recent as in March this year The Nature Protection Agency under The Environmental
Department of The Government published the annual report on the status for achievement of
The Environmental Goals (Naturvårdsverket 2019). This report was followed by a thorough
evaluation report (Naturvårdverket 2019). This evaluation acknowledges that progress is
generally too slow, not adequate and that more needs to be done. Specifically the report
identifies seven main areas of improvement as;
● The creation of a cohesive and integrated politic for sustainable development that is
not confined to the environmental dimension of sustainability, but integrates it with
the social and economic categories.
● That Sweden should influence the global sustainable development and take on a
leading role especially in EU.
● To improve steering and management towards The Environmental Objectives.
● To prioritize efforts towards mitigating climate change and biodiversity loss.
● To minimize the effects of consumption on the environment.
● To establish the public sector as a leader through their behaviour, investments and
procurements.
● To establish and communicate clearer targets through a further development and
expansion of the current goals and indicator system.
These areas of improvement show that the government understands and recognizes the need
to better use SDIs in sustainable development towards Sweden's Environmental Objectives.
The need to establish and communicate more clear targets as way points corresponds and
reinforces The apparent lack of clear, relevant and common goals for sustainable
development. The need for an improved steering and management towards The
Environmental Objectives corresponds and reinforces the apparent lack of lack of alignment
around SDI use and SD approaches and the apparent lack of inclusion of municipalities in the
management processes, accountability structures and evaluations. As such the evaluation
report on The Environmental Objectives shows an awareness of aspects of these three main
issues from Section 4.3.2 and indicates some degree of intention to address them.
It is worth noting that municipalities are not mentioned in the evaluation report nor are they
seemingly involved in the evaluation process concerning Sweden´s Environmental
Objectives. This is natural since they are not part of the accountability structure for The
Environmental Goals. That being said, this could hold multiple implications: a potential blind
spot at the national level about the importance of municipalities as leverage points for
realizing Sweden´s Environmental Goals; a reluctance to involve municipalities for reasons
relating to the organizational and procedural complexity and resources involved in doing so; a
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reluctance to commit municipalities for idealistic reasons, namely wanting to preserve and
respect the highest possible degree of local autonomy and self-governance of municipalities;
and an inability to properly deal with the organizational and procedural complexity and
resource requirements involved in doing so. In either case the absence of the mention of
municipalities in the evaluation on the national performance on The Environmental Goals is
salient.
This research would suggest an adaptive and systemic multi-level systemic approach in public
sector sustainability governance that a) includes and commits municipalities in the steering,
reporting and evaluation processes related to the The Environmental Objectives in an
appropriate way b) supports better and broader coordination and alignment across
municipalities, regions, agencies, institutions and levels in the public sector about what SDIs
to use and how to use them and c) provides better direction through more way points in the
form of updated, clear and measurable near and medium term targets that are established at
and communicated from the national level and informed by the local level. These targets
should be scalable and to a larger degree correspond to the SDIs across the public sector while
respecting local needs and objectives. As such they should be designed carefully as integrated
wholes that can facilitate complementarity between desirable outcomes and avoid goal
conflicts. This would contribute to and better outline the transition for Swedish public sector
and enable local public organizations at all levels to establish their relevant targets, make
appropriate investments and develop adequate strategies. Though index construction often
prioritizes the contextual and local nature of indicators, this research suggests that what is
needed for the sustainability challenge is alignment around scalable, adequate and compatible
indices that foster comparison, and coordination towards shared, clear, measurable and
updated goals.
4.3.4 The Importance of Integrating SSD into Municipal Governance and Indicator
Systems
The following discussion addresses research questions one, two, and three:
● RQ1: Is it possible to create a sustainability index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
● RQ2: Is it possible to create a prosperity index for municipal governance that uses
publicly available data and takes a strategic sustainable development approach?
● RQ3: Is it possible, and if so, to what extent is it possible for sustainability and
prosperity to coexist in Swedish municipalities?
Much literature has pointed to the need for incorporating complexity theory and systems
thinking, two primary components of the SSD, into governance structures (Geels & Schot
2007; Loorbach 2009; Geels 2011; Williams et al. 2017). Not only would this allow
municipalities to understand their role in a bigger system, but it would better allow them to
make strategic decisions and coordinate their efforts (Stojanovic et al 2016; Dhaoui 2019).
This research has shown that it can be particularly beneficial to integrate SSD into the
creation and operationalization of indicator systems used to inform good governance for
sustainability and prosperity. At the national and international levels of government,
complexity increases as does the need for systems thinking and a systemic approach to
management. The Swedish government’s pursuit of their environmental objectives is an
excellent example of a complex phenomenon that could be assisted with an SSD approach
and coordinated efforts. These efforts could be assisted by SDI systems or frameworks with
more comprehensive consideration for SSD. These systems, if designed appropriately, could
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both allow contextual and local decision making informed by local values and circumstance
and serve national efforts in the pursuit of The Environmental Objectives.

4.4 Future Studies
By constructing the indices of CCFI and SMSI+ and calculating a large set of correlations for
a vast set of indicators, this research created a machine that can generate many more studies
and serve as a foundation for future research. In addition to the large number of calculations
from which many more results can be extracted and discussed, this study also has developed
and laid out concrete methodological steps for how to similarly construct indices in other
contexts and for different purposes. This research could therefore be the basis for various
future studies, some of which are outlined here.
4.4.1 Replications in Other Contexts and Further Development of Scalable Indicator
Systems for use at the Community Level
Though these methods were used specifically to improve existing SDIs and constructing an
index for prosperity building on the CCF, these methods could be reproduced in many other
contexts or using other indicator frameworks. This study could be replicated at the municipal
level in other regions, nations, and even at the international scale. Though it would be a
massive undertaking, it would be hugely beneficial to addressing the sustainability challenge
if a scientific and systems-based SDI could be developed, scaled and operationalized at larger
scales. Attempts are currently being made to do this using the SDGs as a global framework
for sustainable development. It would also be interesting to investigate how a SSD approach
with greater consideration for complexity and systems theory could aid the development of
such an SDI. In addition to increasing the geographical scope of this research, it would also
be possible to increase the temporal scope of this research. Lack of available data over several
years eliminated the possibility of developmental study for Swedish municipalities at the
national scale, but in other contexts a longer-term study might be possible. This could allow
the examination of the relationship of sustainability and prosperity over time. Furthermore,
this could allow similar studies to explore not only the stock of CC, but the flow of CC. In
other words, future studies could examine how the change in stocks of one capital affects the
stocks of another.
4.4.2 Exploring the Qualities of the most Sustainable and Prosperous Municipalities
It would also be possible to explore what qualities of a municipality that make it a top
performer in sustainability, prosperity, or both. Though this research only discusses how
proximity to big cities might influence the relatively successful pursuit of sustainability,
prosperity, or bothit demonstrates the possibilities for future studies to explore this in much
more detail. For example, qualities like the presence of special entities like goldmines,
universities, airports, or harbours could be linked to sustainability and prosperity in an attempt
to discover what qualities are most correlated with sustainability, prosperity, or both.
Furthermore, specific case studies could be pursued for particularly noteworthy municipalities
like Jokkmokk. Research like this could specifically investigate why one municipality might
be succeeding in the pursuit of sustainability and prosperity. This may be due to cultural or
organizational reasons. A more detail oriented exploration of the individual indicators with
cross referencing across municipalities and years could reveal interesting patterns with
potential explanatory power.
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4.4.3 Exploring How to use Indicators to Leverage the Synergistic Potentials in
Governance
This study calculated 40 correlations between SMSI, SMSI+ and its environmental, social,
and economic categories with CCFI and the seven domains of CC. Though only two of these
correlations are explored in this study, significant relationships exist between the certain
categories of sustainability and specific domains of CC. Not only could future studies
examine the relationship between prosperity and sustainability more thoroughly, each of these
relationships could be explored further. In particular, future studies could begin to explore
why these relationships might be significant. Through working directly with municipal
decision makers, a future study could explore which actions, decisions, or tools aid and hinder
the pursuit of prosperity, sustainability, or both. Further studies should also look into the
governance practices and initiatives that most effectively leverage the synergistic potentials
for realizing sustainability and prosperity together. This could partially be done by studying
the governance practices, structure and culture of the top performing municipalities in relation
to their use of indicators in the decision making processes and strategy development. This
could be followed by the creation of a best practices guide for municipal governance in the
pursuit of sustainability and prosperity.
Through this research it became clear that the inadequacy of indicators might be indicative of
other challenges in municipal governance. Poor indicators are often an indication of poor
goals. It would be interesting to explore how goals are being developed and how indicators
are selected to describe them. If the indicators are bad it is either a manifestation of a flawed
goal or an indication that the goal is not being sufficiently described by the indicators being
used. If research could highlight this challenge and create guidance for the better use of
indicators in creating goals, municipal decision makers could make more strategic decisions.
Such guidelines should specifically include what constitutes sufficiency in indicator selection.
Furthermore, this work uncovered a lack of coordination of data collection and management
within municipalities, between municipalities, between municipalities and regions, and
between municipalities and the nation. Given the need for collaborative and collective efforts
in light of the sustainability challenge, research could provide essential insights in guiding
nations to better coordinate their data, reporting and management systems across institutions,
municipalities, regions, and the nation. Though locally specific indicators are integral to good
data collection (Shen et al 2011), this does not justify a lack of coordination between levels of
governance. It would be interesting to explore how coordination of data, reporting and
management systems such as SDIs could be improved to allow a collective effort in the
pursuit of sustainability and prosperity.

4.5 Limitations of the Study
4.5.1 Measuring Complex Phenomena
The success of any indicator system or index depends on the measurability of the phenomena
being described. For example, this study benefited from a comprehensive definition of
prosperity as defined through the CCF, but there were still sub-domains within the framework
for which there were no indicators publicly available in Sweden. There was also some
ambiguity concerning the identification of indicators for sustainability as defined through the
SPs. This meant that this study used SDI systems to measure various aspects of sustainability
corresponding to the SPs, as opposed to measuring the SPs directly. Accordingly, it seems
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difficult to measure complex phenomena completely in any case, making any and all indicator
systems and indices imperfect expressions.
4.5.2 Normative Decision Making in Index Construction
Index construction involves a number of design decisions that can manipulate the results of
composite scores. For example, the weighting of indicators is potentially wrought with
normative stances (OECD 2008). No matter how objective one tries to be, the perspective and
the values of the creators of an index will inevitably influence the relative value, or weight, of
an indicator to some degree. For example, this study’s interpretation of a nested systems
model informed the weightings of the environmental, social, and economic domains of the
SMSI+, but how can anyone know the relative importance of each system with any certainty?
In essence, that is the limitation. No weighting system for indicators can be perfect because
they are, to some degree, determined by personal values, which are always going to be a
relative position that lacks objectivity. Hence, the creation of indices will always be an
imperfect exercise.
4.5.3 Missing Data
There was missing data in the available data sets from Kolada and Statistics Sweden. For
example, multiple years had missing data for the indicators chosen and many municipalities
simply did not report data in given years. With this in mind, and consideration for the most
recent and sufficiently available data, data from 2016 was primarily used in this research.
Further, 56 municipalities had to be eliminated from the sample set because of limited data
availability between 2014 and 2017. This included the cities of Stockholm, Gothenburg, and
Malmö, the three most populated municipalities in Sweden.
4.5.4 Measuring Global Phenomena with Geographic Boundaries
The use of indicators to define borderless phenomenon like sustainability within a defined
geographic region, such as a municipality, limits the results to what can be measured in that
municipality. This means that any phenomena that occurs outside of a given municipal
geography will not be attributed to the municipality or attempted to be measured. This will
almost always be problematic when taking a nested systems approach because municipalities
contribute to the occurrence of measurable phenomena beyond their borders, meaning they
could be contributing to unsustainability somewhere else without it affecting the indicators
being measured. Even if an SDI system were well designed, weighted and balanced between
the various aspects of sustainability, none of the systems seem to have a way of measuring the
adverse effects across cases, making ecologically uneven exchange and ecological debt
unaccounted for (Takeda 2003). For example, many nations are able to maintain high levels
of consumption and production, while seemingly improving their environmental performance
by outsourcing much of their production and raw material extraction, thus shifting
environmental costs to the places of production and extraction (Takeda 2003).
No municipality, city or nation in the globalized age operates in isolation. Not only do
environmental phenomena not recognize constructed societal or national borders, the
interconnection of the global economy makes it very difficult to properly account for the true
costs of production and consumption at the local level. It may not be surprising that SDI´s
designed for local operationalization and monitoring simply do not, or even can not, account
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for the interconnectedness and complexity of global phenomena. This is a disadvantage of
community or municipality oriented SDI systems worth considering when interpreting the
findings of this study. A systematic reliance on local SDI systems interpreted in a narrow
context may lead to a pervasive misconception about the true environmental performance of
municipalities. This further speaks to the importance of linking local, national, and global SDI
systems.
4.5.5 Relative Standardization
The use of z scores as a standardization process meant that all scores were relative to the
mean across the municipalities involved in the study. This meant that if the mean value for an
indicator was low, then any municipality that scored even slightly higher was considered
relatively good, even if the score would be considered objectively bad by people or science.
For example, the mean value for the indicator Women among elected councilors, county
politicians, share (%), was zero. This meant that of the 144 municipalities that measured this
indicator, none of them had women represented on the county council. This means that all the
municipalities got an average score of zero even though they performed objectively poorly as
there were no women represented on the county council. The opposite of this scenario can
also be true, making the use of z scores misrepresentative of what is objectively good or bad
and thereby limited in terms of describing sustainability and prosperity performance beyond
Sweden’s borders.
4.5.6 SP Analysis for Indicators
The use of an SP analysis for the mapping of indicators was not a perfect process. It required
the analysis of all indicators and determining how each indicator might manifest in decreased
misalignments of the SPs. Though the possibility of creating an index for the SPs was
explored, it became clear that this would not be possible. Though the SPs have many
applications, they are not designed in a way that sufficiently facilitate the creation of an SDI
system. Furthermore, given the many possible flows of logic for each indicator, each iteration
of the SP analysis rendered different results. As each indicator is an imperfect representation
of a phenomenon or proxy for something else, there are many ways a researcher could
interpret each indicator and thus how it relates to the SPs. Though this process assisted in the
validation and gap analysis for the creation of SMSI+, it may not have been a reproducible
means of validating the index.

5.0 Conclusion
This research set out to discover if sustainability and prosperity are correlated in Swedish
municipalities and to determine if and how indicator systems for sustainability and prosperity
can be developed with an SSD approach using publicly available data. In order to address
these topics, this research constructed indices for sustainability and prosperity in order to
conduct a correlative study across 234 Swedish municipalities. This research communicates
six results:
● A method for quantitatively operationalizing the CCF by constructing the CCFI+ from
indicators made available by Kolada and Statistics Sweden. The CCFI+ was used as a
measure of prosperity in Swedish municipalities.
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● A method for constructing SDI systems through the development of SMSI+. The
SMSI+ was used as a measure for sustainability in Swedish municipalities.
● It is possible to create indices for sustainability and prosperity that more
comprehensively consider SSD using publically available data
● There is a strong, positive correlation between sustainability and prosperity across
Swedish municipalities when correlating SMSI+ and CCFI.
● The strength of the correlation between sustainability and prosperity increases when
more comprehensive consideration of SSD is applied.
● Six communities in Sweden have achieved relative sustainability and prosperity,
demonstrating the practical possibility of this pursuit.
Through statistical analysis and cross referencing the top ten percent of municipalities in
regards to sustainability and prosperity, this research showed that it is both conceptually and
practically possible to achieve sustainability and prosperity. The fact that only six out of a
sample of 234 municipalities managed to realize top scores in both sustainability and
prosperity indicates that it is not a straightforward pursuit, but rather a process filled with
challenges. To that end, this study would suggest that there may be a place for a community
economic development framework like the CCF, along with an appropriate SDI system
created with an SSD approach, to help to strategically address the sustainability challenge at
the municipal level.
As the smallest form of elected government, municipalities are charged with the responsibility
of translating law into practice (Mohareb, Murray, and Ogbuagu 2009). By servicing the local
community directly, municipalities play a central role in the development of sustainability and
prosperity. As such, municipalities constitute key leverage points and thus must be supported
extensively in achieving sustainability and prosperity now and in the future. On the basis of
this research, the following recommendations are made to assist municipalities pursue
sustainability and prosperity:
● Develop and use indicators and indices that more comprehensively consider SSD,
better reflect the National Environmental Quality Objectives, and capture the
particular needs of the local context. The creation of such indicator systems has been
demonstrated to be possible and the methods outlined in this paper could support
municipalities, or other levels of government, to improve upon existing SDI systems
or create a useful quantitative indicator system for prosperity using frameworks like
the CCF.
● Improve the use of and coordination around indicator systems and particularly SDI
systems at the various levels of government. This should include alignment and
commitment around clear shared targets from the top down. This will allow various
levels of government to better manage their efforts towards sustainability.
● Redefine prosperity using a framework that more comprehensively considers SSD.
The CCF is an example of that, as it was designed with many of the considerations
integral to an SSD approach and has been shown by this research to be more
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compatible with sustainability. Therefore, a new and importantly more comprehensive
definition of prosperity could allow the efficient and strategic pursuit of both
sustainability and prosperity together.
● Various levels of government pursue sustainability and prosperity together using
adequate indicator systems. It is not enough to pursue one or the other, to create
flourishing and sustainable municipalities, decision makers find ways to pursue both
together.
Through these steps, municipal governance could make better strategic decisions based on
shared indicator systems and goals, allowing for a more coordinated and efficient pursuit of
sustainability and prosperity together. This approach represents a more realistic and adequate
way for municipalities to contribute to the fulfillment of Agenda 2030, The Environmental
Objectives, and most importantly, address the global sustainability challenge at the municipal
level.
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Appendices
Appendix A SMSI indicators
This Indicator st was taken directly from Kolada and was used to create SMSI. The indicator
removed for SMSI+ is labelled with an asterix.

Environment
antibviotic use kommun, recept/1000 inv
Organic food in the municipality's activities, share (%)
Organically cultivated farmland, share (%)
Household waste collected for recycling, Inc. biological treatment, proportion (%)
Total collected urban waste, kg/person
Air emissions of greenhouse gases, tonnes CO2 eq./inv
Social
Reported violent crime, number/100,000
Students in year 9 who is competent for vocational programmes, municipality of residence,
share (%)
High school students with degrees or study evidence within 4 years, municipality of
residence, share (%)
Households with financial assistance received assistance in the 10-12 months of the year,
share (%)
Inhabitants 0-19 year in economically vulnerable households, the proportion (%)
Inhabitants 16-84 years with lack of trust in others, share (%)
Residents with good självskattat health, share (%)
Long-term unemployment 25-64 years, share (%) of the bef.
Pay gap estimated median women-median men employed by the municipality, kr
Life expectancy females, year
Life expectancy males, years
Turnout in recent municipal elections, (%)
Economic
Demographic dependency ratio
Economically active inhabitants 20-64 years, share (%)
Inhabitants 25-64 years of post-secondary education, share (%)
Cost research and development the municipality, kr/inv
NET commuting to the city, share (%)
NET investments, excluding financial investments municipality, kr/inv
Newly registered company, number/1000 inhabitants
Profit before extraordinary items municipality group, SEK/inhab.
*Tax rate to the municipality, (%)
Equity ratio (in%) municipal group,
*this indicator was removed for SMSI+
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Appendix B SMSI+ final list of indicators
These indiactors are a mix of Kolada’s SDI system and additional indicators were added as
per the methods. All indicators from SMSI are included in SMSI+ except one as shown
above.

Environment
District heating production from renewable energy sources of heat within the geographical area,
the proportion (%)
The average distance travelled by passenger car, mil/inv
Water supply and sewerage capital expenditure, SEK/inhab.
Green cars in the municipal organization, share (%)
Green cars, share of the total number of cars in the geographical area, (%)
Protected nature sea, share (%)
End use of electricity in the geographical area, MWh/inhab.
Energy end-use in total, within the geographical area, MWh/inhab.
End use of district heating in the geographical area, MWh/inhab.
End use of renewable fuels in the geographical area, MWh/inhab.
End use of non-renewable fuel types in the geographical area, MWh/inhab.
Groundwater bodies with good chemical and quantitative status, proportion (%)
Citizen Index Satisfaction-Water and sewage
Protected natural Inland waters, proportion (%)
Lakes with good ecological status, percentage (%)
Watercourses with good ecological status, percentage (%)
Citizen's Satisfaction Index-Sanitation and garbage collection
Satisfaction availability to Recycling centre, percentage (%)
Protected Nature Total, percentage (%)
Emissions to air of nitrogen oxides (NOx), work machines, kg/INV
Emissions to air by PM 2.5 (particulates < 2.5 mikrom). Kg/INV
antibviotic use kommun, recept/1000 inv
Organic food in the municipality's activities, share (%)
Organically cultivated farmland, share (%)
Household waste collected for recycling, Inc. biological treatment, proportion (%)
Total collected urban waste, kg/person
Air emissions of greenhouse gases, tonnes CO2 eq./inv
Social
Citizen Index Satisfaction-Green areas, parks and nature, average rating (scale 0-10)
Region Satisfaction-Index-Housing
Citizen Index Satisfaction-Walking and cycling routes
Region Satisfaction-Index-Security
Broadband access of at least 100 Mbps, share (%)
Inhabitants 16-84 years who refrain from going out alone, share (%)
Gini coeffecient, index
Demographic dependency ratio
Economically active inhabitants 20-64 years, share (%)
Inhabitants 25-64 years of post-secondary education, share (%)
Cost research and development the municipality, kr/inv
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NET commuting to the city, share (%)
NET investments, excluding financial investments municipality, kr/inv
Newly registered company, number/1000 inhabitants
Profit before extraordinary items municipality group, SEK/inhab.
Equity ratio (in%) municipal group,
Public satisfaction with public transport, share (%)
Population in public transport near the location, share (%)
Pupils in year 5: I'm happy with my school as a whole, positive answers, share (%)
Students in grade 9: I am happy with my school as a whole, positive answers, share (%)
High school students year 2: I'm happy with my school as a whole, positive response, percentage
(%).
Net cost of public transport, kr/supply kilometers
Happy Citizen-Index-Environmental Work
Happy Citizen-Index-Civil Protection
Passenger satisfaction with public transport, share (%)
Overcrowding in apartment buildings, according to norm 2, share (%)
Economic
Inhabitants 17-24 years not working or studying, percentage (%)
Reported violent crime, number/100,000
Students in year 9 who is competent for vocational programmes, municipality of residence, share
(%)
High school students with degrees or study evidence within 4 years, municipality of residence,
share (%)
Households with financial assistance received assistance in the 10-12 months of the year, share
(%)
Inhabitants 0-19 year in economically vulnerable households, the proportion (%)
Inhabitants 16-84 years with lack of trust in others, share (%)
Residents with good självskattat health, share (%)
Long-term unemployment 25-64 years, share (%) of the bef.
Pay gap estimated median women-median men employed by the municipality, kr
Life expectancy females, year
Life expectancy males, years
Turnout in recent municipal elections, (%)

Appendix C CCF Indicators
The majority of these indicators were taken from Kolada and others were three were taken
from Statistics Sweden.

Natural Capital
Air Quality
Emissions to air by PM 2.5 (particulates < 2.5 mikrom). Kg/INV
Emissions to air of greenhouse gases, tonnes of CO2 eq/INV
Emissions to air of nitrogen oxides (NOx), work machines, kg/INV
Land Use
Land area, square kilometres
Organically cultivated arable land, share (%)
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Lakes with good ecological status, percentage (%)
Watercourses with good ecological status, percentage (%)
Citizen Index Satisfaction-Green areas, parks and nature, average rating (scale 0-10)
Protected Nature Total, percentage (%)
Water Quality
Lakes with good ecological status, percentage (%)
Watercourses with good ecological status, percentage (%)
Citizen Index Satisfaction-Water and sewage
Groundwater bodies with good chemical and quantitative status, proportion (%)
Protected natural Inland waters, proportion (%)
Biodiversity
Protected Nature Total, percentage (%)
water area protected
Scenery
water area protected
Citizen Index Satisfaction-Green areas, parks and nature, average rating (scale 0-10)
Cultural Capital
Values, Heritage Recognition and Celebrations
Availability culture-Total earnings, share (%) By maximum points available (-2016)
Foreign born 18-64 years, share (%)
Citizen Index Satisfaction-Culture
Students attending music or culture school as a percentage of inhabitants 7-15 years, (%)
Common costs allocated to cultural activities, share (%)
11-game plans Artificial grass, number/10,000 INV
11-Game plans natural grass, number/10,000 INV
Recreation centres/Youth centres, number/10 000 inv. 0-18 years
Sports Halls 18x36 m to 22x42 m, number/10,000 INV
swimming pool 25-49 m, number/10,000 INV
swimming pool 49+ m, antal/10 000 inv.
Riding, number/10,000 INV
Rinks, number/10,000 INV
Indoor Water Park, number/10,000 INV
Concert Hall, number/10,000 INV
ART galleries, number/10,000 INV
Culture House, number/10 000 INV
Museum, number/10,000 INV
Theatre facilities, number/10,000 INV
Participation occasions in sports clubs, number/INV 7-20 years
Human Capital
Population
Moving (migration) NET, number of
Birth Surplus
Education
Students/Teachers (full-time position) in a separate secondary school, number of
Citizen Index Satisfaction-Pre-School
Citizen-Index Satisfaction-Elementary School
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Students in Year 9 who have attained the knowledge requirements of all subjects (excl. newcomers
and unknown wallpaper.), state Municipality, share (%)
Citizen-Index Satisfaction-Upper Secondary School
High School Students Year 2: I can reach knowledge requirements in school if I try, positive
response, percentage (%).
High School Students Year 2: I feel safe in school, positive answers, share (%).
High School students with a degree within 3 years, Vocational programmes, independent schools,
share (%)
Teacher/educational staff with special University degree in special school, share (%)
Skills
Young People established in the labour market 1 year after completing upper secondary education,
vocational programmes independent Schools, percentage (%)
Students attending music or culture school as a percentage of inhabitants 7-15 years, (%)
Region Content-Index-Educational Opportunities
Inhabitants 20-64 years of age participating in adult education, share (%)
Health
Inhabitants 16-84 years of age who eat fruit and vegetables more than 3 times/day, share (%)
Inhabitants 16-84 years physically active at least 30 min/day, percentage (%) (-2015)
Inhabitants 16-84 years with impaired mental well-being, proportion (%)
Inhabitants with obesity, proportion (%)
Reported Violent crime, number/100 000 INV
Inhabitants with good state of health, proportion (%)
Average life expectancy men, year
Average life expectancy women, years
Inhabitants with risky alcohol habits, proportion (%)
People who smoke daily, share (%)
health days off, days/Registered insure
Antibiotics Sales Åldersstandardiserat Municipality, Recipes/1000 (average population) inv.
Social Capital
Trust
Inhabitants 16-84 years who refrain from going out alone, share (%)
Inhabitants 16-84 years with lack of trust in other, share (%)
Content Influence-Index-trust
Confidence in health care as a whole, percentage (%)
Region Satisfaction-Index-Security
Norms of Reciprocity
Region Content-Index-Communications
Network Structure
Group Membership
Satisfied Citizens ' Index-Sports and exercise facilities
Participation occasions in sports clubs, number/INV 7-20 years
Participation occasions in sports clubs, number/INV 21-25 years
Cooperation
Region Content-Index-Communications
Content Influence-Index-The Whole
Summary indicator for collaboration and management, number of points
Part participation Index, share (%) By maximum points available
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Common Vision
Turnout in last municipal elections, (%)
Turnout in the latest county council elections, (%)
Voting turnout in the last European Parliament election, (%)
Voting turnout in the last parliamentary elections, (%)
Region Content-Index-Communications
Leadership
Region Content-Index-Communications
Depersonalization of Politics
Acceptance of Alternative Views
Diverse Representation
Municipal councillors aged 65 +, share (%)
Elected councillors County politicians aged 18-29 years, share (%)
Women among elected councillors municipal politicians, share (%)
Foreign born among elected councillors municipal politicians, share (%)
Political Capital
Level of Community Organization Through the use of Government
Part participation Index, share (%) By maximum points available
Turnout in last municipal elections, (%)
First-time voters who voted in the last municipal council elections, share (%)
Content Influence-Index-Confidence
Content Influence-Index-Contact
Content Influence-Index-Impact
Content Influence-Index-Information
Ability of Government to Garner Resources for the Community
Number Of positions Of Trust per elected municipality politician
Number Of inhabitants per elected municipality politician
Median Gross income municipality's elected councillor, SEK/person
Financial Capital
Tax Burden/Savings
Tax Force Municipality, SEK/INV
Tax rate to municipality, (%)
State and Federal Tax Monies
economic equalization
Philanthropic Donations
Grants
economic equalization
Contracts
Regulatory Exemptions
Investments
Investment expenditure Municipality total, SEK/INV
Reallocation
Loans
Poverty Rates
child poverty indexindex, (%) (-2014)
Economically Vulnerable elderly 65 +, share (%)
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Inhabitants 18-64 years with low income, share (%)
Inequality
Gini coeffecient, index
Lönegap median women-median men employed by the municipality, Sek
Parental allowance days taken by men, proportion of days (%)
Labor Market
Region Satisfaction-Index-Work Opportunities
Unemployment 16-24 Year, share (%) of BEF.
Long-Term Unemployment 15-74 years, share (%) of unemployed
Participants in labour market activities with tertiary education, share (%)
Expected value of workers in need of protection and dependants (refugees) 20-64 years, share (%)
Newly registered companies, number/1000 inhabitants
Revenue
revenue
Profit before extraordinary items municipality, SEK/INV
Business Promotion Measures
Business climate According to Swedish Enterprise, ranking
Cost of labour market measures, SEK/INV
Built Capital
Housing
Region Satisfaction-Index-Housing
Housing Total, number/1000 inv.
Average living space, sq. m/INV
Transport
Citizen's Satisfaction Index-Streets and roads
Citizen Index Satisfaction-Walking and cycling routes
Cycle Path in municipality, municipal, meter/inv.
Population in public transport near location, share (%)
hospital reported Accidents in road transport area, number/100 000 inv.
Availability of transport-total result, share (%) By maximum points available (-2016)
Telecommunications
Broadband access of at least 100 Mbps, share (%)
Utilities
Citizen's Satisfaction Index-Sanitation and garbage collection
Satisfaction availability to Recycling centre, percentage (%)
Total Availability All recycling centers, minutes/person
Response time (period from 112-calls to first resource is in place) for the ambulance, median time
in minutes.
Electricity production of renewable energy sources in the geographical area, share (%)
Citizen Index Satisfaction-Water and sewage
Buildings
Region Satisfaction-Index-Leisure activities
Riding, number/10,000 INV
Rinks, number/10,000 INV
Sports Halls 18x36 m to 22x42 m, number/10,000 INV
Theatre facilities, number/10,000 INV
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11-game plans Artificial grass, number/10,000 INV
11-Game plans natural grass, number/10,000 INV
ART galleries, number/10,000 INV
Concert Hall, number/10,000 INV
Indoor Water Park, number/10,000 INV
swimming pool 25-49 m, number/10,000 INV
swimming pool 49+ m, antal/10 000 inv.
Museum, number/10,000 INV

Appendix D Final scores SMSI, SMSI+, CCFI
An (*) indicates all top 10% performers and a (-) all of the bottom 10%

Municipality

SMSI

SMSI
Ranking

SMSI+

SMSI+
Ranking

CCFI

CCFI
Ranking

Ale

-0.018

115

0.001

110

0.076

73

Alingsås

-0.017

114

0.109

49

0.163

40

Älmhult

0.075

21*

0.047

81

0.028

102

Älvdalen

-0.008

98

0.045

85

-0.066

149

Alvesta

-0.01

100

-0.073

166

-0.084

162

Älvkarleby

-0.018

116

-0.486

232-

-0.235

210-

Aneby

0.049

33

0.101

53

0.233

25

Ånge

-0.018

117

0.004

107

-0.117

172

67

Ängelholm -0.113

214-

0.09

63

0.056

82

Arboga

-0.017

113

-0.039

143

0.082

70

Åre

-0.076

189

-0.039

145

-0.007

118

Arjeplog

-0.095

206

0.097

56

-0.059

145

Arvidsjaur

-0.492

234-

-0.039

141

0.389

6*

Arvika

-0.015

109

0.122

42

0.049

86

Askersund 0.035

47

-0.052

155

-0.075

154

0.034

48

-0.002

115

-0.217

206

Avesta

-0.1

210-

-0.14

198

0.115

53

Båstad

0.004

87

-0.082

171

-0.242

213-

-0.013

108

-0.098

178

-0.029

134

Berg

-0.001

93

-0.047

150

0.034

99

Bjuv

-0.053

163

-0.418

231-

-0.647

234-

Åtvidaber
g

Bengtsfor
s

68

Boden

-0.088

202

0.096

58

0.202

35

Bollebygd

0.137

5*

-0.015

127

-0.221

208

Borås

0.006

82

0.02

95

0.046

89

Borgholm

-0.072

185

-0.183

214-

-0.003

116

Borlänge

-0.028

132

-0.021

131

-0.046

140

Botkyrka

-0.07

183

-0.087

173

-0.16

191

Boxholm

-0.05

158

-0.025

135

-0.012

125

Bromölla

-0.054

166

0.12

43

-0.113

171

Burlöv

-0.029

134

-0.268

229-

-0.173

196

Dals-Ed

0.007

79

0.079

71

0.259

21*

Danderyd

0.057

30

0.125

41

0.673

1*

Degerfors

-0.113

213-

-0.089

174

0.004

112

Eda

-0.013

107

-0.128

193

-0.386

230-

69

Ekerö

-0.016

112

0.009

102

0.044

90

Enköping

-0.043

150

-0.039

142

-0.06

146

Eskilstuna

-0.105

212-

-0.043

147

-0.067

150

Eslöv

-0.078

193

-0.159

208

-0.238

212-

Fagersta

-0.163

229-

-0.133

195

0.096

61

0.017

65

0.006

105

-0.081

159

Falköping

-0.018

118

0.09

64

0.025

105

Falun

0.027

54

0.047

82

-0.101

167

Finspång

0.022

61

-0.12

191

-0.122

174

Flen

-0.087

200

-0.359

230-

-0.333

224-

Forshaga

-0.082

196

0.003

108

0.16

41

Gällivare

0.05

32

-0.267

228-

-0.237

211-

Gävle

0.025

59

-0.021

132

-0.009

124

Falkenber
g

70

Gislaved

0.036

45

-0.002

113

-0.152

188

Gnesta

-0.045

152

0.013

99

0.079

72

Göteborg

0.007

80

0.118

44

-0.042

139

Götene

0.043

41

0.094

60

-0.168

195

Gotland

-0.023

124

-0.197

217-

-0.134

178

Grästorp

-0.01

101

0.118

45

0.277

18*

Grums

0.02

63

0.192

15*

0.153

44

Gullspång

-0.159

228-

-0.22

222-

-0.347

227-

Håbo

0.042

42

-0.014

123

0.034

97

Hällefors

-0.115

216-

-0.214

221-

-0.321

223-

Hallsberg

-0.1

209

-0.01

121

-0.009

122

-0.037

145

0.002

109

0.014

110

-0.029

133

0.026

93

0.041

93

Hallstaha
mmar
Halmstad

71

Hammarö

0.006

83

0.284

5*

0.22

28

Haninge

-0.057

171

-0.017

129

-0.123

175

-0.058

172

-0.121

192

-0.092

164

-0.164

230-

-0.102

181

-0.053

143

0.048

34

0.144

31

0.35

10*

0.013

69

-0.096

176

-0.262

215-

-0.071

184

-0.012

122

-0.184

200

227-

-0.237

225-

-0.286

219-

-0.011

104

-0.004

116

-0.024

131

Hjo

0.004

86

0.106

50

0.296

15*

Hofors

-0.114

215-

-0.15

203

-0.019

128

Höganäs

-0.019

121

0.167

22*

0.245

24*

Höör

-0.074

187

-0.004

117

-0.147

184

Härjedale
n

Härnösan
d
Härryda

Hässlehol
m
Heby

Hedemora -0.157

Helsingbo
rg

72

Hörby

-0.181

231-

-0.148

202

-0.255

214-

Huddinge

-0.036

143

0.129

38

0.092

65

Hudiksvall

-0.01

102

0.018

97

-0.148

186

Järfälla

0.107

11*

0.303

4*

0.358

8*

Jokkmokk

-0.139

219-

0.365

3*

0.454

4*

Jönköping

0.009

75

0.194

14*

0.28

17*

Kalix

-0.059

173

0.084

69

-0.006

117

Kalmar

0.011

73

0.089

65

0.114

54

Karlsborg

-0.025

126

0.117

47

0.232

26

-0.06

174

-0.082

170

-0.008

119

0.033

49

0.041

89

0.106

58

-0.033

140

-0.062

162

-0.033

136

Karlsham
n
Karlskoga

Karlskron
a

73

Karlstad

5.249

1*

1.81

1*

0.282

16*

-0.156

226-

-0.11

184

-0.082

160

Kävlinge

-0.032

138

0.01

100

0.039

95

Kinda

0.131

6*

0.042

87

0.095

62

Klippan

-0.016

111

-0.056

158

-0.104

170

Knivsta

-0.025

125

-0.027

136

0.068

76

Köping

-0.072

186

-0.073

167

-0.102

169

Kramfors

-0.143

221-

-0.187

215-

-0.146

183

-0.05

159

0.064

75

-0.079

156

-0.039

147

0.018

96

-0.017

127

Kumla

-0.023

123

-0.008

119

0.034

98

Kungälv

0.081

18*

0.215

11*

0.02

107

-0.021

122

0.155

24*

0.204

33

Katrinehol
m

Kristiansta
d

Kristineha
mn

Kungsbac
ka

74

Kungsör

-0.068

178

-0.077

168

0.051

85

Laholm

-0.031

135

-0.057

159

-0.182

198

0.123

7*

-0.091

175

-0.026

132

Lekeberg

0.006

81

0.105

51

-0.065

148

Leksand

0.028

53

0.144

30

0.276

19*

Lerum

0.047

36

0.127

39

0.208

32

Lessebo

-0.057

170

-0.164

211-

0.126

50

Lidingö

0.007

78

0.032

92

0.332

12*

Lidköping

0.087

16*

0.189

16*

0.169

38

Lilla Edet

-0.045

154

-0.206

219-

-0.483

232-

-0.003

94

-0.136

197

-0.229

209

Linköping

0.065

26

0.05

80

0.083

69

Ljungby

-0.006

96

0.113

48

0.094

63

Landskron
a

Lindesber
g

75

Ljusdal

-0.037

146

-0.066

164

-0.339

225-

Lomma

0.021

62

0.146

28

0.587

2*

Ludvika

-0.141

220-

-0.255

227-

-0.315

220-

Luleå

0.048

35

-0.056

157

0.027

103

Lund

0

90

0.132

37

0.098

60

Lycksele

-0.064

177

-0.025

134

0.044

91

Lysekil

-0.056

169

-0.513

233-

-0.471

231-

Malung-

-0.054

165

-0.156

207

-0.32

222-

Mariestad

0.061

27

0.042

88

-0.015

126

Mark

0.012

71

-0.002

112

-0.097

165

Markaryd

-0.077

192

-0.069

165

-0.081

158

Mellerud

0.015

66

-0.166

213-

-0.159

190

Mjölby

0.075

22*

0.253

8*

0.107

56

Mölndal

0.014

68

0.097

55

0.016

109

Sälen

76

Mönsterås

0.045

39

-0.007

118

0.086

67

Mora

0.051

31

0.044

86

0.043

92

0.005

85

0.02

94

-0.084

161

Motala

-0.034

141

0.052

78

0.005

111

Munkedal

0.027

55

0.095

59

-0.378

229-

Nacka

-0.121

218-

0.139

33

0.194

36

Nässjö

-0.055

167

-0.113

186

-0.07

153

Nora

-0.026

128

0.097

57

0.21

30

Norberg

-0.19

232-

-0.247

226-

-0.174

197

-0.05

157

-0.192

216-

-0.604

233-

-0.012

105

0.1

54

-0.184

199

Norsjö

-0.037

144

-0.015

124

-0.036

138

Nybro

-0.095

205

0.033

91

0.048

87

Mörbylång
a

Nordansti
g

Nordmalin
g

77

Nyköping

-0.054

164

-0.078

169

-0.145

181

Nykvarn

0.219

2*

0.101

52

-0.03

135

-0.035

142

-0.153

205

-0.271

216-

Ockelbo

-0.001

92

-0.2

218-

-0.278

217-

Öckerö

0.047

37

-0.128

194

0.025

104

Olofström

0.023

60

0.08

70

0.202

34

Örebro

0.029

52

0.064

74

0.066

77

0.067

25

0.045

84

-0.163

193

0.027

56

0.138

34

0.118

52

Orsa

-0.085

197

-0.098

177

-0.146

182

Osby

0

91

-0.102

180

-0.008

120

0.11

9*

0.2

13*

-0.024

130

Nynäsha
mn

Örkelljung
a

Örnskölds
vik

Oskarsha
mn

78

Österåker

-0.069

180

-0.044

148

-0.078

155

Östersund

0.098

12*

0.052

79

0.04

94

0.08

19*

0.039

90

-0.049

142

Östra

-0.031

136

-0.142

200

-0.136

179

Överkalix

-0.145

222-

-0.064

163

-0.069

151

-0.063

175

-0.015

126

0.133

48

-0.117

217-

-0.604

234-

-0.089

163

Partille

0.042

43

0.171

21*

0.155

42

Piteå

0.091

14*

0.231

9*

0.165

39

Rättvik

-0.063

176

0.017

98

0.1

59

-0.019

120

-0.112

185

0.065

78

-0.027

130

-0.053

156

-0.167

194

Östhamm
ar

Göinge

Övertorne
å

Oxelösun
d

Robertsfor
s
Ronneby

79

Säffle

0.058

29

-0.002

114

0.047

88

Sala

-0.028

131

0.01

101

-0.138

180

Salem

-0.08

194

0.26

7*

0.467

3*

Sandviken 0.058

28

-0.027

137

0.071

75

Säter

-0.011

103

-0.033

139

0.03

101

Sigtuna

-0.085

198

-0.119

190

-0.08

157

-0.009

99

-0.062

161

-0.124

177

Sjöbo

-0.044

151

-0.001

111

-0.21

205

Skara

0.036

46

0.117

46

0.056

81

Skellefteå

0.141

4*

0.086

66

0.15

47

0.013

70

0.007

103

0.153

45

0.067

24*

0.175

19*

0.093

64

-0.026

129

-0.008

120

-0.147

185

Simrisham
n

Skinnskatt
eberg
Skövde

Smedjeba
cken

80

-0.07

181

-0.101

179

-0.193

204

0.031

51

-0.049

152

-0.186

202

Södertälje

0.084

17*

-0.145

201

-0.162

192

Sollefteå

-0.048

155

0.006

106

-0.101

168

Sollentuna 0.008

76

0.06

77

0.326

13*

Solna

-0.051

160

0.227

10*

0.264

20*

-0.149

225-

-0.041

146

-0.027

133

-0.194

233-

0.144

29

0.082

71

-0.075

188

-0.039

144

0.106

57

0.007

77

-0.151

204

-0.07

152

Storuman

-0.031

137

0.061

76

-0.009

123

Strängnäs

-0.086

199

-0.023

133

-0.057

144

Söderham
n

Söderköpi
ng

Sölvesbor
g
Sorsele

Staffansto
rp

Stenungs
und

81

Strömstad

-0.07

182

0.126

40

0.03

100

-0.012

106

-0.135

196

-0.008

121

Sundsvall

-0.049

156

0.093

62

-0.049

141

Sunne

-0.005

95

-0.037

140

0.152

46

Svalöv

-0.026

127

-0.224

223-

-0.346

226-

Svedala

0.031

50

0.067

73

0.224

27

-0.018

119

-0.116

189

-0.063

147

Täby

-0.08

195

-0.015

125

0.338

11*

Tanum

0.045

40

0.137

35

0.052

84

Tibro

0.018

64

-0.033

138

0.004

113

Tidaholm

0.026

58

0.175

18*

0.153

43

Tierp

-0.09

203

-0.104

183

-0.373

228-

Tingsryd

-0.076

190

-0.058

160

0.091

66

Tjörn

0.009

74

0.006

104

-0.151

187

Strömsun
d

Svenljung
a

82

Tomelilla

-0.056

168

-0.051

153

-0.099

166

Töreboda

-0.146

223-

-0.164

212-

0.039

96

Torsås

-0.094

204

-0.14

199

-0.023

129

Tranås

0.026

57

0.174

20*

0.245

23*

Tranemo

0.09

15*

0.152

25

0.259

22*

Trelleborg

-0.041

149

-0.161

209

-0.122

173

Trollhättan -0.051

161

0.072

72

0.084

68

Trosa

-0.051

162

0.271

6*

0.353

9*

Tyresö

-0.04

148

0.211

12*

0.399

5*

Uddevalla

-0.007

97

0.085

68

0.063

80

0.107

10*

0.166

23*

0.127

49

0.037

44

0.136

36

0.21

31

Ulriceham
n
Umeå

83

Upplands

-0.069

179

-0.047

149

-0.158

189

Upplands-

-0.098

208

-0.162

210-

0.107

55

Uppsala

-0.033

139

-0.049

151

0.121

51

Vaggeryd

0.153

3*

0.187

17*

0.063

79

0.002

88

-0.082

172

0.003

114

Vallentuna -0.016

110

-0.052

154

0.053

83

-0.097

207

-0.016

128

0.019

108

Vännäs

0.011

72

-0.115

188

-0.001

115

Vansbro

-0.087

201

-0.226

224-

-0.19

203

Vara

-0.045

153

-0.114

187

-0.221

207

Varberg

0.079

20*

0.093

61

0.072

74

Värmdö

0.07

23*

0.045

83

-0.036

137

Väsby

Bro

Valdemar
svik

Vänersbor
g

84

Värnamo

0.045

38

0.147

26

0.186

37

Västerås

0.001

89

0.086

67

0.021

106

Västervik

0.005

84

-0.103

182

-0.282

218-

Vaxholm

0.097

13*

0.142

32

0.317

14*

Växjö

0.12

8*

0.147

27

0.217

29

Vellinge

0.014

67

0.366

2*

0.364

7*

Vimmerby

-0.077

191

-0.018

130

-0.318

221-

Vindeln

-0.102

211-

-0.155

206

-0.124

176

Vingåker

-0.148

224-

-0.213

220-

-0.186

201

Appendix E Selection Criteria
The following table shows the selection criteria established through literature and how these

criteria were ensured through research methods. Where a choice was necessary, the preferred
option was bolded.
How this was ensured through
Selection Criteria
Authors
methods
Broad in coverage
(sufficient)

Zavadskas et al
(2007).

CCF literature, expert review, gap
analysis

Reflects all relevant aspects
(necessary)

Zavadskas et al
(2007).

CCF literature, expert review, gap
analysis

85

Clear
Attempt to have both
quantity-orientated and
quality-orientated indicators
for each category

Mega and
Pedersen (1998).

Assessed all possible indicators
based on clarity of language and
process

Extrapolation from
Zavadskas et al
index assessment
(2007).
Lützkendorf and
Balouktsi (2017).

indicator assessment with a
preference for consequential

Lützkendorf and
Balouktsi (2017).

indicator assessment with a
preference for downstream

Lützkendorf and
Balouktsi (2017).

indicator assessment

index without double
accounting

Lützkendorf and
Balouktsi (2017).

index assessment

Scientifically sound
(Validity)

Hiremath et al.
(2013), Mega and Using Kolada and Stats Sweden as
Pedersen (1998).
sources

Using data published
officially

Zavadskas et al
(2007).

Using Kolada and Stats Sweden as
sources

Credibility

Cash et al (2003).

Using Kolada and Stats Sweden as
sources

Legitimacy

Cash et al (2003).

Using Kolada and Stats Sweden as
sources

Reproducible

Mega and
Pedersen (1998).

Using Kolada and Stats Sweden as
sources

Data availability

Lützkendorf and
Balouktsi (2017).

Using Kolada and Stats Sweden as
sources

Information source

Lützkendorf and
Balouktsi (2017).

Using Kolada and Stats Sweden as
sources

Easy to measure, calculate
and understand

Lützkendorf and
Balouktsi (2017).

Using Kolada and Stats Sweden as
sources

Reliability, trustworthy and
relevant data

Lützkendorf and
Balouktsi (2017).

Using Kolada and Stats Sweden as
sources

Policy-relevant

Hiremath et al
(2013).

Using Kolada and Stats Sweden as
sources

Hiremath et al
Useful for planning purposes (2013).

Using Kolada and Stats Sweden as
sources

Consequential or proxy
Downstream or upstream
indicators (Success oriented
vs. Action oriented)
Indicators set without
antagonistic effects (negative
externalities or unintended
consequences)
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Well-founded

Zavadskas et al
(2007)

Using Kolada and Stats Sweden as
sources

Readily implementable

Hiremath et al
(2013).

Using Kolada and Stats Sweden as
sources

Shen et al (2011)

Using Kolada and Stats Sweden as
sources[3]

Local relevancy

Appendix F Reference Frameworks and SDI Systems
The 15 commonly used scaleable sustainability frameworks endorsed by the EU and used as reference
frameworks in this research. Alongside the UN’s SDG’s, these measure sustainability at the city and
or municipal level.

Framework

Organisation

China Urban Sustainability Index

Urban China Initiative

City Blueprint

Waternet Amsterdam; KWR Water Cycle
Research Innstitute

EEA Urban Metabolism Framework

European Environment Agency

European Green Capital Award

European Commission

European Green City Tool

European Union

European Green City Index

Economist Intelligence Unit; Siemens

European Green Leaf Award

European Union

Global City Indicators Program

Global City Indicators Facility

Indicators for Sustainability

Sustainable Cities International

Reference Frameworks for Sustainable
Cities (RFSC)

RFSC

STAR Community Rating System

Sustainability Tools for Assessing and
Rating Communities (STAR)

Urban Audit Cities Statistics

Eurostat

Urban Ecosystem Europe - Informed Cities

International Council for Local
Environmental Initiatives (ICLEI);
Ambiente Italia

Urban Sustainability Indicators

European Foundation for the Improvement
of Living and Working Conditions.

Sustainable Development Goals

UN
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Appendix G Weightings for CCF
The folloing weighting apply to the CCF with justifications.
Indicator
Greenhouse gas emission tonnes
CO2-eq/inv
Emissions of nitrogen oxides
(NOx) Ton/1000 inv
Emissions of PM2.5 (particls <2.5
microns). Tonnage
Land area, km2
Lakes with good ecological status,
percentage (%)
Watercourses with good ecological
status, share (%)
Organic farmland, share (%)
Satisified Citizens Index - Green
areas, parks and nature

Total protected nature, percentage
(%)
Satisified Citizens Index - Water
and Sewage
Lakes with good ecological status,
percentage (%)
Watercourses with good ecological
status, share (%)
Groundwater bodies with good
chemical and quantitative status, %
Water supplies with water
protection area, percentage (%)
Protected nature inland water,
proportion (%)
Protected nature by type of
protection and region. Year 19982017
Water protection areas, by region.
Year 2015-2017
Water protection areas, by region.
Year 2015-2017
Satisified Citizens Index - Green
areas, parks and nature

Weightings
-1.5

Justifications for Weightings
CO2 equivalents are the common metric for
measuring all greenhouse gas production (Herzog
2009).

-1
-1
-1
1
1
1
1

1.5

Protected natural spaces protects and preserves
natural capital in its human-centered use and in
terms of its intrinsic or non-monetized values. The
more protected nature the more protected natural
capital there is (Kramer, Van Schaik, and Johnson
1997).

1
1
1
1
1
1
1
1
1
1

88

Availability of culture - total result,
share (%) of maximum points (2016)

1.5

foreign born 18-64 %

1.5

Satisfied Citizens Index - Culture
Pupils participating in music or
cultural school as a share of
residents 7-15 years, (%)
Common costs allocated to cultural
activities, share %
Municipal library, number/1000
inv.
11 game artificial turf, number /
10,000 inv.
11 game plans natural grass,
number / 10,000 inv.
Leisure centers / youth centers,
number / 10,000 inv. 0-18 years
Sports halls 18x36 m to 22x42 m,
number / 10,000 inv.
Indoor pools 25-49 m, number /
10,000 inv.
Indoor pools 49+ m, number /
10,000 inv.
Ice rinks, number / 10,000 inv.
Riding house, number / 10,000 inv.
Indoor water park, number /
10,000 inv.
Concert hall, number / 10,000 inv.
Art galleries, number / 10,000 inv.
Culture house, number / 10,000
inv.
Museum, number / 10,000 inv.
Theater facilities, number / 10,000
inv.
Participating events in sports
associations, number / inv 7-20
years
Relocation (Migration) net,
number
Excess of births over deaths,
number

1.5

Culture is an aspect of CC that is difficult to
measure. This indicator most directly measures
culture and values and was therefore given a higher
score.
This indicator measures the diverse make-up of a
municipality and was the indicator selected that most
directly measures heritage which is an integral part
of cultural capital as defined by CCF.
Culture is an aspect of CC that is difficult to
measure. This indicator most directly measures
culture and values and was therefore given a higher
score.

1
1
1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
1
1

There were many indicators that indirectly measure
culture through the investment in buildings. There
were many buildings or infrastructure that related to
sport. It was important to include all of them as
many municipalities did not data for all of them, but
in situations where multiple sport related buildings
were recorded they were weighed less to ensure they
did not dominate the final score.

1
1
1
1
1
1
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Pupils / teachers (full-time job) in
municipal upper secondary school,
number.
Satisfied Citizens Index Preschool
Satisified Citizens Index Elementary School
Pupils in year 9 who achieved the
knowledge requirements in all
subjects (excl. Newly immigrated
and unknown background),
position municipality, share (%)
Satisfied Citizens' Index - Upper
secondary school
High school students year 2: I feel
safe in school, positive answers,
share (%).
High school students year 2: I can
reach the knowledge requirements
in the school if I try, positive
answers, share (%).
High school students with a degree
or study certificate within 3 years,
independent schools, share (%)
Teacher / pedagogical staff with
special education in special
education, proportion (%)
Young people who are established
in the labor market or study 1 year
after completing upper secondary
education, vocational programs
independent schools, share (%)
Pupils participating in music or
cultural school as a share of
residents 7-15 years, (%)
Satisfied Region Index - Training
Opportunities
Residents aged 20-64 who
participate in adult education,
share (%)
Residents 16-84 years with
reduced mental well-being, %
Residents 16-84 years who are
physically active at least 30
minutes/day, %
Residents 16-84 years who eat fruit
and vegetables more than 3
times/day, %
Residents with obesity, %

1.5

The ratio of students to teachers has been proven to
directly relate to the quality of education (Duflo,
Dupas, and Kremer 2015 ).

1
1

1
1
1

1
1
1

1
1
1
1
-1
1
1
-1
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Reported violent crime, number /
100,000 inv
Residents with good self-rated
health status, percentage (%)
Remaining avearge life at birth
(women), years
Remaining average life at birth
(men), years
Residents with risky alcohol
habits, percentage (%)
The sickness allowance, days /
registered insured
Residents who smoke daily, share
(%)
Antibiotic sale age-standardized
municipality, prescription / 1000
(average population) inv.
Pupils participating in music or
cultural school as a share of
residents 7-15 years, (%)
High school students year 2: I feel
safe in school, positive answers,
share (%).
High school students year 2: I can
reach the knowledge requirements
in the school if I try, positive
answers, share (%).
Young people who are established
in the labor market or study 1 year
after completing upper secondary
education, vocational programs
independent schools, share (%)
High school students with a degree
or study certificate within 3 years,
independent schools, share (%)

Residents 17-24 years who neither
work nor study, share (%)
Enrolled children / year workers in
recreation centers, number
Pupils participating in music or
cultural school as a share of
residents 7-15 years, (%)
Residents 0-19 years in
economically vulnerable
households, share (%)
Residents 15-17 years legalized for
crime, number / 1000 inv

-1
1
1.5
1.5

Average remaining life at birth is a widely used and
recognized way of measuring the health of a
community (Murphy and Topel 2006)

-1
-1
-1
-1
1
1

1

1
1

-1.5

Youth unemployment directly relates to the
opportunities for young people. This is a well
established and commonly used means for
measuring the quality of life as a young person
(Clark and Summers 1982)

1
1
-1
-1
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Residents 0-20 years, share (%) of
bef.
Left the establishment assignment
and started to work or study (status
after 90 days), share (%)
Employees foreign born,
municipality, balance sheet
Satisfied Citizens Index Responding, Accessibility
Municipal councilors aged 65+
years, share %
Confidential municipal politicians
aged 18-29 years, share (%)
Women among elected municipal
politicians, %
Residents 16-84 years who refrain
from leaving alone, %
Residents 16-84 years with lack of
trust in others, %
Satisfied Influence Index - Trust
Confidence in healthcare as a
whole, percentage (%)
Satisfied Region Index - Security
Satisfied Region Index Communications
Satisfied Citizens Index - Sports
and exercise facilities
Participating events in sports
associations, number / inv 7-20
years
Participating events in sports
associations, number/inv 21-25
years
Satisfied Region Index Communications
Satisfied Influence Index - The
Whole
Collection indicator for
collaboration and management,
number of points
Participation index, % of
maximum points
Satisfied Citizens Index Responding, Accessibility
Turnout in recent European
Parliament elections, (%)
Turnout in recent municipal
elections, (%)

1
1
1
1
1
1
1
-1
-1
1.5

This indicator most directly measures perceived trust
in a municipality.

1
1
1
1
1
1
1
1
1
1
1
1
1
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Turnout in recent county council
election, (%)
Election turnout in recent
parliamentary elections, (%)
Satisfied Region Index Communications
Satisfied Region Index Communications
this is mainly at the proxy level.
This does not measure the
resources garnered or their actual
ability to do so. This is
Collection indicator for
collaboration and management,
number of points
Confidential municipal politicians
aged 18-29 years, share %
Municipal councilors aged 65+
years, share %
Women among elected municipal
politicians, %
Foreign born among elected
municipal politicians, percentage
(%)
Participation index, % of
maximum points
Turnout in recent municipal
elections, %
First-time voter who voted in the
last municipal council election,
share (%)
Satisfied Influence Index information
Satisfied Influence Index - trust
Satisfied Influence Index - contact
Satisfied Influence Index - impact
Number of positions of trust per
elected municipal politician
Number of inhabitants per elected
municipal politician
The median gross income of the
municipality's elected politician,
SEK / person
Tax rate to municipality, %
Tax power municipality, kr/inv
Economic equalisation by region,
Year 2005-2018
Economic equalisation by region,
Year 2005-2018

1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
-1
1
1
1
1
1
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Total investment expenditure of
the municipality, SEK / inv
Child poverty index, % (-2014)
Financially exposed elderly 65+,
share %
Residents 18-64 years with low
income, share %
Gini coefficient, index
Women's median net income as a
share of men's median net income,
share (%)Women's media net
income as a share of men's media
net income, municipal employees,
share (%)
Parental benefit days taken out by
men, percentage of days (%)
Satisfied Region Index Opportunities
Unemployment 16-64 years, share
(%) of register-based labor
Long-term unemployment 15-74
years, share (%) of the unemployed
Participants in labor market
activities with post-secondary
education, share (%)
expected value of Gainfully
employed residents 20-64 years,
share %
Newly registered companies,
number/1000 inhabitants
Revenue business, SEK/inv
(revenue of municipality - business
housing communitications, waste,
energy water)
Profit before extraordinary items
municipal group, SEK/inv
Business climate acc. - Total, NKI
Cost of labor market measures,
SEK/inv
Satisfied Region Index - Housing
Total housing, number/1000 inv
Average living space, m2/inv
Satisfied Citizens Index - Streets
and roads
Satisfied Citizens Index - Walking
and cycling routes
Motorway in the municipality,
municipal, m/inv

1
-1
-1
-1
-1.5

The Gini coefficient is designed to directly measure
inequality (Yitzhaki 1979)

1
1
1
-1
-1
1
1
1

1
1
1
1
1
1
1
1
1
1
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Bicycle path in the municipality,
municipal, m/inv
Availability of transport - total
result, share (%) of maximum
points (-2016)
Hospital reported accidents in road
transport area, number/100,000 in
Population in public transport,
proportion (%)
Access to broadband of at least 100
Mbit/s, share %
Satisifed Citizens Index, Cleaning
and refuse collection
Total availability all recycling
centers, minutes/person
Satisfaction accessibility to
recycling center, share %
Response time (time from 112
calls to first resource is in place)
for ambulance, median time in
minutes.
Electricity production of renewable
energy sources within the
geographical area, %
Satisified Citizens Index - Water
and Sewage
Satisfied Region index - Leisure
Activities
11 game artificial turf, number /
10,000 inv.
11 game plans natural grass,
number / 10,000 inv.
Leisure centers / youth centers,
number / 10,000 inv. 0-18 years
Sports halls 18x36 m to 22x42 m,
number / 10,000 inv.
Indoor pools 25-49 m, number /
10,000 inv.
Indoor pools 49+ m, number /
10,000 inv.
Ice rinks, number / 10,000 inv.
Riding house, number / 10,000 inv.
Indoor water park, number /
10,000 inv.
Concert hall, number / 10,000 inv.
Art galleries, number / 10,000 inv.
Culture house, number / 10,000
inv.
Museum, number / 10,000 inv.

1
1
-1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Theater facilities, number / 10,000
inv.
Satisified Citizens Index - Green
areas, parks and nature

1
1

Appendix H CCF Subdomain Weightings
The following weightings apply to the sub-domains of the CCFI with justificatons.
Weighting

Justifications for Weightings

Subdomain
Education

1.5

Trust

1.5

Inequality

1.5

Many aspects of education directly relate to other subdomains. For example,
education is often where creativity and new skills are practiced, quality
education also directly relates to the quality of life for youth. Given that
education facilitates the development of other subdomains it was weighted
higher (Cropley - 2001).
Trust has been shown to be the most important component of social capital
(Putnam 2000; Missimer 2017; Svendsen & Svendsen 2010; Svendsen &
Svendsen 2016)
More equal societies have more income distributed throughout the population
creating more robust and healthy economies (Van Dijk - 2005). Furthermore,
measuring the quantity of financial capital without understanding how it is
distributed can be misleading, therefore this subdomain was selected to be
more important to bring more balance to the domain.

All other
subdomains

1

Appendix I Weightings for SMSI+
The folloeing weightings apply to SMSI+ with justifactions.
Weightin
Indicator
gs
Justifications for Weightings
This is one sub-group asked out of two
therefore it was given half the weighting.
Public satisfaction with public
It was linked with Passenger satisfaction
transport, share (%)
0.5
with public transport, share (%)
Population in public transport near the
location, share (%)
1
Pupils in year 5: I'm happy with my
These two indicators seemingly measured
school as a whole, positive answers,
approximately
the same thing, therefore including
share (%)
0.5
both would allow a more broad understanding and
Students in grade 9: I am happy with
accurate measurement of happiness at school for
my school as a whole, positive
students. This was weighted 0.5 to make the two
answers, share (%)
0.5
together valued as one
District heating production from
renewable energy sources of heat
within the geographical area, the
proportion (%)
1
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The average distance travelled by
passenger car, mil/inv
High school students year 2: I'm
happy with my school as a whole,
positive response, percentage (%).
Water supply and sewerage capital
expenditure, SEK/inhab.
Green cars in the municipal
organization, share (%)
Green cars, share of the total number
of cars in the geographical area, (%)
Net cost of public transport, kr/supply
kilometers

Happy Citizen-Index-Environmental
Work
Happy Citizen-Index-Civil
Protection/rescue response

Passenger satisfaction with public
transport, share (%)
Protected nature sea, share (%)
End use of electricity in the
geographical area, MWh/inhab.
Energy end-use in total, within the
geographical area, MWh/inhab.
End use of district heating in the
geographical area, MWh/inhab.
End use of renewable fuels in the
geographical area, MWh/inhab.
End use of non-renewable fuel types
in the geographical area, MWh/inhab.
Overcrowding in apartment buildings,
according to norm 2, share (%)
Reported violent crime,
number/100,000
antibviotic use kommun, recept/1000
inv
Demographic dependency ratio
Organic food in the municipality's
activities, share (%)
Organically cultivated farmland, share
(%)

1
1
1
1
1
1

1.5

This was considered to be the best indicator
available for the environmental efforts in the
municipality and the only indicator that worked as
a proxy for quality and intensity of environmental
governance, which is an important theme to
measure for sustainability

0.5

This measures is just one aspect of a broader
theme about safety.

0.5
1

This is one of two subgroups to describe
satisfaction with public transport. It was
Public satisfaction with public transport,
share (%) and therefore only given a
weighting of 0.5

1
-1
1

1.5

Shifting to renewable energy is one of the most
effective leverage points in terms of limiting CO2
emissions and ensuring sustainable energy supply
(Shafiei & Salim 2014).

-1
-1

-1
-1
1
1
1.5

Organize agriculture preserves and even build
natural capital while also emphasizing a value on
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more environmentally friendly food production
(Milestad & Darnhofer, 2003)

Students in year 9 who is competent
for vocational programmes,
municipality of residence, share (%)
Economically active inhabitants 20-64
years, share (%)
High school students with degrees or
study evidence within 4 years,
municipality of residence, share (%)

Households with financial assistance
received assistance in the 10-12
months of the year, share (%)
Household waste collected for
recycling, Inc. biological treatment,
proportion (%)
Total collected urban waste, kg/person
Inhabitants 0-19 year in economically
vulnerable households, the proportion
(%)
Inhabitants 16-84 years with lack of
trust in others, share (%)
Inhabitants 25-64 years of postsecondary education, share (%)
Residents with good self rated health,
share (%)
Cost research and development the
municipality, kr/inv
Long-term unemployment 25-64
years, share (%) of the bef.
Pay gap estimated median womenmedian men employed by the
municipality, kr
Life expectancy females, year
Life expectancy males, years
NET commuting to the city, share (%)
NET investments, excluding financial
investments municipality, kr/inv
Newly registered company,
number/1000 inhabitants

1
1
1

-0.5

Not necessarely a bad thing for sustainability. A
community’s ability to come together in solidarity
and support those who need it in shorter periods
may in fact be an indicator of resilience, solidarity
and ultimately may boost trust and social
coherence and motivate those who receive help to
bounce back and give back. Though this indicates
a level of inequality, it also indicates a willingness
to support those with less. For this reason it was
given this weighting.

1
-1
-1

-1.5

Trust is a major systemic factor for a lot of
beneficial processes and outcomes in society at
large (Putnam 2000; Missimer 2017; Svendsen &
Svendsen 2010; Svendsen & Svendsen 2016)

1
1
1
-1

-0.5
1
1
1

As this indicator is confined to employment in
municipal organizations this indicator is a rather
specific indicator with a narrower scope and thus
may not indicate how equality is in others
organizations of the municipality

1
1
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Profit before extraordinary items
municipality group, SEK/inhab.
Tax rate to the municipality, (%)
Equity ratio (in%) municipal group,
Air emissions of greenhouse gases,
tonnes CO2 eq./inv
Turnout in recent municipal elections,
(%)
Citizen Index Satisfaction-Water and
sewage
Groundwater bodies with good
chemical and quantitative status,
proportion (%)
Protected natural Inland waters,
proportion (%)

Watercourses with good ecological
status, percentage (%)
Lakes with good ecological status,
percentage (%)
Citizen's Satisfaction IndexSanitation and garbage collection
Satisfaction availability to Recycling
centre, percentage (%)
Emissions to air of nitrogen oxides
(NOx), work machines, kg/INV
Emissions to air by PM 2.5
(particulates < 2.5 mikrom). Kg/INV
Protected Nature Total, percentage
(%)
Citizen Index Satisfaction-Green
areas, parks and nature, average rating
(scale 0-10)
Region Satisfaction-Index-Housing
Citizen Index Satisfaction-Walking
and cycling routes
Region Satisfaction-Index-Security
Broadband access of at least 100
Mbps, share (%)
Inhabitants 16-84 years who refrain
from going out alone, share (%)
Gini coeffecient, index

1
1
1
-1.5

CO2 equivalents are the common metric for
measuring all greenhouse gas production (Herzog
2009).

1
1
1
1

1.5

Running water is the primary channel for
transporting the wash out of nutrients to the
oceans contributing to ocean acidification, which
is a major and urgent issue relating both to ecosystem health, fish populations and CO2 capture in addition many species depend on healthy fresh
water streams for habitat as well as procreation including salmonoids (Carr & Neary 2008).

1
1
1
-1
-1

1.5

This is a broad category with multiple positive
effects both related to biodiversity, water systems
cleansing, CO2 capture etc. (Kramer, Van Schaik,
and Johnson 1997)

1
1
1
1
0.5

This is a very specific and narrow aspect
(however important) of infrastructure and
technology equality

-1
-1.5

This is the most direct measure of inequality and
inequality has been shown to be a major factor in
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civil unrest, general societal function, trust and
cohesion as well as the "health of markets"
(Yitzhaki 1979).

Appendix J SMSI+ aspect weightings
Subdomain
Environment
Society
Economy

Weighting

Justification for Weighting

1.5
1
0.5

These weightings were based
on the nested system model
where the economy exists
within the society which
exists within the biosphere or
environment. This weighting
represents the hierarchy of
influence of these three
aspects to sustainability.

Appendix K Summary of Results
Spearman’s rank-order coefficient and p-values, in parenthesis, for all correlations.
Insignificant relationships with a p-value> 0.05 have been asterixed*.
SMSI

SMSI+

Economic
Social
Environmental
Sustainability Sustainability Sustainability

Community
Capital

0.259
(.000)

0.588
(.000)

0.647 (.000)

0.161 (.014)

0.544 (.000)

Natural
Capital

0.181
(.005)

0.602
(.000)

0.357 (.000)

0.210 (.001)

0.612 (.000)

Cultural
Capital

-0.012
(.854)*

0.103
(.117)*

-0.024
(.719)*

-0.012
(.854)*

0.149 (.022)

Human
Capital

0.289
(.000)

0.362
(.000)

0.308 (.000)

0.243 (.000)

0.323 (.000)

Political
Capital

0.105
(.110)*

0.219
(.001)

0.466 (.000)

-0.010
(.885)*

0.203 (.002)

100

Built Capital 0.099
(.129)*

0.410
(.000)

0.531 (.000)

0.035 (.593)* 0.397 (.000)

Social
Capital

0.221
(.001)

0.387
(.000)

0.601 (.000)

0.101 (.123)* 0.305 (.000)

Financial
Capital

0.129
(.049)

0.155
(.017)

0.045 (.491)*

0.271 (.000)

0.045 (.491)*
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