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Summary

The urban environment is changing. Global urbanisation leading to increasingly dense urban
areas raises challenges for city councils to manage in order to protect the liveability of their
cities. Additionally, inner cities- essential areas in the urban economy of the city- are trans-
forming under pressure of increased consumer demands. The existing shopping districts need
to offer more variation in order to entertain a wide range of target groups. As a solution to
these concerns, the smart city concept attempts to increase the urban quality of life with a
combination of technologies, clever urban design and citizen participation. However, for local
governments this transition into a smart (inner) city proves to be complex. Therefore, this
study Smart Criteria for Smart Inner Cities, aims to provide a standardisation of indicators,
employable to measure the performance of city centres on the smart city concept. The struc-
ture is based on principles that contribute to a high quality and vital environment, in order
to ensure a liveable and sustainable area for the future. This framework should function as
guidance for municipalities and advisory parties, in furtherance of an integrated (smart) inner
city development plan across various areas.

For this study a mixed method approach is applied. First, a literature review was conduc-
ted on the changing urban environment, inner cities and the smart city concept. This resulted
in an overview of the challenges cities face, common goals and ambitions, certain indicators
of urban quality and an applicable definition of a smart city. Based on these results a dir-
ected qualitative content analysis has been conducted. Through semi-structured interviews
with urban professionals an integral, theoretical framework on the affecting aspects of inner
city quality has been developed. This framework, consisting of six main categories [economy,
resilience, vibrancy, inclusion, identity and governance] and 25 sub-themes, is presented to 55
local experts on various city centre aspects in three group sessions. With their feedback the
assessment tool has been strengthened. In order to weigh each (sub-)category as formulated,
an online survey with pairwise comparisons was sent to inner city experts. As part of the
analytic hierarchy process, these comparisons were used to calculate numerical weights on
how to prioritise the various aspects. Lastly, the weighed framework was used in a pilot study
to test the workability in replicable assessments by completing the tool for four inner cities.
The sample consists of the city centres of Breda, Eindhoven, ‘s-Hertogenbosch and Tilburg,
cities comparable in region and size. Both the process of analysis, as well as the robustness
of the results is considered in this pilot study.

Analysis of the pairwise comparisons as prioritised by local professionals presents limited
variation in weights between the distinguishable aspects on the main layer of the assessment
tool. This supports the integrality of the framework. On the lower level of the hierarchy
a wider range of importance can be seen. Between the sub-categories weights vary, where
the more established subjects as mixed use, visitor attraction (i.e. the presence of human
activity), collaborative strength, distinct pull-factors, accessibility and business climate are
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regarded as relatively more important.
In the pilot sample distinguishable differences in scores between the investigated city

centres can be seen. Assessment of the urban data shows that the inner city of Eindhoven has
the highest rate on overall quality. Within the main categories a relatively limited variation
in scores (with the exception of Eindhoven) can be seen in the resilience of the inner cities,
possibly because of intra-regional similarities. The largest range is found in economy, mainly
as a consequence of the heavily weighed numbers of incidental visitors on which Eindhoven
scores twice as high as Tilburg. Essentially, these results prove the possibility of application
of the framework. It is to say there is a sufficient range and variety in the assessed data-points
to draw conclusions on the functioning of the investigated city centres. Completion of the as-
sessment tool is however quite extensive. The data-collection would benefit from an increase
in standardised open data sources that support comparison between Dutch municipalities.

This thesis presents the process of the development, weighing and testing of a tool to
assess the perceived quality of an inner city area. In order to be applicable for the evaluation
of various different cities, the structure is made to be accessible, scalable, standardised and
replicable. A two-track approach has been applied regarding the implementation of the smart
city concept in the framework. First, the use of urban data is supposed to get local gov-
ernmental councils more acquainted with the possibilities of data in their strategic decision
processes. Secondly, by considering innovative applications, collaborations, efficiency of the
urban planning and citizen participation, the measurable aspects mirror the symbiosis as
present in the smart city concept. Application ranges from one-time ranking to longitudinal,
strategic guidance of developments. With this, the research aims to guide municipalities and
other urban stakeholders with a safe and considered implementation of the smart city concept
into their city centres. Although the tool is applicable as is, future developments can increase
the added value. The results of this study are therefore presented as a first step of an iterative
development process.
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Glossary

Big data
Information assets characterized by such a high volume, velocity and variety to require
specific technology and analytical methods for its transformation into value. 29

Business Improvement District
A partnership between a local government and local businesses which is intended to
provide improvements to the public area within a specified geographical area. 21

Inner city
The often (yet not necessarily) older, densely populated, geographically more or less
central part of the city, where main business- and commercial areas are located,
attending a larger surrounding hinterland. 15

Internet of Things
A global infrastructure for the information society, enabling advanced services by
interconnecting (physical and virtual) things based on existing and evolving interop-
erable information and communication technologies. 28

Smart city
An innovative city that uses information and communication technologies (ICTs),
clever urban design and citizen participation to improve quality of life, efficiency
of urban operation and services, and competitiveness, while ensuring that it meets
the needs of present and future generations with respect to economic, social and
environmental aspects. 25

Urban infrastructures
The total of socio-technical facilities and services (i.e. telecommunications, energy,
transportation, water, waste management, and housing) crucial to the functioning of
cities and urban regions. 12
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Chapter 1

Introduction

In the last years, forecasts show an expected growth of inhabitants and increasing density in
urban areas. Where at the beginning of the twentieth century a mere 13 percent of the global
population lived in urban areas, nowadays this number already exceeds 50 percent, and by
2050 it is expected to grow even further, to nearly 70 percent (United Nations, 2006, 2014).
As a relatively small continent, accommodating only circa 10 percent of the world population,
Europe is home to 14 percent of the global urban society; second only to Asia, which despite
being less urbanised houses 54 percent of the people currently living in urban areas (United
Nations, 2014). The Netherlands, like the rest of Europe, is a highly urbanised country, in
2016 almost three-quarters of the Dutch citizens lived and worked in an urban area (Nabielek,
Hamers & Evers, 2016). The latest prognosis of the population in the Netherlands shows this
will continue to increase, with the growth concentrated in urban regions and the four largest
cities (Kooiman, Jong, Huisman, van Duin & Stoeldraijer, 2016).

This rapid urbanisation creates economic, social, and environmental challenges for cities
to maintain a liveable standard for their residents. Research conducted by the intergovern-
mental panel on climate change (IPCC) shows urban areas account for 67 - 76 percent of
the global energy use, with 60 percent of all globally travelled kilometres and more than 70
percent of the direct and indirect energy-related CO2-emissions to occur in urban areas (Rode
et al., 2017; Edenhofer et al., 2014). Other issues visible in cities are poverty and income in-
equality. Long, Rasmussen, and Haworth (1977) prove the relationship between city size and
income inequality, stating there is an increase in inequality when cities grow in size. Issues
regarding urban welfare can also be found in the Netherlands; data shows the percentage of
people with an income lower or around the social minimum is highest in the largest Dutch
cities (CBS, 2014). Congestion, over-consumption of resources, pollution, climate change, and
discrepancies in incomes are common issues in cities all over the world. With the expected
increase in growth the pressure on city councils to secure the liveability, and quality of their
municipalities for all inhabitants grows.

In order to ensure a high quality of life, it is often stated that cities need to embrace ‘smart
solutions’ in their strategic decisions (Batty et al., 2012; The British Standards Institution,
2014; International Electrotechnical Commission, 2016; Ahvenniemi, Huovila, Pinto-Seppä &
Airaksinen, 2017). There is however, no unambiguous definition of what a smart city entails.
Among others, the International Telecommunication Union (ITU) attempts to provide more
clarity regarding the description of the concept. In order to do so, the institute analysed
116 different definitions of ‘smart sustainable cities’ (Kondepudi, 2014). The combination of
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these definitions shows a smart city is not limited to the use of technology and ICT, but in
addition, provides a layer of needs that the current and future users of the built environment
have. Although the concept of a smart city becomes clearer when analysing the various inter-
pretations, the definition is not effective as a guideline for specific ‘smart’ strategies. Various
initiatives to increase the measurability of cities exist. Through a wide range of indicators
many smart city frameworks tend to assess the smartness of an urban area with data (Albino,
Berardi & Dangelico, 2015).

The majority of existing research and assessment standards focus on- and define smart city
indicators for either cities as a whole or small-scaled project-based examples. City centres
however, have a unique set of parameters that ensure the profitability of the area. From
a historical point of view, the city centre has always been a place to trade and consume,
leading to have retail as one of the most prioritised functions in inner cities (Butink, 2015;
Evers, Tennekes & van Dongen, 2015). However, in recent years the functions of a city centre
changed tremendously due to the possibilities online shopping offers, and the decrease in pur-
chasing power as a result of the 2008 crisis. Nowadays, the city centre needs to meet more
diverse conditions, providing a high quality area for residents, consumers, entrepreneurs and
the municipality. In order to be attractive for the diverse stakeholders in the future, cities will
need to present more than just a diverse land-use. The introduction of ‘big data’ in different
marketing- and governance strategies can, for example, help to draw visitors to the inner city,
provided that it is implemented well and safely (Buist et al., 2016). However, smart inner
cities are more than the use of technology and need an interconnected vision. This research
therefore proposes to conduct further research in the determining factors of a high quality
city centre and the role smart urban planning plays therein; in order to provide more clarity
in the definition and add a subgroup to the currently existing urban indicators. With this,
contributing to a more integral guideline in addition to the existing literature regarding inner
cities.

For municipalities, the implementation of an integrated smart city strategy is still a com-
plex and new matter, which will need more clarity and concrete guidelines. City councils
express the wish for a roadmap to increase the smartness of their inner city areas in a well-
founded and safe manner. An extended, objective framework can help to make advised
decisions regarding the application of smart solutions and new strategies for city centres.
Additionally, the pursued transparency in the assessment tool can be a motivation for inter-
municipality collaborations. Along with (local) governmental bodies, consultants can use
the framework from this thesis to advise both municipal parties and private corporations on
ways to contribute to the concept of a smart city. Lastly, the results are applicable for the
ranking of inner cities on various key performance indicators and will be directly employed in
the selection process for the election Best Inner City as organised by Platform Binnenstad-
management. These applications demonstrate the practical relevance of this work in various
organisational processes.

The primary objective of this thesis therefore is, to provide a standardisa-
tion of indicators, employable to measure the performance of city centres on the
smart city concept, based on principles that contribute to a high quality and vital
environment in order to ensure a liveable and feasible area for the future. It is
desirable for this framework to function as guidance for municipalities and advisory parties,
in furtherance of an integrated (smart) inner city development plan across various areas. In
order to provide an applicable assessment tool, the following research questions are treated
in this paper:
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How can city centres be measured on smart functioning using a standardised framework em-
ployable to rank current- and advise on future strategic decisions in different municipalities?

• What is the definition of a smart city and how can that be translated to city centres?

• Which criteria are indispensable for a city centre to be smart for all its users; real es-
tate owners, entrepreneurs, residents, employees, visitors, and public- and governmental
authorities?

• How are these criteria measured and weighed to assess the status of an inner city area?

• What is the impact of smart technologies on the overall quality of a city?

With the analysis of these questions this thesis aims to create a baseline for future data collec-
tion in a standardised, accessible, replicable, and scalable framework, in order to communicate
the value and quality of inner cities. Additionally, the assessment tool will be employed to
benchmark the performance of Dutch city centres in a pilot study. With these developments
the goal is to contribute the means to begin a platform both to supply insight into the data
for municipalities and other stakeholders as to provide a forum which stimulates the collab-
oration between various cities and organisations.

The remainder of this thesis is divided into four parts, as shown in Figure 1.1. First an
extended literature research will be executed in Part I. Here, insight into the changing urban
environment and the challenges this imposes on cities- in particular inner cities- will be ac-
quired. Additionally the smart city concept will be introduced with a necessary clarification of
the many existing definitions, state-of-the-art technologies and innovations, exemplary best-
practices, desirable strategic directions as derived from policy documents and an overview of
existing frameworks. An assessment tool will be developed in Part II. The findings of the
literature research will be tested by interviewing various experts on city centres. In order to
quantify the resulting framework, the criteria and/or themes will be weighed by conducting
an online questionnaire containing pairwise comparisons according to the analytic hierarchy
process method among respondents identified as professionals and stakeholders in the field of
(smart) inner cities. Part III consists of the elaboration of the conducted pilot study. For this
study standardised data on the four larger inner cities in Noord-Brabant, the Netherlands
will be collected in order to test the framework on its practicality. As to complete this paper,
a discussion, conclusions and recommendations will be provided in a final Part IV.
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Chapter 2

Urban Development

In this chapter the changing urban environment and its consequences for cities are investig-
ated. The challenges as described in the following sections are to illustrate the necessity of
an innovative approach to city planning. Additionally, an overview of city standards provide
insight into desirable qualities for urban areas.

2.1 The Changing Urban Environment

The industrial revolution changed the built environment tremendously. Beforehand most of
the world’s population lived in rural areas, in many towns and villages. During the industri-
alisation, people moved to the city in order to find jobs in manufacturing, social services and
distribution of goods, as well as social- and recreational amenities in an expanding economy
(Lampard, 1955). In the Netherlands, the growth of cities was interrupted by the implement-
ation of two important governmental policies.1 The strategy described in these policies was
to create new suburban areas distanced from the large cities, an approach also called ‘bundled
deconcentration’ (Van Dam & Hofman, 2015).

Nowadays, however, cities are as popular as ever. Did only 13 percent of the global popu-
lation live in urban areas at the beginning of the twentieth century, today this number exceeds
50 percent, and the growth of urban areas is expected to increase even further, to 70 percent
by 2050 (United Nations, 2014). This growth means an increase of the urban population with
1.5 million people on a weekly basis. Europe accounts for 14 percent of the global urban
society while housing only 10 percent of the world population. This shows the high degree of
urbanisation in the relatively small continent. Despite being less urbanised, the one continent
exceeding Europe in these numbers is Asia; providing residency for 54 percent of the people
currently living in urban areas (United Nations, 2006, 2014).

The Netherlands is no exception to this expansion of urban development happening in
Europe, the country currently has a population of which almost 75 percent live and work in
urban regions (Nabielek et al., 2016). The prognosis for the Dutch population shows large
regional varieties. Medium to large cities in the stronger regions, Randstad and Brabant,
continue to grow, where small to medium sized municipalities, located mostly near the East-
ern border have to deal with a decreasing population (Kooiman et al., 2016). This (growing)
interest in life in the urban areas is especially visible within the bracket of young adults.

1Tweede (1966) & Derde (1974-1976) Nota over de Ruimtelijke Ordening; or in English, the Second and
Third Note on Spatial Planning
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Because of the presence of universities, many students move to the city for their education.
Where in former times, graduates moved to suburban- or even rural areas once their career
started, nowadays more and more young couples stay in the cities. An explanation for this
is the older age at which people tend to start a family, but also the increasing quality of life
in cities is a factor that weighs in when making the decision on where to live (PBL, 2015).
Important aspects therein are the job opportunities in cities, where agglomeration effects be-
nefit the position of the urban labour market. Additionally, education, cultural- and public
amenities further increase the attractiveness of cities as a living environment.

Research shows there are various advantages connected to life in the (large) city. One of
the assets being the increase of productivity at corporations due to agglomeration effects; for
example, in France firms in denser areas are, on average, about 9.7 percent more productive
than in less dense areas. (Combes, Duranton, Gobillon, Puga & Roux, 2012). Moreover,
easier transfer of ideas and innovations can be linked to the geographical knowledge spillover.
Individuals employed in urban locations accumulate more valuable experience and can take
these gains with them when leaving for a smaller city, leading to an increase in earnings.
(De La Roca & Puga, 2017). Correspondingly, the average wages for similar jobs at the same
experience-level are 7-10 percent higher in the four largest Dutch cities than those outside of
the urban regions (PBL, 2016). To summarise, wages, income, economy and innovation, all
scale with city size (Bettencourt, Lobo, Helbing, Kü & West, 2007).

2.2 Challenges Cities Face

Aside from the advantages, the rapid urbanisation calls for city councils and urban stake-
holders to thoroughly manage the consequences of this large, growing flow of residents. The
expanding population applies pressure on the social, economic, and environmental infrastruc-
ture of a city, leading to a variety of challenges for cities to consider. When cleverly addressed
however, the urban environment is the perfect place to turn existing threats into future op-
portunities.

2.2.1 Environmental issues

Climate change, or global warming is a hot topic ever since research showed that many
of the currently occurring environmental changes exceed the preceding effects since 1950.
According to the IPCC (2013) “it is extremely likely that human influence has been the
dominant cause of the observed warming since the mid-20th century”. In addition to direct
emissions effects, urbanisation increases pressure on fresh water supplies, sewage, fossil- and
renewable resources, the living environment and public health (Rode & Burdett, 2011). For
individual countries, municipalities, and cities, the adoption of the Paris Agreement in 2015,
in which nations are urged to collaborate on the issue, has lead to concrete goals in order to
retain the effects of global warming (United Nations, 2015a).

Energy

One of the most important accelerators of the rapid expansion of cities, and industrialisation
on a global scale is the fossil fuel economy. In the last decades the growth and operation
of urban areas accounted for roughly 75 percent of the global fossil fuel consumption (UN
Habitat, 2012). With the depletion of fossil sources like oil, coal, and natural gas, the largely
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fossil-reliant urban structures need to invest in a decreased use of fossil energy. Since around
1970-80 this awareness has been practised in the increase of energy efficiency and conservation
measures; nowadays however it is becoming clear investments need to be made in alternative,
renewable resources such as solar-, wind-, wave-, or hydrogen-based energy (Droege, 2002).

When assessing the direct influence of urbanisation on energy consumption, Mindali,
Raveh, and Salomon (2004) state that “although intensification of employment areas seems to
have a negative [thus increasing] effect on energy consumption, the same cannot be concluded
about the effect of population density”. This means there is a difference distinguishable
between various districts in a municipality. Despite the fact that population density in itself
does not negatively affect the energy use, this increase in density in urban areas often means
an increase in economy, employment opportunities and demand in an area, therefore leading
to that intensification of employment areas, provoking a growth in energy use after all.

Since energy demand will continue to grow in highly urbanised areas, especially in devel-
oping countries, efficiency and conservation measures have limited capacity to reduce fossil
fuel consumption. Therefore, the trend of increased use of (new) renewable energy resources
has to be continued in order to contain a liveable environment.

Greenhouse gas emissions

It is common knowledge that the emission of pollutants has an adverse effect on the envir-
onment. The greenhouse effect results in a warming earth surface, leading to, among others:
rising ocean levels, affected food crops, shifting regional weather patterns, and an increase in
tropical diseases (Droege, 2002). In addition to environmental effects, research shows negative
health effects as a consequence of this polluted air, ranging from respiratory problems and
birth defects to cardiopulmonary- and lung cancer mortalities (Kampa & Castanas, 2008;
Currie & Walker, 2011; Pope III et al., 2002).

Cities are often blamed for the environmental changes, and with high greenhouse gas
emissions- responsible for 71-76 percent of the total global, energy related emissions- this
seems like a fair assumption (Edenhofer et al., 2014). Furthermore, it is projected that trans-
port related CO2 emissions will grow more than 26 percent between 2015 and 2050, increasing
pressure on urban areas, especially in developing countries (OECD/ITF, 2017).

When assessing the emissions per capita however, in most cases, cities score lower than
the national average (Dodman, 2009). Nonetheless, due to the high population-, and public-
service building density, and thus higher levels of pollution, the biggest gain in increasing air
quality can be achieved in the urban environment, where most human emissions emanate.
With motorised traffic, industry, power plants, trade, and domestic fuel as designated causes
for the emission of pollutants, cities are impactful places regarding climate pollution (Mayer,
1999).

Waste

The global urbanisation leads to a rapidly increasing quantity of waste in most cities. In
addition to the growth of the urban population, increasing wealth influences the amount of
waste generated per capita. Likewise, an increase of waste from businesses can be perceived.
With the increasing complexity and variety of the substances in waste, the processing of
trash is growing to be more difficult. These reasons are cause for a growth of waste quant-
ities at a rate of, on average, 3 percent per year, with higher growths visible in developing
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countries (UN-Habitat, 2010). This increasing collection of waste has various impacts on the
environment:

• Solid waste disposal in landfills causes gas and leachate (the liquid that drains from
the waste, consisting of both dissolved and suspended material) generation. Envir-
onmental concerns associated with these phenomena are potential health hazards, fires
and explosions, vegetation damage, unpleasant odours, landfill settlement, ground water
pollution, air pollution, and global warming (El-Fadel, Findikakis & Leckie, 1997).

• When garbage is disposed of in an undesirable manner, it is called litter. Not only
does this littering have a negative impact on the perceived quality of an area, it can
also attract pests like rats and flies, often carrying diseases. Furthermore, the growing
amount of plastic debris in the oceans has several adverse effects on marine species and
ecosystems (Thevenon, Caroll & Sousa, 2014).

• The need for more landfill results, in some countries, in the clearing and transformation
of natural environments and vegetation areas. This does not only decrease the amount
of natural surface, but endangers plant- and animal species in the surrounding region,
with the risks of extinction (Cabonne Council, n.d.).

These impacts can be minimised when cities and municipalities have a strong waste manage-
ment plan, providing high quality waste-processing and options for recycling.

2.2.2 Accessibility

Closely linked to the environmental issues is the accessibility of cities; to date, the number
one mode of transportation is the personal automobile. Besides the effects of pollution, this
leads to other health risks among residents, for example obesity or traffic related fatalities and
injuries (Rojas-Rueda, de Nazelle, Teixidó & Nieuwenhuijsen, 2012). Additionally, it is stated
that access to people, goods, services and information is essential to economic development
in urban areas; the better this access, the higher the economic benefits for the city. Besides
the environmental, and economic quality, social aspects such as human development and well
being is impacted by accessibility through urban form and infrastructures (Rode et al., 2017).

A task for cities is to decrease the use of personal motorised vehicles and increase the
number of trips by public- or active transportation modes, while simultaneously increasing
the accessibility of their inner city for all inhabitants.

Traffic congestion

Linked to the global urbanisation, the motorised mobility in cities is expected to double by
2050. Prognoses show an increase of 41 percent to 2030, and 94 percent at the end of the
period. A large aspect of this prediction is the strong growth of private vehicles in developing
countries, and a slight decrease of personal cars in developed regions (OECD/ITF, 2017).

This increase in mobility demand exerts stress on the physical infrastructure, where con-
gestion is already an important challenge. Nowadays, the congestion costs across the US, UK
and Germany are almost $461 billion, older estimates show delay costs in the Netherlands
range from AC25-50 per 1000 vehicle-kilometre, in Los Angeles commuters spend on average
102 hours in traffic jams per year, and the average speed during congested periods in Dublin
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is only 7.4 kph (van Essen et al., 2011; Cookson, 2018). In recent years, the increase of
road capacity has been the focus of transportation planning, even if positive effects can be
acknowledged, this policy has not proven useful in reducing congestion or improving urban
mobility (Brinkman, 2016).

Although the perfect solution has not been found yet, alternative prognosis scenarios show
that, while the travelled passenger kilometres reach similar levels, it is possible to cover more
than half of the mobility demand with public transport; proving the importance of innovative
and high quality public transit systems (OECD/ITF, 2017).

Social exclusion

One of the social aspects of mobility and accessibility is inclusion, meaning that all individu-
als have access to work, education, healthcare, shops, leisure facilities, welfare, finance, and
housing; note that there are more dimensions related to these aspects than just mere trans-
portation. When the conditions for inclusion are not met, social exclusion occurs. This is
defined by Preston and Rajé (2007) as “a constraints-based process which caused individuals
or groups not to participate in the normal activities of the society in which they are residents
and has important spatial manifestations”.

High-risk groups are for example people with disabilities, inhabitants of rural areas, low-
income residents, or the elderly. In order for a city to increase the accessibility of the area,
the characteristics of these individuals need to be taken into account during the development
of a municipality’s transit system and infrastructure.

2.2.3 Poverty and inequality

The increasing urbanisation influences the distribution of income in the urban context. It is
known both city size and economic inequality are related to income. The expectations that
city size has an impact on the inequality, where an increase of the size leads to an increase in
inequality is proven by Long, Rasmussen, and Haworth (1977). Likewise, Dutch data shows
that the four largest city each have a Gini-coefficient2 higher than the national average in
both 2014 and 2015 (CBS, 2018b).

A higher income inequality is found to have a strong positive effect on the murder-rates
in metropolitan areas of the United States; meaning an increase in inequality leads to an
increase in murder-rates (Glaeser, Resseger & Tobio, 2009). Additionally, the same research
shows a correlation between the Gini-coefficient and the average self-reported happiness in a
local urban area. Wilkinson and Pickett (2009) prove there is a range of social problems re-
lated to income inequality in developed countries, among which life expectancy, mental illness,
obesity, infant mortality, teenage births, homicides, imprisonment, educational attainment,
distrust and social mobility; Figure 2.1 illustrates this cross sectional association between
income inequality in developed countries and an index constructed from combined data on
social problems.

Another important effect of socio-economic inequality in urban areas is gentrification,
“the process by which a poor neighbourhood in a city is changed by people who have money,
including esp. the improvement or replacement of buildings” (Cambridge Academic Content
Dictionary, n.d.). Although the renewal or rehabilitation of neighbourhoods certainly shows
positive effects on property value and tax revenues, the phenomenon comes with a social cost.

2An index to measure the inequality in an area, developed and published by Corrado Gini in 1912
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Gentrification pressures low-income households to either accept higher rents, or to move to
areas left untouched by the process. The subsequent displacement leads to a high concen-
tration of low-income target groups in these, often few, [still] affordable neighbourhoods,
threatening the social diversity of areas and increasing the possibilities of ghetto formation
(Atkinson, 2004; Hochstenbach & Musterd, 2017).

The challenge for governmental bodies, and city councils lies in providing policies with
the aim to reduce income inequalities while both improving the social situation, as well as
assisting long-term economic growth (Cingano, 2014).

Figure 2.1: Index of health and social problems in relation to income inequality in developed countries
(Wilkinson & Pickett, 2009).

2.3 Standards on City Quality

In an attempt to provide an overview of desirable city qualities, many standards, or frame-
works exist; either to rank cities on their quality in a certain aspect, or to contribute to
the measurability of- and insight into urban areas. The range of key performance indicators
(KPI’s) measured in each of these frameworks is broad; varying from quality of life, resilience,
power, health, or safety, to affordability, playfulness, education, economy, and many more.
Whereas the assessed KPI differs between these standards, the (sub-)categories, or individual
indicators are similar for various models. Table A.1 shows an -incomplete- overview of existing
frameworks, their KPI’s, and main categories. Although the assessment, paraphrasing, and
grouping of different indicators varies between the standards, some recurring themes can be re-
cognised; in various descriptions subjects such as governance, health and well-being, economy,
education, urban infrastructures, ecological environment, and socio-cultural environment can
be found in all frameworks. The synthesis matrix in Table 2.1 provides an overview of the
topics covered by the selected standards.
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Table 2.1: Synthesis matrix of existing urban frameworks
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City Resilience Framework (Arup International
Development, 2014)

3 3 3 3

Sustainable Cities Index (Arcadis, 2015) 3 3 3 3

Sustainable Development Goals (United Na-
tions, 2015b)

3 3 3 3 3 3 3

Quality of Living Ranking (Mercer, 2018) 3 3 3 3 3 3 3

Quality of Life Indicators (Eurostat, 2015) 3 3 3 3 3 3

Quality of Life Index (Numbeo, n.d.) 3 3 3 3

World’s Best Cities (Resonance, 2018) 3 3 3 3

Global Power City Index (The Mori Memorial
Foundation, 2017)

3 3 3 3

Global Cities Index (A.T. Kearney, 2018) 3 3 3 3 3

Safe Cities Index (The Economist Intelligence
Unit, 2017)

3 3
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2.4 Conclusion

The rapidly increasing global urbanisation imposes pressure on cities to retain a high quality
of life for their inhabitants. Challenges in the economic-, ecological-, and social domain
can be distinguished; an increase in urban population leads, among others, to an increase
in fossil fuel-, and energy consumption, greenhouse gas emissions, (plastic-) waste, traffic
congestion, and income inequality. Although city size proves to be an accelerator for these
issues, cities, or urban areas are the ideal place to develop effective, integral policies in order to
counteract the negative effects of the aforementioned urbanisation. In order to provide helpful
tools, many city rankings, indexes, and development goals exist, all containing information
on desirable city indicators. Although these models all assess cities on various KPI’s, there
is a clear overlap in themes that are measured by the existing frameworks. Governance,
health and well-being, economy, education, urban systems (or the urban infrastructure and
services), ecological environment, and socio-cultural environment are important indicators for
the functioning of a city. These themes show that a symbiosis of people, profit, and planet is
deemed necessary for a high-quality city.
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Chapter 3

The Inner City

A unique area in the urban built environment is the inner city (area), city centre, or downtown.
In this paper, these terms are used alternately to define the often (yet not necessarily) older,
densely populated, geographically more or less central part of the city, where main business-
and commercial areas are located, attending to a larger surrounding hinterland. It is however,
explicitly not a Central Business District (CBD); where the focus tends to be on that one
primary function of business in the form of offices and employment. The downtown, as
investigated in this thesis consists of many, both public and private, functions, deriving its
quality from the symbiosis between the various elements.

Important to note is the particular situation in Dutch inner cities. In accordance with
many other European cities, the inner city in the Netherlands is often inhabited by a wealthier
segment of the population (CBS, 2015). This difference with American downtowns can be
explained by utilising a historical perspective. Where many European cities developed before
mechanic transportation modes were invented, their population was bound to live near the
employment, and thus the centrally located industry. By the time most large American
cities were founded, the possibilities in transportation had already increased, providing the
inhabitants with the choice to distance themselves from the noisy, polluted industry sites
by living in clean, calm suburban areas. Because of this the inner city was home to the
poorer population, depriving the area of necessary investments in the quality of the built
environment.

Although the inter-continental differences can be clarified by this phenomenon, it is no
complete explanation of the existing quality of Dutch city centres. Ongoing (retail) policies
by various Dutch governmental bodies and the introduction of ‘centre management’ at the
end of the 1980’s, have provided focus on the development of inner city areas with a high
quality standard of the public space, amenities, and employment, often successfully leading
to compact city centres with a high level of customer services (BRO, 2010).

3.1 Inner City Areas

From a historical point of view, the central part of the city has a strong public character;
secondary production activities (the primary production, being agriculture, is bound to be
practised in rural areas), and the trade thereof are important reasons as to why cities came to
exist. Laying the foundation for the current urban form of city centres, the Greeks provided
these urban settlements with public spaces, or markets, where the Roman Empire designed
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and constructed an infrastructure to transport goods for trading (Snyder, 1999). To date,
trading and consumption of goods, in the form of retail, is still one of the main activities
found in the centre of most cities (Butink, 2015; Moolenaar, 2017).

However, with the financial crisis of 2008, and the new possibilities technologies offer,
the city centre is transforming from retail hub to an ‘experience area’. The online retail
environment is a growing competitor for offline stores, with the increasing numbers of online
shoppers. Did only 64 percent of the Dutch population buy products online in 2012, in 2017
this number has grown to 76,3 percent (CBS, 2017). Nonetheless, the revenue of online sales
by stores without a physical outlet increased with 16,3 percent in 2017, relative to 2016;
where the online revenue of shops with physical outlets increased with 21,6 percent (CBS,
2018a). These numbers show that offline shopping areas are still important for commercial
companies. Shopping centres and retail-focused high streets are, nonetheless not enough to
attract new and returning visitors, leading to an increase in shop vacancy. Where vacancy
numbers in the Netherlands did not exceed 6 percent prior to 2010, since 2011 the percentage
has increased to reach little over 9 percent in 2017, with a peak of over 10 percent in 2016,
due to the closure of the large department store ‘Vroom & Dreesman’ (PBL, 2017).

Nowadays, inner cities need to offer a variety of activities in order to maintain the vi-
vacity of the area, in addition to retail, visitors look for hospitality, cultural amenities, and
high quality outdoor spaces, preferably with an atmosphere characteristic for that particular
city (Hospers, 2016). Besides public amenities, city centres increasingly need to incorporate
residency into their planned program; inhabitants enhance vibrancy throughout the day, and
outside of business hours, not to mention the possibilities this offers to decrease the existing
vacancy. According to Gehl (2010) it is necessary for cities, and thus their central areas to
captivate the human dimension; in ‘cities for people’ a combination of five planning principles
is incorporated in order to achieve this scale:

1. Create short distances between functions and ensure a critical mass of people and events
by strategic planning of locations;

2. Integrate various functions in cities to ensure versatility, wealth of experience, social
sustainability and a feeling of security in individual city districts;

3. Design city space so it is inviting and safe for pedestrian and bicycling traffic;

4. Open up the edges between the city and its buildings so that life inside buildings and
outside in city spaces can work together;

5. Invite people to stay longer in city space, because a few people spending much time in a
place provide the same sense of lively space as many people spending only a short time.

From these principles, various key aspects of a high-quality city centre can be derived; agglom-
eration economics, and linked to this, mixed range of amenities, social relations, accessibility
for slow traffic modes, representational (semiotic) urban form, and collaboration between dif-
ferent stakeholders (Hutton, 2006).

Even though it seems easy to consider any two city centres as equals, it is misleading
to do so. Where each inner city has its own key characteristics, either determined by size,
target group, region, hinterland, or atmosphere of the urban form (historical or modern), it
is however desirable to increase the homogeneity between the discussed cities. In order to do
so, this thesis will merely review the city centres of a number of large Dutch municipalities,
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comparable in both population size and the number of public amenities available in the inner
city area. This decision is made based on the assumption that these municipalities have more
resources available, to make pioneering in the field of ‘smart’ more feasible.

3.2 Municipal Policies for Dutch Inner Cities

Despite the large variations in (Dutch) city centres a range of common goals and desired
qualities can be derived from the existing governmental policy documents regarding inner
cities. In order to gain insight into these central development themes a core value analysis is
conducted on the existing strategic policies of cities with more than 150,000 inhabitants, and
more than 550 public amenities located in the city centre. These cities represent the Neth-
erlands’ largest cities, which public functions attend to a strong regional hinterland. The
results of a keyword analysis of the policy documents is visualised in the word-cloud in Figure
3.1, the most frequently occurring elements will be further elaborated in the following sections.

Figure 3.1: Keyword analysis on Dutch inner city policies

3.2.1 Identity and the public space

A strong, recognisable identity puts city centres on the map. Especially cities with a wish to
attract supra-regional visitors and business benefit from a distinguishable character. In the
reviewed policy documents municipalities prove to be aware of the importance of branding
their city; where many utilise the existing strengths, or a so-called DNA, of the area. An
apparent example of this is the embracing, emphasising, and marketing of the classic value
of historic centres. Older cities like Amersfoort (2009), Arnhem (2015), Breda (2013), En-
schede (2013), Groningen (2016), Haarlem (2016), Nijmegen (2017), The Hague (2010, 2016),
Utrecht (2015), and ’s-Hertogenbosch (2011) recognise the strength of their historic inner city
area, and in their strategic visions provide guidance to attain and enhance this quality.

Nevertheless, this does not mean a historic centre is necessary for strong city branding.
Unique features can be derived from defining industries, heritage, regional culture, distinctive
urban architecture or other recognisable aspects. Young cities like Eindhoven (2016), Rotter-
dam (2008), and Tilburg (2017) find their exclusive features in respectively the high-standard
technology, design and knowledge located in the region, the international allure of modern,
and innovative architecture by the water, and the large educational strength, creative in-
dustry, and industrial heritage. No matter which particular aspects are regarded as identity

Smart Criteria for Smart Inner Cities 17



CHAPTER 3. THE INNER CITY

of the inner city, authenticity, relevance, distinctiveness, recognisability, and unambiguity in
the expression are all important factors to take into account (NRW, 2014).

Although marketing is a great mean to communicate the identity and branding of a
downtown, the public space is the face of the city centre, and an important factor in the
determination of individuals to value the city as destination for shopping, recreation, resid-
ency or employment. Therefore, the quality of the public space is an agenda item in many
policies, where goals as clean, undamaged, safe, and with a high level of ambience are being
formulated in order to offer an inviting environment with space for events, amenities, and
accommodation.

By creating an attractive atmosphere through storytelling in marketing, as well as urban
form, the authenticity of the inner city DNA is enhanced, and translated to the public. A
positive brand, in combination with a high quality public space can attract new- and existing
visitors to the city, and extend their time spend in the city centre.

3.2.2 Accessibility and mobility

For a city centre to be vital, it is indispensable to be easily accessible for visitors with various
levels of mobility and transportation options. The personal car remains an important mode of
travelling for many individuals, which corresponds to the presence of parking policies in mu-
nicipal inner city visions. Desirable locations for parking facilities are for many municipalities
located at the edges of the inner city area, providing great accessibility without decreasing
the attractiveness of the public space for pedestrians in the downtown (Gemeente Utrecht,
2015; Gemeente Groningen, 2016; Gemeente Enschede, 2013).

A growing importance can be assigned to active transportation modes and public trans-
port. An increase in physical activity, decreasing air pollution and reduced traffic accidents
are all attributed to an increase in active transportation (Mueller et al., 2015). In accordance
with global health- and climate goals, municipalities aim to improve accessibility by foot,
bicycle and public transport (United Nations, 2015b).

The cities of Utrecht (2015), Rotterdam (2007) and Eindhoven (2016), among others, re-
gard the train station as a central traffic junction; an important economic node in the inner
city. Other (lighter) forms of public transport, e.g. bus-, metro- and/or tram connections
are an addition to the high-quality train system and an important mean of transportation
for small distances. The Dutch public transport system follows the global transition to more
and more sustainable resources. Exemplary are the electric busses that provide inhabitants
of the city of Eindhoven and its surrounding with a green, accessible mode of transport
(Kennisplatform Energiesystemen, 2017).

The Dutch bicycle-culture is known by many; unsurprisingly this is the second chosen
mode of transportation for both commutes and recreational shopping trips (De Vos, Van Acker
& Witlox, 2009). Although less radical than (parked) cars, these bikes influence the atmo-
sphere in many streets. Sufficient parking facilities are necessary to protect a clean public
space with accessible sidewalks and streets (Gemeente Arnhem, 2015; Gemeente Enschede,
2013; Gemeente Eindhoven, 2016; Gemeente ’s-Hertogenbosch, 2011).

The public function of the inner city attracts many visitors to the area, most of which
transform into pedestrians once starting their visit. Therefore, a downtown needs to ensure a
safe, walkable and pleasant environment for this group in order to be attractive and competit-
ive. In addition to a high-quality public space, physical connections, multimodal accessibility
and routing are aspects of many municipal policies.
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3.2.3 Diversity and visitor experience

With the increasing possibilities of online shopping, consumers set higher demands for the
amenities in offline shopping areas. This leads to a change of focus in city centres. Even
though shopping remains one of the main reasons for individuals to visit the inner city, the
demand for diversity in retail, and overall amenities (e.g. hospitality, culture, and parks) is
unmistakably present (GfK, 2016).

Many of the investigated policies include mixed land use in their future vision for the
downtown area- or recognise it as a strength worth preserving, both in public facilities
and in residential- or work environments (Gemeente Zwolle, 2017; Gemeente Haarlem, 2016;
Gemeente Utrecht, 2015; Gemeente Enschede, 2013; Gemeente Rotterdam, 2008). A varied
amenities level is considered a requirement for a vibrant and attractive city centre. How-
ever, mixed use refers to more than just visitor experience and variety in public amenities,
employment and residency are increasingly regarded as an important function of the inner
city. Various target groups, daily schedules and user motives make for a lively area with the
possibility of many valuable encounters.

Although a diverse amenity-level can attract and retain many visitors and increase the
quality of their experience, as do the overall quality of the public space and the accessib-
ility mentioned before, there are additional activities or projects that enhance the visitor
experience. An important form of entertainment in inner cities are many, various events and
festivals organised in the area. As Frost, Lucas, and Brown (2019) state: “The urban festival
has always served as an occasion for affirming shared convictions and identities in the life of
the city”; they bring individuals with the same cultural, political, religious or social interests
together on a central urban location. Today events are still on many urban agendas. Breda
(2013) regards the inner city area as a decor for the various events and states that growing
numbers of visitors in the city centre can be explained partly due to the leading festivals
in the area. In Eindhoven (2016), the downtown area is said to offer a complete experience
through the synergy between stores, hospitality, cultural amenities, residential areas, employ-
ment, public space and events. For the city of Groningen (2016) the importance of festivals
and events in the inner city is growing. They add to the atmosphere, give meaning- and offer
surprising elements to the public space.

3.2.4 Liveability

In the five largest cities in the Netherlands an average of 5 percent of the population is
accommodated in their housing needs on approximately 2 percent of the land area, proving
the popularity of the inner city for inhabitants (CBS, 2018c). The function of the city centre
as a place of residency is an increasingly important aspect on the municipal agenda. In the
city centre of Rotterdam, an increase of circa 24% in population has happened since 2000.
By 2040 the city aims to increase further and house 60 000 inhabitants, or 9 percent of the
population, in the inner city area (Gemeente Rotterdam, 2018). Tilburg identifies various
target groups with interest in inner city living; all sharing the common wish to live near the
many public- and cultural amenities in an urban area (Gemeente Tilburg, 2017). Residency is
one of the main components in the municipal policy for the city centre of Zwolle as well. For
the inner city of Zwolle the municipality wants to establish a growth in inhabitants, aiming for
students and young professionals, seniors and- a relatively new target group for inner cities-
young families with children (Gemeente Zwolle, 2017). Universities, jobs, theatres, museums,
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shopping centres and restaurants make for an interesting and lively living environment with
plenty of entertainment and a meeting ground for various individuals and characters. However,
the many public amenities in the inner city need to be in harmony with the more private,
residential areas in order to provide a liveable and pleasant environment for both its visitors
and its residents.

An increase in inhabitants can reinforce the social security in a neighbourhood, give an
impulse to (daily) retail and cultural amenities and provide grounds for agglomeration of
knowledge between individuals with a variety of backgrounds. Vice versa, the proximity to-
and dynamic energy around these facilities are often the main reason for moving to the inner
city. Nonetheless, the integration of residency proves to be a complex subject in need of an
integrated approach. Other than a strengthening synthesis between various functions, there
are public activities that compromise the liveability of an area, e.g. nightclubs, cannabis
dispensaries, (large) festivals and events and other endeavours that are closely associated
with loud music, alcohol and ‘unwanted’ guests. The role of the municipality herein is to find
the equilibrium between public- and private functions while providing an attractive supply
for various target groups in both functionalities (Op ’t Eijndt & Vermeulen, 2018).

Additionally to the challenge of mixed land use, other aspects have an influence on the
liveability of the inner city; safety, accessible and walkable high-quality public space, clean air,
greenery and the possibility to maintain a social network. Dutch cities choose various projects
in order to meet these requirements. Rotterdam addresses the liveability in the inner city
by decreasing motorised traffic in order to increase the air-quality, reduce noise disturbances
and create more space for a park and other forms of ‘nature’ in the city centre (Gemeente
Rotterdam, 2008). In the inner city of Eindhoven the emphasis is on the social encounters the
area enables, with a special focus on the increasingly large group of international inhabitants
(Gemeente Eindhoven, 2016).

As with many other goals, for an inner city to provide an attractive living environment
an integrated approach is desirable. A wide range of facets affect the liveability and the
often desired densification of the city centre by adding more inhabitants asks for more than
a location and the demand for housing.

3.2.5 Sustainability

With the ‘Brundtland-report’ the World Commission on Environment and Development the
term sustainability gained global interest. The report advocates the urgency of a shift to-
wards economic development that could be sustained without exhausting natural resources
and causing environmental degradation, defining sustainable development as “development
that meets the needs of the present without compromising the ability of future generations
to meet their own needs” (Brundtland et al., 1987). Three fundamental elements can be
distinguished: environmental protection, economic prosperity and social equity, or as often
used nowadays people, profit, planet.

With the Paris agreement (2015a) sustainability goals in order to restrain climate change
and global warming are anchored in national policies. Many municipalities have extended
this into their policies for inner city development and take climate adaptation into account
in this particular area. As mentioned before, in regard to the liveability of city centres, cities
aim to decrease air pollution by reducing CO2 emissions from traffic. Clean public transport
is an important step in this transition as well as a deviation from personal vehicles to active
modes of transport (Gemeente Tilburg, 2017; Gemeente Utrecht, 2015; Gemeente Groningen,
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2016; Gemeente Eindhoven, 2016). Due to the density of built places in most city centres,
these areas are sensitive to heat islands. In order to attain a comfortable temperature muni-
cipalities are increasing the area of green and vegetation in the inner city, examples of which
are new or enlarged parks, increasing the size of shadow-casting trees or investigating the
possibilities for living roofs and vertical farming (Gemeente Breda, 2013; Gemeente Rotter-
dam, 2018; Gemeente Utrecht, 2015; Gemeente Den Haag, 2010; Gemeente Nijmegen, 2017).
Furthermore, the depletion of natural resources is a motive to invest in clean energy systems
for many cities. The inner city of The Hague is intent on placing a thermal storage in order
to provide the neighbourhoods with energy (Gemeente Den Haag, 2010). Alternatively, in
Utrecht investments in solar power are part of the inner city policy (Gemeente Utrecht, 2015).

Additionally, the vitality of an inner city is related to the viability of its public amenities.
An economically sustainable city centre can endure temporary decreases in visitor numbers,
revenues and/or other (macro-)economic threats. A healthy mix of public functions- between
retail, leisure and hospitality and within each group with a variety of concepts and sizes- is
essential to attain such a position. As mentioned in Subsection 3.2.3, this quality is closely
connected with the vivacity and attractiveness of the inner city and many municipalities act
to stimulate a vibrant combination of functions. Additionally, a mixed land use can prevent
city centres from high numbers of vacancies and the associated consequences when one par-
ticular type of public function is in a downward trend.

Finally, the sustainable social equity is a common theme in various inner city policies.
Whether it is by creating equal opportunities for the many expats in the city of Eindhoven
(2016), ensuring the presence of social functions as schools, playgrounds, sports facilities and
general practitioners for inhabitants of the inner city in Rotterdam (2018), or providing suf-
ficient housing for vulnerable target groups on the housing market, for example students in
the city centre of Zwolle (2017).

An inner city that is resilient and future-proof is sustainable on ecological, economic, and
socio-cultural levels, once again emphasising the multifaceted character of the inner city and
the need for an integrated approach towards sustainable development.

3.2.6 Stakeholder collaboration

The inter-connectivity between the various aspects of the inner city make a positive devel-
opment of the area a complex process. As to provide an integrated strategic vision, com-
munication and collaboration between a range of stakeholders is essential. Entrepreneurs,
real-estate owners, residents, city council, and to a certain extent visitors can be indicated as
stakeholders with considerable influence.

Partnership between- and within various stakeholder-groups is for many municipalities
an important step in the process of sustainable economic development. Zwolle emphasises
the value of cooperation between stakeholders regarding progress on the city centre scale as
well as in regional alignment of goals and strategies (Gemeente Zwolle, 2017). In Rotterdam,
communication between the various parties affiliated with the inner city area and the muni-
cipality is intensified in order to establish continued collaboration within the area (Gemeente
Rotterdam, 2008). In partnership with the entrepreneurs, real-estate owners and educational
institutes, the municipality of Enschede started an investment- and stimulation program in
order to increase the attractiveness, liveliness and future proofing of the inner city (Gemeente
Enschede, 2013). The owners and entrepreneurs in the city centre of Eindhoven endorse the
importance of joint investment in the area and do so through a Business Improvement District

Smart Criteria for Smart Inner Cities 21



CHAPTER 3. THE INNER CITY

(BID) that covers the entire inner city area (Gemeente Eindhoven, 2016).
The overall quality of the inner city affects a wide range of stakeholders. For each party

involved some individual goals and desires can be distinguished. By providing a platform
where these individual goals can be combined with shared ambitions, common targets can
be achieved while cultivating understanding for the diverse views and opinions present in the
area.

3.2.7 Economic structure

The previous sections investigate some of the many aspects that add to the economic structure
of the city centre. The inner city is an important factor in the urban economy. As Table
3.1 shows, a downtown provides many jobs, accommodates a lot of inhabitants and creates
relatively much added value for the urban economy on a limited surface. These numbers
prove the relevance of the well-functioning of an inner city for the economy of cities, and the
resulting importance of investments in these areas.

Table 3.1: Absolute and relative economic importance of Dutch inner cities in 2016 (Louter & van
Eikeren, 2018)

Aspect Absolute # Relative %

Land surface (m2) 74.2 0.2%
Inhabitants 524.3 3.2%
Jobs (*1000) 819.1 10.8%
Added value (AC*mln.) AC58.9 10.9%

3.3 Standards on Inner City Quality

As with cities as a whole, various frameworks, elections and rankings exist in an attempt to
provide insight into the functioning of city centres and the various aspects or criteria that
influence the perceived quality of these areas. This section reviews some of the existing
standards, indicators, and frameworks that assess the quality of inner cities. Many different
approaches to measuring the inner city exist, a range of KPI’s can be distinguished; e.g.
the most liveable inner city, the best city centre on overall quality, the economically most
flourishing downtown or the inner city area with the most positive development. Table 3.2
provides an -incomplete- overview of existing frameworks and the main categories deployed
to assess the quality of a city centre.

This brief summary shows a range of criteria or categories on which city centres can be
assessed regarding a certain- or the overall quality of the area. However, most frameworks do
not take into account the inter-connectivity between the many inner city aspects. Where some
tools merely look at one particular quality, e.g. liveability or economic development, others
regard many various qualities in a ‘vertical’ way, missing the integrality of the functions. As
an exception, the framework as developed by the International Downtown Association (IDA)
takes into account some key, extensive themes under which many criteria can be classified in
an integrated manner.

1Verkiezing Beste Binnenstad; this thesis is part of the development of the selection process of this election,
the included criteria are no longer in use.
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Table 3.2: Overview of existing inner city frameworks

Framework KPI Categories

Livability Top 10 Best Downtowns
(Livability, 2016)

Liveability Vacancy rate
Projected population growth
Affordability
Recent housing gains
Number of parks
Number of arts-related businesses
Resident engagement
Population density
WalkScore
Daytime population

Residential Attractiveness Ranking
(Bureau Louter, 2018)

Residential
attraction &
Economic value

Management
Employment
Experience (culture & leisure)
Retail

Election Best Inner City1 (Platform
Binnenstadsmanagement, 2019)

Overall quality Visitor experience
Mobility
Public transport
Leisure
Culture
Innovation
Public space
Digitisation
Retail
Resilience
Marketing & branding
Hospitality
Sustainability
Housing
Collaborations

The Value of U.S. Downtowns (IDA,
2017)

Overall added
value

Economy
Inclusion
Vibrancy
Identity
Resilience
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3.4 Conclusion

The inner city is an extraordinary area in many (Dutch) cities. Through years of policy-
making these areas often developed into a point of interest for many entrepreneurs, real estate
investors, visitors, residents, and employees; a central district with many public functions and
a high level of experiences. While a wide range of differences between the various Dutch city
centres can be distinguished, many similar goals are appointed in existing municipal inner city
policies. Identity, attractiveness of the public space and its amenities, accessibility, diversity
and visitor experiences, liveability, sustainability, collaborations and the urban economy as
described in the previous sections are some of these most frequently mentioned subjects on
which goals are formulated. Mirroring this input to the existing assessment tools for inner
city quality, either overall or on numerous topics, great correspondence between ambitions
and criteria occurs. This advocates the quality of the frameworks in regard to the relevance
of the included principles. However, within- and between the many inner city goals set by
municipalities, a large interdependence between subjects can be recognised. The framework as
developed by IDA for assessing the value of U.S. downtowns provides a great example on how
to include this integrality within the measured criteria. Although the five categories [economy,
identity, inclusion, vibrancy, resilience] in itself give a satisfactory summary of the many city
centre aspects, for the Dutch situation it seems suitable to acknowledge the importance of
policies and stakeholder-collaboration [governance] in an addition to these themes.
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Smart Cities

In order to ensure a high quality of life, and reach the goals that are envisioned in policy
documents, municipalities and the Dutch government, increasingly believe a ‘smart city plan’
is necessary. Although the concept of a smart city is widely used by municipalities and private
corporations alike, the working definition is, to date, not unambiguous. This chapter of the
literature review will explore the variety in definitions and indicators with respect to smart
cities, and provide an overview of state-of-the-art technologies and applications of the concept
implemented in governmental strategies, and in practice.

4.1 Smart City Definitions

Many definitions of a ‘smart city’ exist. In addition, many variations on the concept are
present, realised by replacing smart with e.g. intelligent, creative, or digital (Albino et al.,
2015). To show this large variety in definitions, Table 4.1, provides a quick overview of
various definitions. Note that this is an incomplete outline, merely intended to show some of
the similarities and differences between existing interpretations of the concept.

Table 4.1: Definitions of a smart city

Definition Source

A city is smart when investments in human and social
capital and traditional (transport) and modern (ICT)
communication infrastructure fuel sustainable economic
growth and a high quality of life, with a wise management
of natural resources, through participatory governance.

(Caragliu, Del Bo & Nijkamp,
2011)

Continued on next page
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Table 4.1 – continued from previous page
Definition Source

A “smart city” should be described as one that dramat-
ically increases the pace at which it improves its sustain-
ability and resilience, by fundamentally improving how
it engages society, how it applies collaborative leadership
methods, how it works across disciplines and city sys-
tems, and how it uses data and integrated technologies,
in order to provide better services and quality of life to
those in and involved with the city (residents, businesses,
visitors).

(Dadaglio & Welsh, 2015)

A smart city is a city well performing in a forward-
looking way in these six characteristics [economy, people,
governance, mobility, environment, living], built on the
‘smart’ combination of endowments and activities of self-
decisive, independent and aware citizens.

(Giffinger et al., 2007)

A city connecting the physical infrastructure, the IT in-
frastructure, the social infrastructure, and the business
infrastructure to leverage the collective intelligence of the
city.

(Harrison et al., 2010)

A smart city, or region [...] is one that capitalizes on the
opportunities presented by Information and Communic-
ation Technology (ICT) in promoting its prosperity and
influence.

(Odendaal, 2003)

The smart city concept is multi-dimensional. It is a fu-
ture scenario (what to achieve), even more it is an urban
development strategy (how to achieve it). It focuses on
how (internet-related) technologies enhance the lives of
citizens. [...] The smart city is about how people are em-
powered, through using technology, for contributing to
urban change and realizing their ambitions. The smart
city provides the conditions and resources for change. In
this sense, the smart city is an urban laboratory, an urban
ecosystem, a living lab, an agent of change.

(Schaffers et al., 2012)

These definitions show that the smart concept is turning into an umbrella concept for a
sustainable, resilient, participatory, liveable, digital city with a high quality of life. As to
provide more clarity in the wide range of definitions, the International Telecommunication
Union (ITU) explored 116 different definitions of ‘smart sustainable cities’. Based on the
analysis the following interpretation is defined:
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A smart sustainable city is an innovative city that uses information and commu-
nication technologies (ICTs) and other means to improve quality of life, efficiency
of urban operation and services, and competitiveness, while ensuring that it meets
the needs of present and future generations with respect to economic, social and
environmental aspects (Kondepudi, 2014).

This definition shows a smart city is not limited to the use of technology and ICT, and in
addition provides the layer of the current and future user of the built environment. However,
the use of ‘other means’ remains fuzzy, and in this paper, it is proposed to exchange this term
with ‘clever urban design and citizen participation’. This substitution is based on an increas-
ing interest in participative communities (Chourabi et al., 2012; Batty et al., 2012; Caragliu
et al., 2011). The participation of citizens can be seen as a tool, by obtaining innovative
bottom-up initiatives, as well as a goal, leading to inclusive, participatory communities.

From the literature, two different approaches to define a smart city can be distinguished.
The first is the more traditional, technology-driven method, which argues that the imple-
mentation of technologies in every aspect of the network a city exists of, improves the quality
of life in said ‘smart cities’. A second, growing group of proponents of this method suggest
the need for a strategy on a human scale. They indicate that the use of ICT alone will not
fulfil all the needs for the enhancement of human capital and participatory development of
citizen skills (Kummitha & Crutzen, 2017).

As Jacobs (1958) already stated in ‘downtown is for people’, the best way for an (inner)
city to provide something for everybody is to have it created by everybody. Cities need their
inhabitants in order to thrive as a high quality urban area, and so the use of technology
should satisfy the needs and wishes of those residents and users. In addition, it is important
to keep the rights of said individuals in mind when collecting data of these users of the built
environment. Moreover, the use of technology, merely for the use of technology, will not con-
tribute to any directed improvement of pressing matters. Therefore, in this paper the second,
human-driven method will be used to conceptualise the smart city.

This decision leads to the use of the smart city concept as an umbrella definition, where
the use of clever urban design, citizen participation and traditional techniques are equally
as important as the digitisation of city processes with the adoption of ICT and innovative
technologies. A smart city is more than the use of ICT; technologies are however an essential
aspect of that smart city. Or, as Welsh (2015) states: “Sustainability is the destination, smart
is the accelerator”.

4.2 Smart stakeholders

The development, planning, conservation, and use of a human-scaled smart city can only be
accomplished when the various stakeholders communicate and collaborate in order to set and
reach common goals, while taking into account their individual needs. Distinction can be
made between driving- and facilitating stakeholders; each with their own interests, concerns,
and influence on the implementation of the smart city concept. Appendix B provides a
complete overview. Within this distinction, the drivers of the smart city concept actively
set the goals and wishes for their direct environment, whereas the facilitating stakeholders
provide both resources and knowledge- or a contextual framework, in order to execute and
implement the necessary innovations.
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Figure 4.1: Smart city stakeholders diagram

4.3 Innovations and Technology

Although the choice for a human-driven method somewhat decreases the role of technologies
in the definition of a smart city, it remains an essential part of the concept. Therefore, the
smart city concept cannot be executed without the use of new technologies and innovative
solutions to urban challenges. Within these technologies the aim should always be to increase
the quality of life for the individuals living, working or recreating in the urban environment.

“A global infrastructure for the information society, enabling advanced services by inter-
connecting (physical and virtual) things based on existing and evolving interoperable inform-
ation and communication technologies”, as ITU (2012) defines the Internet of Things, is an
important catalyst for the implementation of smart networks. By providing everyday objects
with the ability to communicate about internal- and external factors, either between various
objects or as object-to-human communication, added value can be created. Nowadays a broad
range of things have been developed with this disruptive technology, ranging from cars and
traffic lights to appliances and toothbrushes; a large variety can be found in both functions
and added value of these innovations. However, the basic idea behind all these applications
is the same: a connection of any object, at any time and -place (Murakami, 2004).

In addition to a wireless network connection, many objects are equipped with sensors in
order to derive information from the near vicinity. By collecting external data, these sensors
can provide insight into for example the air pollution, availability of parking space, the qual-
ity of tap water, energy consumption, humidity, the presence of intruders, and many more.
This wide range of applications makes this technology employable on various scales and in
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diverse industries. Furthermore, these objects can be part of a larger system, where data
combinations can increase efficiency and push industry limits (Wortmann & Flüchter, 2015).
A challenge to this integrated implementation of sensors and the Internet of Things is to
standardise and harmonise the language of each individual object, since the communication
can only be effective if all objects can understand. The added value for users of these connec-
ted objects can mostly be found in the data generation. Large amounts of (real-time) data
can be created and stored; also called big data. Defined by De Mauro, Greco, & Grimaldi
(2015) as “[...] information assets characterised by such a high volume, velocity and variety to
require specific technology and analytic methods for its transformation into value”, this type
of data obligates analysts to adjust their practice in order to derive the desired information
from a given data-set.

According to Bartoli et al. (2011), for these innovations and technologies to be implemen-
ted into the existing structures of urban infrastructure, three key elements can be determined:

• Hardware/Software
An important aspect of smart technology is the transmitting and receiving of (urban)
data using communication protocols over network elements. This is the base of mon-
itoring and controlling the functional operational framework and exists of elements as
the Internet of Things and various sensors.

• Database
With the collected data a proper database can be build, which should reflect on the
existing urban infrastructures. Completeness, consistency and spatial accuracy are im-
portant for a level of integrity in the data. When sufficiently accurate the database
indicates a physical reality of the smart urban system.

• Management System
After the database is prepared, the third element of the smart infrastructure is an
efficient and practical management system. With the policies, protocols and proced-
ures from this system, in combination with the information derived from the database,
strategic management decisions can be made in order to reach set goals and ambitions.

For smart cities to be human driven, privacy and ethics are aspects that cannot be over-
looked. The European legislation around data protection, General Data Protection Regula-
tion (GDPR) sets privacy by design as a mandatory part of all products and services utilising
personal data. For smart cities this demands the inclusion of privacy in an early stage of the
process. In each of the three elements of smart infrastructure, solutions can be implemented.
Technologies can be programmed to exclude recognisable, personal data, the database can be
anonymised and privacy protocols can be reinforced in the management system.

The increase in the complexity of data and the (safe) implementation of the smart city
concept proves to be challenging for governments and municipalities (among others); data-
storage is increasingly expensive, more expert knowledge is required, and new software is
necessary to conduct any analyses. These difficulties often lead to increased costs and a
delayed time planning. In large ICT-projects the Dutch government on average exceeds the
given budget with 36 percent and the process is elongated with 37 percent, adding up to a total
of extra costs of almost 1 billion euros (Kakebeeke & Olsthoorn, 2018). In order to decrease
these numbers, various initiatives exist in order to increase the (practical) knowledge about
the smart concept- and sharing thereof- in local authorities. In Belgium the Smart Flanders
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project provides 13 municipalities with support and a platform that enables quadruple helix
collaborations on open data applications (Ballon, Colpaert, Walravens, van Compernolle &
Waeben, 2018). In the Netherlands two I&A associations in collaboration with the Associ-
ation of Dutch Municipalities (VNG) are developing ‘common ground’, a “modern, agile way
of designing, building and managing ICT systems [...] based on the idea of a joint data land-
scape that enables municipalities to innovate faster and save costs” (VNG Realisatie, 2018).
The shared goal in these initiatives is the empowerment of local governmental bodies in the
transition to a smart society with increased quality of life.

4.4 Best Practices

The fuzziness in the current state of defining the smart city concept becomes clearly visible
when reviewing existing ‘smart cities’ around the world. An immense variety in strategies,
applications, and technologies can be distinguished, all presumably depending on the culture,
welfare, and economy of the location. Within the variety of approaches, many distinctions
can be made; i.e. developing- and developed regions, integral and ad hoc implementations,
technology- and human driven methods, and top-down and bottom-up initiatives. This section
will provide a compact overview of some successful examples of smart applications across
Europe.

4.4.1 Energy

All countries in the European Union have adopted national renewable energy action plans
in order to reach the binding target of 20 percent final energy consumption from renewable
sources by 2020, as set by the EU’s renewable energy directive (European Parliament & Coun-
cil of the European Union, 2009). The amount of green energy from solar power, wind or
geothermal energy is growing. This increase in sustainable energy, although desirable, can
overload the existing power grid. In Amsterdam small personal energy storage is implemented
in order to store peaks in energy from photo-voltaic solar cells that cannot be processed by
the current power grid (Van Venrooij, 2017). The growth in flexibility these storage-units
provide is a main reason for various smart energy applications. In Europe in 2017 $2.3 billion
is invested in smart grid technologies (International Energy Agency, 2019). These smart grids
are “electricity networks that can efficiently integrate the behaviour and actions of all users
connected to it [...] in order to ensure an economically efficient, sustainable power system [...]”
(Giordano et al., 2011). Through two-way communication this system allows for monitoring,
analysis and communication within the supply, providing possibilities for flexible products
and services, local, bottom-up energy initiatives and relieving pressure of the existing grid in
order to allow more sustainable energy to be consumed.

In addition to these smart grid solutions, energy savings can be accomplished with vari-
ous other smart applications. By transforming waste into energy, a more circular approach to
non-renewable sources becomes possible. Although the technology is relatively old, it remains
actual with the high numbers of (plastic) waste that is not recycled (Jones, 2019). Although
recycling should be prioritised, this system can absorb the surpluses of non-recycled waste
through a direct purpose. The city of Antwerpen produces enough energy to provide 170,000
households with electricity employing this waste-to-energy technology (Ecluse, n.d.). Applic-
ations of efficient products provide an additional push for sustainability. In the Polish city
Szczecin for example, energy efficient street lighting provides cost savings up to 70% and a
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decline in electricity consumption by up to 50% (Philips, n.d.). By combining LED armatures
with a smart application, these lights are transformed into an intelligent system that increases
sustainability and provides a safe environment for individuals passing through.

4.4.2 Society

A human-driven, inclusive smart city has a foundation in bottom-up initiatives where societal
needs are the driver. The state-of-the-art technology can provide citizens with the means to
become more involved with large-scale urban projects and the development of ‘their’ city. By
allowing a conversation between stakeholders and end-users the smart city can become re-
sponsive to the needs of its inhabitants. In Brussels this two-way communication is deployed
to design a new regional mobility plan; individuals can participate through a dialogue in order
to make opinions of diverse target groups heard during the process (Bruxelles Mobilité, 2018).
The state of Andorra, in collaboration with MIT, developed a platform where stakeholders
can get insight into visitors’ behavioural patterns within the urban area. Through a real-time
geographically scaled visualisation urban data becomes accessible for non-expert individuals,
stimulating civic engagement in urban planning processes (Grignard et al., 2018).

According to Eindhoven, a crucial element of the smart society is that people experience
the benefits of the emerging technological innovations. In order to retain the effects these
innovations can have, the city has developed a ‘Smart Society Charter’ wherein common
principles are formulated with regard to the implementation of technologies (Gemeente Eind-
hoven, 2017). Naturally, in addition to empowering citizens, governmental bodies also have
the role to protect them in an open and transparent manner.

4.4.3 Mobility

Motorised traffic as a source of pollution and the high levels of congestion are crucial argu-
ments to evolve existing transportation modes and infrastructural networks. With innovations
as car-sharing, electric driving and autonomous vehicles, smart mobility has penetrated many
European cities. An exemplary case is the city of Stockholm. The Swedish capital bets on
a wide range of smart mobility applications with sustainable charging and refuelling points,
a green parking index in combination with a car sharing pool consisting of electric vehicles,
integrated multi-modal transport and micro distribution of freight (Garrido-Marijuán, Par-
gova & Wilson, 2017).

In addition to this wide-scaled integrated approach, many smart solutions are applied on
project-base to tackle related challenges. For example, the city of Enschede wants to stimulate
bicycling by implementing an app-system that recognises bicyclists and prioritises them at
traffic lights (Gemeente Enschede, n.d.). The same application provides possibilities for ex-
tended crossing times for the elderly or disabled, increasing accessibility for all target groups.
In Nottingham, as part of the clean power generation, the recharging of vehicles is done by
exploiting the city’s waste (Nottingham City Council, 2015). Owners of an electric vehicle
in Amsterdam can return renewable energy, stored in their vehicle, to the household or the
grid; demonstrating an reinforcement between smart mobility and smart energy (Amsterdam
Energy Lab, n.d.). Another illustration of a smart mobility innovation is Mobility as a Ser-
vice (MaaS), a platform that integrates various transportation services into one on-demand
service. By offering the best value proposition for an individual’s travel needs, the service
aims to provide an alternative to the use of private vehicles (MaaS Alliance, n.d.). Projects
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utilising this system can be found across Europe.
Whether a project aims to increase the choice for active travel modes, stimulates clean

transportation, or increases the accessibility of multi-modal trips, smart mobility applications
have sustainable, healthy transportation as a common goal.

4.5 Smart City Strategy Netherlands

The Dutch government collaborated with local governmental parties, scientists, and industry
experts on an unambiguous vision on the smart city concept, the results of this collaboration
are bundled in the NL Smart City Strategy (2017). In this section the five key principles as
formulated in the joint report are summarised.

1. Safe and standardised digital infrastructure
For the (future) increase in data-traffic a high-quality, open, fast and secure digital
infrastructure is required. Improvement of the current networks is deemed indispensable
for attaining a competitive position in the global economy. The necessary investments
in the so-called digital backbone are executed in collaboration between governmental
bodies and private businesses.

2. Public-private collaborations with room for experiment
A challenge for local authorities is the collaboration with multiple private parties. Ex-
perimental projects often come with risks and, to a certain extent, loss of control and
direct influence on results. A new business model can decrease the insecurities of new,
innovative projects for all stakeholders.
Current smart city initiatives are often local and small-scaled. There is however poten-
tial to scale successful projects to a national scale. In order to do so a close partnership
with various stakeholders is of the essence. With the diverse urban landscape the Neth-
erlands experimental local concepts can be developed for a range of situations. The
results thereof can provide international relevance. In order to create these possibilities
it should sometimes be possible to experiment outside of current legislation.

3. New management models, integral and in collaboration with inhabitants
Local governments need to adjust their organisation structures and responsibilities in
order to keep up with the dynamic challenges they face. Authorities have the responsib-
ility to enable bottom-up participation and prevent any divisions in society as a possible
result of the smart city concept. This asks for an integrated approach where stakehold-
ers, including inhabitants, can collaborate on innovative problem-solving.

4. Education & employability
Education is an important factor in the possible division of society. An inclusive com-
munity depends on knowledge(-sharing) and equal access to employment. The digit-
isation of society is both a threat and an opportunity- with innovations as 3D-printing
creating new jobs in the creative sector, whereas blockchain technologies will substitute
many employees in financial sectors. Education needs to train individuals to provide in
future demand.

5. Regional cooperation in which cities act as the network
Besides cross sectoral collaboration, intraregional cooperation is seen as a driver of the
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‘new economy’. With strong metropolitan areas the Netherlands can hold a competitive
position on the European market. The relatively small Dutch cities have to utilise an
effective distinctiveness of the regional area in order to have an impact on a large scale.
Interregional and European collaboration enables a platform to share smart city best-
practices across borders. A known barrier for the replication of smart city projects
between cities is the deficiency of standards, open data formats and protocols.

To summarise, important steps in the integration of the smart city concept are (innovative)
collaborations between a wide range of stakeholders, adjustments in organisations, education
and governments, investments in the digital infrastructure and further development of diverse
tools or protocols that facilitate experimental projects and replication across cities, regions
or countries.

4.6 Standards on Smart City Quality

With data, and measurability thereof as a key component of the smart city concept, it is
unsurprising that many smart city framework, assessment tools and standards exist. It proves
however challenging to capture the presence of smart applications in static frameworks that
rely merely on objective data. A different approach can be therefore be distinguished between
existing standards. The overview as given by Table 4.2, aims to provide a summary of some of
the various approaches to smart city frameworks and their investigated categories and goals.
Irrespective of the appearing differences between the direct goals, all these tools have the
common goal to offer guidance in smart urban development to a range of stakeholders.

Table 4.2: Overview of existing urban frameworks

Framework Approach Categories Goal

Smart City Wheel
(Cohen, 2014)

Standard Smart Economy
Smart Environment
Smart Governance
Smart Living
Smart Mobility
Smart People

Insight into cur-
rent situation

Smart City
Maturity Model
(Urban Tide, n.d.)

Self-assessment Strategic intent
Data
Technology
Governance &
service delivery
Citizen & business
engagement

Insight into cur-
rent situation

Continued on next page
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Table 4.2 – continued from previous page
Framework Approach Categories Goal

ISO 37120 (ISO,
2014)

Standard Economy
Education
Energy
Environment
Finance
Fire & Emergency
response
Governance
Health
Recreation
Safety
Shelter
Solid Waste
Telecommunication &
Innovation
Transportation
Urban Planning
Wastewater
Water &
Sanitation

Insight into cur-
rent situation

Smart City
Framework
(The British
Standards Insti-
tution, 2014)

Guide Business Management
Citizen-centric
Service Management
Technology &
Digital Asset
Management

Strategic guid-
ance

Technologies
Analysis Matrix
(Branchi,
Fernández-
Valdivielso &
Matias, 2014)

Project
Analysis

User-,
Social-,
Urban-,
Environmental-,
Economic-,
Energy-,
Usefulness
Functionality
Application
Results
Consequences
(Dis-)advantages
Risks
Benefits

Inter-factorial
project evalu-
ation
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4.7 Conclusion

Despite the fuzzy character of the many smart city definitions, it is clear municipalities and
other urban stakeholders need to include the concept into their concrete strategic visions.
For a human-driven smart city, citizens (in their many appearances) are seen as an important
driver; civic engagement opens a dialogue within which their needs and desires become the fo-
cus of innovation and development. With disruptive technologies accelerating in a fast tempo,
the possibilities to create sustainable, inclusive and responsive cities seem endless. However,
with these technologies privacy and ethics can be pressured. For (local) governments the
challenging role to stimulate innovative projects and experimental initiatives, while simultan-
eously monitor and secure the quality of life in the urban areas, asks for an empowered and
knowledgeable society, a clear vision and room for innovation within thoroughly secured val-
ues. A wide range of frameworks exists to provide guidance and insight into the development
towards a citizen-centred smart city.
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Smart City Centres

The smart city concept can provide additional quality to the inner city area. By implementing
technologies and innovative management, an additional layer of safety, efficiency, experience,
communication, localisation and/or many other values can be joined with the existing urban
networks. However, most existing literature on smart cities either considers the smart city
concept for cities as a whole, or focuses on implementations of technologies, and the use
of data on (often) small scaled, location-specific projects. In this chapter, the concept will
be projected on the inner city area, and provide a guideline for smart applications, and
technologies that can be useful in this important part of the city through existing projects
and best practices elsewhere. The, in Chapter 3 introduced categories, economy, governance,
identity, inclusion, resilience and vibrancy, will act as a directive through the various inner
city projects.

5.1 Best Practices & Innovations

In this section various successful examples of smart downtown projects or relevant innovations
are highlighted. The overview functions as an illustration of the added value that can be
achieved by implementation of the smart city concept in the city centre.

Bristol Pound - Bristol, UK

Globally, money is generally the accepted medium for quantifying the exchange of value. This
universal system, however, often does not incorporate externalities such as social or local en-
vironmental factors. In order to create a sustainable regional or local economy and enhance
the social component in trade, many alternative currencies emerge. An example thereof is
the Bristol Pound. This alternative was launched in 2012 and is currently the largest local
currency in the UK (Bristol Pound CIC, n.d.). In 2015 the equivalent of £700,000 circu-
lated between inhabitants and local entrepreneurs (Hickey, 2015). Some variations on this
innovation exist; while some are interchangeable with ‘real’ money, others are a reward for
community work or function as a saving-account for discounts in local retail.

The implementation of an alternative local currency starts a dialogue between the com-
munity and the independent businesses in the area along with strengthening the local economy
by keeping the currency-flow in the area. Additionally the local system can enhance the sense
of community when used as a reward for voluntary services or a saving-account at local stores.
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Integrated Smart Parking System (ISPS)

Accessibility is a valuable aspect for inner cities. With high numbers of search-time during
parking, this accessibility is under pressure. Furthermore, travelled kilometres looking for
parking space unnecessarily increase air pollution in the city centre. When asked whether or
not drivers would appreciate an application providing real-time parking availability, almost
85% of respondents across the US, UK and Germany indicate to have interest in such inform-
ation (Cookson & Pishue, 2017).

With the integrated smart parking system, Al Maruf, Ahmed, Ahmed, Roy and Nitu
(2019) propose a model to minimise travel-minutes spent searching for parking while avoiding
redundant travelling. By combining a sensor, camera and user application the model provides
real-time information regarding free parking spaces. Through the application drivers can find
free spots, book parking in advance and pay when leaving. In addition, the system can recog-
nise improper parking, providing the possibility to communicate with authorities and increase
responsiveness to obstructions.

Pilot Smart Loading & Unloading Zones - Amsterdam, NL

City logistics in an increasingly urban world are becoming more complex. This complexity
often results in higher costs and unnecessary travelled kilometres during distribution of freight
in the inner city. With a range of contracts between the inner city entrepreneurs and their
distribution companies, supply of the many stores leads to a high pressure on the infrastruc-
ture. This influences both the attractiveness of the area for residents and visitors during
supply hours and creates environmental tension due to highly polluting emissions. Many mu-
nicipalities therefore share the desire for a sustainable, efficient system regarding this loading
and unloading.

The city of Amsterdam tests a smart approach to distribution networks in the city centre.
This pilot project aims to reduce the environmental footprint, increase efficiency and flex-
ibility of city logistics. A combination of a camera, a LED board and a software system
provides data with which stimulates a more efficient use of loading and unloading zones in
the city (Ploos van Amstel, 2018). In addition to a smart urban infrastructure that allows
efficient use, many sustainable transportation modes exist to reduce CO2 emissions during
distribution.

Living Lab Stratumseind - Eindhoven, NL

Most nightlife in the city of Eindhoven is located at Stratumseind, the longest ‘pub-street’
in the Netherlands. The high concentration of cafe’s and pubs can lead to nuisance and un-
safe situations. The municipality, in collaboration with private stakeholders and educational
institutes, aims to increase the hospitality of the area by investigating the effectiveness of
innovative smart solutions through a Living Lab (Kanters, 2013).

By implementation of sensors, cameras and other measuring tools, non-personal data
about visitors is collected. Additionally, real-time information on weather conditions, noise
levels, social media sentiment are investigated. With a combination of these various data
sources, the project team can assess the atmosphere in the area. With smart technologies,
various measures are tested on their influence on the mood and behaviour of individuals in
the area. These measures include lighting, adjustable in colour and intensity and smell (den
Ouden, Valkenburg & Blok, 2016). If despite these deescalating controls an escalation should
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occur, authorities are alerted by a comprehensive overview of the situation in a user applica-
tion.

This project is an example of the possibilities smart application provide in defusing escal-
ating behaviour and creating a welcoming environment where visitors feel comfortable and
safe, at any time of the day.

Lowfield Park - Sheffield, UK

Although not located in the city centre this project provides an example of how recreational
green and public spaces (in- or outside of inner city limits) are a suitable place for experimental
smart applications. This project aims to encourage physical activity through innovations in
products, services and ICT-systems. Various sports-related systems are installed in the park
that houses a childrens playground, football pitch, fitness zone and a community building.
The ‘smart park’ and ‘smart track’ as created by the implemented technologies led to an
increase in visitors to the park (Foster et al., 2016).

The results of the smart application in Sheffield Park show that the system enhances the
visitor experience in the public space. Implementations of similar innovations are not limited
to parks or recreational areas. By including smart routing in the public space, possibilities
for interactive movement through the inner city exist. Game-elements [e.g. urban bootcamp,
scavenger hunts] can increase the playfulness of the public space increasing experience value
for the city centre.

Apotek Hjärtet - Stockholm, SE

A large part of many city centres consists of retail companies, in line with the frequent
motive for a visit to the inner city: shopping. As part of the technological revolution, the
well-informed consumer requires more from their shopping trips than mere stores. This trend
leads to many in-store applications of the smart city concept. Through technologies and
innovations, many entrepreneurs aim to offer an experience; increasing the attraction of their
products or services.

A pharmacy in Stockholm transformed one of their store-windows into a light therapy
machine, in order to increase awareness regarding the seasonally affective disorder (SAD)
that affects many Nordic countries. The fluorescent bulbs are used to mimic the brightness,
temperature and colour of natural sunlight, with sensors that respond to motion in order to
adjust the lighting for passersby (TrendWatching, n.d.). Apart from the attention this giant
light-box attracts to the pharmacy, it is an example of how stores can dissolve the boundaries
between public- and private space and boost the public space in their immediate vicinity.

5.2 Fields of influence

The examples mentioned in the previous section show a wide range of inner city application
within the smart city concept. In order to provide an overview of the fields that can be pos-
itively affected by the smart inner city projects, Table 5.1 shows a synthesis matrix in which
the illustrated types of projects are mirrored with the five inner city categories.

By all means, this synthesis matrix is merely an indication of possible outcomes. Custom-
isation of smart projects that provide solutions for local challenges can have a different effect
on an existing situation.
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Table 5.1: Synthesis matrix of smart inner city projects
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Interactive Public Space 3 3

Local Currencies 3 3 3 3 3

Smart Parking Systems 3 3 3 3 3

Smart Distribution Networks 3 3 3

Smart Safety 3 3 3 3

In-store Retail Applications 3 3 3

5.3 Conclusion

Despite the absence of academic literature on the smart city concept in the city centre,
many projects aim to improve the inner city quality through innovations and technology.
Due to the high diversity between these projects, the smart city concept can be applied in
order to tackle a wide range of challenges or improve various urban situations. Although the
technologies are somewhat similar, for a smart city measure to have a truly significant impact
it is recommended to specify the desired conditions for each approach.
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Development of the Framework





Introduction

The literature review in Part I shows a rapidly changing urban environment. Where cities
worldwide are affected by increasing urbanisation and its consequences, (Dutch) inner cities
are transforming from one-sided retail-hubs to experience areas offering a wide range of en-
tertainment. Woven through these developments is the smart city concept. A combination
of innovative technologies [the Internet of Things and big data a.o.], clever urban planning
and citizen participation, employed in order to increase the quality of urban life for the many
different stakeholders. For local governments, responsible for the social-, economic-, and en-
vironmental long-term development of the inner city area, this means an integrated vision is
necessary to manage all inter-connected aspects. In addition with the rapid acceleration of
disruptive technologies this proves to be a complex challenge. In order to provide guidance
in this process this thesis aims to develop an assessment tool. The two-track approach is in-
tent on making municipalities more acquainted with the possibilities of (big) data and guide
strategic decisions in an integrated manner.

Aiming to capture the quality of inner cities in an integral way, a wide range of indicators
will be taken into account to mirror the many goals and ambitions cities commonly formulate
in their strategic visions and/or policies. These indicators are derived from the various levels
of urban life; both city- and inner city qualities are taken into account. The framework will
be developed to be an expansion of the current tools, focusing on smarter inner cities. This
following part will further describe the process of development.
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Method

The development of the assessment framework for smart inner cities can be divided into two
distinctive parts, first a qualitative research in order to establish the initial setup for the tool
will be conducted, after which a quantitative approach is chosen to include the weights of
importance for each (sub-)category of this setup. Both of these methods will be discussed in
this chapter.

Based on the literature review, common goals of cities, city centres, and smart (inner)
cities are formulated; these goals will be fitted into the framework to measure city centres on
their smart quality. In order to provide the possibility of global scalability, this framework is
going to be developed according to the example of the assessment methodology in the IDA
research ‘The value of U.S. downtowns and center cities’ (2017). However, as to ensure a
distinctive value for the assessment of Dutch cities the indicators in this methodology will
be reviewed and adjusted where necessary, in collaboration with local professionals, as to
increase the meaningfulness of the framework for the national situation. Section 6.1 provides
a description of the methodology used to structure the qualitative research.

In order to numerically value the weight of importance for each category agreed upon in
this first part of the research, an analysis of expert judgement through pairwise comparisons,
as part of the Analytic Hierarchy Process (AHP) will be applied. This method is further
explained in Section 6.2

6.1 Directed Qualitative Content Analysis

The development, testing, and accordingly adjusting of the framework will be done using a
directed qualitative content analysis (DQCA). Within this approach existing theories and re-
search are used to identify key concepts, or indicators as primary categories (Hsieh & Shannon,
2005). Data is going to be collected by utilising unstructured interviews with consultancy ex-
perts; where information that cannot be integrated into one of the initial categories will form
an additional category. Guidance of the interviews will be done according to a list of topics,
equipped with example questions, which can be found in Appendix C. After establishing the
main categories, the sessions are used to develop an image of these concepts by formulating
subcategories that describe the indispensable aspects of the key concept. This first part is
an iterative process in collaboration with five professionals with ranging levels of seniority.
After the first rounds of interviews, the resulting (sub-)categories are introduced in a team
consultation where improvements and focus will be applied from feedback and discussion.

Smart Criteria for Smart Inner Cities 45



CHAPTER 6. METHOD

Table 6.1 provides an overview of the professional characteristics of the interviewees.

Table 6.1: Professional characteristics of the interviewees

Function Expertise Level of Seniority

Managing director Retail & Economics Senior
Consultant Retail & City management Senior
Consultant Retail & Governance Medior
Consultant Retail & Innovations Medior
Consultant Residential living & Economics Junior

The base of the framework resulting from these interviews and the overall objective of
the tool will be presented to various stakeholders, ranging from governmental- and municipal
employees, to industry experts, and local entrepreneurs, after which questions, feedback, and
remarks from the respondents are collected in a group discussion on the subjects.

In order to establish the trustworthiness and validity of this framework, triangulation
of data and -methods, as described by Lincoln and Guba (1985), is going to be deployed.
For a start, the assessment framework is compared with existing municipal policies and the
formulated goals therein while conducting the literature review. Additionally, stakeholders for
the group sessions are professionally active in various industries, taking into account a range
of different viewpoints in order to increase the robustness of the feedback. Furthermore, the
from this qualitative research resulting assessment tool is tested and weighed by conducting
a pairwise comparison survey, as part of a quantitative AHP research, as described in the
following sections.

6.2 Analytic Hierarchy Process

Due to the complex and intangible nature of the assessment categories it is desirable to
measure the trade-off between these categories in an organised way. In order to numerically
value each (sub-)category of the framework the results of the qualitative research will be
combined with a quantitative multi-criteria decision analysis. As mentioned before, the chosen
method for this is AHP, described by Saaty (2008) as “[...] a theory of measurement through
pairwise comparisons that relies on the judgements of experts to derive priority scales”. Thus,
for this approach the knowledge of various, in this case inner city, professionals will be sought
by asking them to compare each pair of categories, and value their relative preference over
another using a five-step 1-9 scale, as can be found in Table 6.2.

In order to reach a valuation of the categories in the decision-problem in an organised
manner, five steps can be distinguished in the process:

1. Definition of the decision-problem and determination of the required knowledge;

2. Structure of the hierarchy of categories;

3. Data collection on relative preferences by industry experts using an (online) survey;

4. Construction of the pairwise comparison matrices (PCM), based on the collected data;

5. Combination of local priorities on each level of the hierarchy to obtain global priorities.
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Table 6.2: The fundamental scale of absolute numbers. Adapted from (T. L. Saaty, 2008)

Intensity of
Importance

Definition Explanation

1 Equal importance Two activities contribute equally to
the objective

3 Moderate importance Experience and judgement slightly
favour one activity over another

5 Strong importance Experience and judgement strongly
favour one activity over another

7 Very strong or demonstrated
importance

An activity is favoured very strongly
over another; its dominance demon-
strated in practice

9 Extreme importance The evidence favouring one activity
over another is of the highest pos-
sible order of affirmation

Reciprocals
of above

If activity i has one of the
above non-zero numbers as-
signed to it when compared
with activity j , then j has the
reciprocal value when com-
pared with i

A reasonable assumption

1.1-1.9 If the activities are very close May be difficult to assign the best
value but when compared with other
contrasting activities the size of the
small numbers would not be too no-
ticeable, yet they can still indicate
the relative importance of the activ-
ities
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6.2.1 Definition of the decision-problem and a hierarchy of categories

The first two steps of the AHP method will be defined and executed in the literature research,
and while conducting the qualitative research. Since it can be expected that the expert judge-
ments vary according to the given problem definition, a clear description of the focus of the
decision needs to be formulated. For this research the focus is to determine which themes
play a role in assessing the overall quality of (smart) inner cities.

The complexity of the decision problem increases with the number of elements that influ-
ence the outcome. Although each question only depends on the pairwise comparison between
two aspects, these aspects are surrounded by the context of the other elements. It is ex-
pected that the consistency in the answers of the decision maker increases when the total
hierarchy is manageable. Thus, in order to ensure clarity of the decision, a limit to main- and
sub-categories is imposed on the hierarchical structure. With the Atkinson-Shiffrin memory
model (1968) in mind, building on Miller’s (1956) theory that seven, plus or minus two items
is the limit of our capacity when processing information, the hierarchy aims to consist of a
maximum of nine elements, both horizontally and vertically. Figure 6.1 shows the hierarch-
ical structure of the categories, as formulated during the interviews, for the assessment tool
for smart inner cities that will be used in the AHP survey. The definitions of each category
can be found in Chapter 7. Note that each subcategory has a set of individual criteria.
These individual data-points will not be questioned in order to retain a level of flexibility
in the framework and maintain room for manipulation when more suitable data-sets become
available.

Overall quality of the inner city area

Economy Governance Identity Inclusion Resilience Vibrancy

Real estate
value

Spending
potential

Employment

Investments

Business
environment

Level of
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Mixed use 

Resident
diversity 

Visitor
attraction 

Target
groups 

Criteria

Criteria

Criteria

Criteria

Criteria

Criteria Criteria Criteria Criteria Criteria

Criteria Criteria Criteria Criteria Criteria
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Figure 6.1: Hierarchical structure concerning the assessment of Dutch inner city areas
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6.2.2 Data collection

In order to value each category numerically, data needs to be collected on the preference and
judgements of inner city experts. The following sections will describe the utilised instrument-
ation and the sample of participants through which the data collection will be conducted.

Instrumentation

For the application of the tool in this thesis, as a selection method for the election for ‘best
inner city’, the most important group are the jurors, followed by the consultants as develop-
ing partner. Naturally, the response from municipalities and local inner city managers are
relevant in order to provide insight into the goals and priorities cities set. However, for the
research a distinction between key respondents and additional local experts will be made.
Therefore, the consultants and jurors are directly contacted via e-mail with a request to the
survey, where the municipalities and inner city management receive the same request to com-
plete the online questionnaire on an online platform where they have individual memberships.

This approach to data collection is useful, low-cost, requires low effort from the respond-
ents, many participants can be reached and an acceptable response rate can be obtained
(Baarda et al., 2017). This online questionnaire will contain all categories as formulated
in the qualitative research and described in Chapter 7. Respondents are asked to compare
these criteria pairwise with respect to their importance, Figure 6.2 shows an illustration of
the pairwise comparison blocks as integrated into the survey. In Appendix D the complete
questionnaire can be found in Dutch.

The length of the questionnaire increases with each category, with the amount of compar-
isons being:

n(n− 1)

2
; (1)

where n is the number of categories that need to be regarded. In order to keep the survey
focused and clear for the respondents, the categories will be divided over the sample based on
the expertise of the participants. An additional, and important benefit of this division is the
increase in credibility; participants will not be asked to judge subjects outside of their known
expertise.

Figure 6.2: Example of a pairwise comparison as deployed in the online survey (Cabala, 2010)
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Participants

Since the AHP method relies on expert-input, a selection of the smart inner city stakeholders
will be made. Although one can argue citizens and visitors are experts on their decision to
either live or recreate in a city, for this thesis the chosen participants are limited to professional
experts, i.e. individuals that work in the ‘inner city industry’ and earn their income by doing
so. This ensures a certain amount of helicopter view in order to overlook the inner city area
as a complex interaction of various aspects and actors. Table 6.3 provides an overview of the
various organisations respondents are employed in and the disciplines present in the sample.

As mentioned before, the length of the questionnaire is limited for most respondents, with
the exception of the jurors. For the professionals from the various municipalities this is done
beforehand based on the department each individual works at. The inner city managers are
expected to have a broad knowledge of the functioning of inner cities. However, taking into
account the expected limited willingness to cooperate of these external respondents, a selection
will be made to decrease the time spent completing the survey. Thus, the inner city managers
in the sample will be provided with a random selection of four of the categories. In contrast to
the inner city managers, the consultants in the sample are asked to rank the categories based
on their affinity with each subject. The top four aspects will be questioned in the remainder of
their questionnaire. This means that all respondents will provide judgement on the pairwise
comparisons within the main six categories of the framework; economy, governance, identity,
inclusion, resilience and vibrancy. However, on the second level of the decision hierarchy
respondents are presented a selection of three or four topics based on their affinity with
the subjects for the consultants, the department they work at for individuals employed at
municipalities and a random choice of four topics for the inner city managers.

Table 6.3: List of organisations and sectors of expertise in the addressed sample

Type of
Organisation

Discipline Scope

Municipality Economics Governance
Economy
Resilience

Residency Governance
Inclusion
Vibrancy

Culture Governance
Identity
Vibrancy

Environment Governance
Resilience
Inclusion

Inner city management Economy
Governance
Identity
Inclusion
Resilience
Vibrancy
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Consultancy Economy
Governance
Identity
Inclusion
Resilience
Vibrancy

Election jurors1 Economy
Governance
Identity
Inclusion
Resilience
Vibrancy

6.2.3 Data Processing and Analysis

The during the survey collected information on expert’s judgements needs to be processed
and analysed in order to be useful for the weighing of the categories in the assessment tool.
Individual preferences will be aggregated into group decisions, given that the consistency
requirements of each pairwise comparison matrix are met, after which a sensitivity analysis
will confirm whether or not the results are robust and reliable. These steps of analysis are
described in the following sections. In addition to establishing the perceived importance of
each category based on weighted values, the collected data will be applied in order to filter
any redundant parts of the framework by investigating the ‘extremeness’ of the chosen values
in the sample. The frequency with which the various numbers on the scale in Table 6.2 are
chosen can, to a certain extent, describe the correspondence of the categories in the framework
with the expected aspects to influence the perceived overall quality of an inner city.

Preference analysis

In order to find the weights, the collected data will be processed in pairwise comparison
matrices; the following calculations are applied as described by Cabala (2010).

A ∈ Rn×n is called a pairwise comparison matrix, if it satisfies the following three properties:

ai,j > 0; (2)

ai,i = 1; (3)

aj,i =
1

ai,j
, (4)

for all i, j = 1, ..., n. Where (2) and (4) imply (3).

1Since the results of this research is used for the election Best City Centre in the Netherlands, these jurors are
indispensable as expert input. Their knowledge is derived from the various fields in which they are employed,
that all touch with the inner city area.
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That means a pairwise comparison matrix is a positive matrix in the following shape:

A =


1 a1,2 a1,3 ... a1,n
1
a1,2

1 a2,3 ... a2,n
1
a1,3

1
a2,3

1 ... a3,n
...

...
...

. . .
...

1
a1,n

1
a2,n

1
a3,n

... 1

 (5)

This can be explained by the fact that all the elements in the matrix represent a pairwise
comparison. Thus, if category A is deemed to be, for example, 7 times more important than
category B, that means category B needs to be 1

7 times more important than category A.
By calculating the eigenvector ~v corresponding to the maximum eigenvalue λmax of these

pairwise comparison matrix A, the final expression of the preferences between-, or ranking of
the considered categories can be obtained after normalisation to a so called priority vector.
The eigenvector of the matrix A is the result of the following equation:

A~v = λ~v (6)

There are various methods to find the approximate eigenvector, e.g. Saaty’s method, the
power iteration or the geometric mean method (Cabala, 2010). For this thesis however, the
analytic Equation 6 will be solved algebraically to reach the exact values. Therefore, these
approximation methods are not further elaborated.

(In)consistency of the comparisons

For the results to be reliable the pairwise comparison matrix needs to be consistent, also
called a consistency matrix. Mathematically this means that the following equation needs to
be met for each i,j and k:

aikakj = aij (7)

Equation 7 shows the transitive properties of the comparison; thus for example, if C1 � C3

(category C1 is more important than category C3) and C5 � C1, then C5 � C3. However,
because the pairwise comparisons are done by human respondents, it is unrealistic to expect
100% consistency in the answers. R.W. Saaty (1987) states that 10% inconsistency is tolerable,
and consistency needs not be forced to the multiplication formula as shown in Equation 7;

For without it new knowledge which changes preference order cannot be admitted.
Assuming all knowledge to be consistent contradicts experience which requires
continued adjustment in understanding. Thus the objective of developing a wide-
ranging consistent framework depends on admitting some inconsistency.

The consistency of the expert’s judgements can be found by computing the Consistency Index
(CI) of the pairwise comparison matrix, derived from the following equation:

CI =
λmax − n
n− 1

, (8)

where λmax is the maximum eigenvalue of the matrix A, and n is the size of the comparison
matrix- or the amount of elements compared. In order to check if the estimates are acceptable

52 Smart Criteria for Smart Inner Cities



CHAPTER 6. METHOD

the CI needs to be compared with the Random Consistency Index (RI), an average index of
sample size 500 matrices as shown in Table 6.4.

Table 6.4: Random Consistency Index per number of criteria (T. L. Saaty, 1980)

n 1 2 3 4 5 6 7 8 9 10

Random
consistency
index (RI)

0 0 0.52 0.89 1.11 1.25 1.35 1.40 1.45 1.49

The comparison between the CI and the RI provides the Consistency Ratio (CR), as
shown in Equation 9;

CR =
CI

RI
=
λmax − n
r(n− 1)

100%, (9)

where r depicts the CI values for random pairwise comparisons, which should vary consider-
ably from the expert’s judgements. If CR ≤ 10% the inconsistency of the pairwise comparison
matrix is acceptable according to Saaty (1987).

Balancing consistency and expert judgement

Due to the rapidly increasing number of comparisons with each added criteria (as given
by Equation 1), the pairwise comparison matrix gets complicated relatively fast. For the
decision-making experts this may cause difficulties in providing consistent preferences while
completing the questionnaire (Jarek, 2016). With the complexity of the inner city themes
in mind, it is expected to find insufficient consistencies in the results according to the Saaty
method. In order to increase the consistency in the pairwise comparison matrices while keep-
ing in mind the experts opinion, this research proposes the application of the framework as
developed by Beńıtez, Delgado-Galván, Gutiérrez and Izquierdo (2011).

The authors developed a model based on a linearisation procedure that can be integrated
with the analytic hierarchy process to find the optimal pairwise comparison matrix, while
taking into account the original judgement of the decision maker. For the complete mathem-
atical elaboration of the framework this thesis refers to the original article. The employable
algorithm is written in the Matlab language and applied as follows:

function [w,X] = aprox(A)

[n,m] = size(A);

if n == m

w = ones(n,1);

for i=1:n

for j=i+1:n

w(i)=w(i)*A(i,j)^(1/n);

w(j)=w(j)*A(i,j)^(-1/n);

end

end

X = w*(w.^(-1));

else error(Matrix must be square)

end
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Where the input is a reciprocal matrix A and the output is the closest consistent matrix to
A, described by X and the vector w such that

X =

wi...
wn

 [wi−1 . . . wn
−1
]

Appendix E provides a step-by-step example of this algorithm on an inconsistent pairwise
comparison matrix with n = 4.

To test the effects of the algorithm on initial matrices, a sample of 100,000 random pair
wise comparison matrices with n = 6 is utilised. Figure 6.3 provides the mean per incon-
sistency index for the absolute mean difference between the original and corrected matrices
(left) and the mean per inconsistency index for the absolute maximal difference between the
original and corrected matrices (right). The deviation from the line represents the range
within which 68% of the mean or maximal differences occur. As visible from the left graph,
the mean deviation from the original pairwise comparison matrices is, even in matrices with
a high inconsistency (CI=1), expected to be below five percent. In the mean of the maximal
differences, a a larger deviation is visible. The maximal difference between the original and
corrected matrix can reach deviations of 10 percent or higher. Therefore, in order to ensure
the quality of the results, some conditions are formulated;

Dmax ≤ 0.05 (10)

Ro = Rc, (11)

where Dmax represents the absolute maximal difference between the values of the original
and corrected priority vectors, Ro the ranking of the original priority vectors based merely on
the expert’s judgement, and Rc the ranking of the corrected priority vectors of the consistent
matrix after application of the linearisation algorithm. With these conditions the permitted
deviations can be seen as rounded measurements. Minor adjustment of the results is therefore
deemed acceptable in order to increase the usefulness of inconsistent pairwise comparison
matrices in the results.

Figure 6.3: Differences between randomised ‘original’ and corrected priority vectors within the range
of -σ to σ, for pairwise comparison matrices with consistency indexes between zero and one.
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Aggregation of group data

There are two fundamentally accepted methods to aggregate individual results into a group
decision, the aggregation of individual judgements and the aggregation of individual priorities
(Ossadnik, Schinke & Kaspar, 2016). The former procedure is merely possible if the sample
is homogeneous and all decision makers can act as one individual. Due to the variety of
respondents completing the pairwise comparisons in this research, the latter will be used to
combine each individual’s final results.

In order to aggregate the individual priorities, the geometric mean will be utilised. Al-
though theoretically both the arithmetic- and geometric mean can be used, the application of
the geometric mean proves to provide more consistent results with the AHP method (Forman
& Peniwati, 1998). While calculating the geometric mean each individual can be weighted
based on personal characteristics, e.g. level of seniority, years of experience, purposefulness of
knowledge. For this thesis however, it is decided to treat each individual respondent equally
and base the final results on the various group aggregations between the range of professionals
as arranged in Table 6.3. Equation 12 shows the calculations of the weighted geometric mean
of priorities:

Pg(Aj) = (
m∏
i=1

Pi(Aj)
wi)1/

∑m
i=1 wi ; (12)

where Pg(Aj) refers to the group priority of element j, Pi(Aj) to the priority individual i
assigns to element j, m is the number of decision-makers and wi is the weighted importance
of individual i.

6.2.4 Sensitivity Analysis

The AHP method provides a ranking of importance considering the investigated categories,
which can be accepted with reasonable certainty. However, the exact numerical weights that
are produced for each matrix can vary in real-life due to the complexity of the decision. Thus,
uncertainty about the best alternative occurs. A sensitivity analysis will be done to test the
robustness of-, and better understand the relationship between the expert’s priorities and the
results in the decision.

Hurley (2001) developed an approach to test the sensitivity of the pairwise comparison
matrices by keeping the determined ranking of elements, while changing the given weights.
Consider the matrix A as described in Equation 5, where all elements aij are replaced with
aαij with coefficient α ≥ 0. The transformed matrix will be called Ā. An α < 1 leads to
a more concentrated variety in the weights, whereas when α > 1 the weights are inflated.
A change in α does not transform the order of priorities between categories, but can have
deciding influence on the ranking order of alternatives. With α = 1 being the point of unity
with the original matrix, and keeping in mind the prerequisite that α ≥ 0 a symmetrical
range of α around 1 will be calculated in order to establish the robustness of the decision.
Thus, by conducting this sensitivity analysis the influence of a change in the weights on the
final preference in variants can be established.
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6.3 Conclusion

The research approach as described in this chapter is chosen in order to ensure the added value
of the assessment framework for the Dutch inner cities, without losing the possibility to use
the tool in other areas by (potentially) repeating the AHP research with a different decision-
goal, expert group or in a different time or place. The unique situation of Dutch city centres
will be captured based on extensive literature research and interviews with local professionals.
Saaty’s method for decision making has been widely employed since the 1970’s in order to
systematically simplify the process of solving complex problems. Although many criticisms
exist, the method has proven to be useful in identifying preferences of experts in various
research fields. As to increase the employability of any inconsistent pairwise comparison
matrices above the level of acceptance according to Saaty, the applied algorithm provides
the consistent PCM in balance with the original judgement. The modification within this
model is limited to a rounded measure. Additionally, by conducting a sensitivity analysis on
the completed framework the preferences increase in credibility and can be explained by the
collected data.
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Results Directed Qualitative
Content Analysis
Setup of the Framework

This chapter provides an overview of the main- and subcategories that form the foundation of
the framework, their operational definitions, and any discussion or remarks as a result from
the expert- and group sessions. These results describe the indispensable criteria for a smart
city centre accommodating a wide range of stakeholders, according to literature and expert
input; i.e. provide an answer to the second sub-question of this research. While the main
categories are strongly based on the existing framework by IDA [to assess the value of U.S.
downtowns], the underlying indicators are formulated during the semi-structured interviews
with the interviewees as shown in Table 6.1. These main- and sub-categories are presented
to various stakeholders in three sessions, where a total of 55 attendees can be identified from
various backgrounds. Their feedback and remarks are taken into account while defining the
categories. An overview of the participants can be found in Table 7.1.

The following sections provide the definitions of the six main themes- economy, governance,
identity, inclusion, resilience and vibrancy, and their respective sub-categories. In addition to
the (sub-)categories as described in this chapter, individual indicators are formulated during
the conducted interviews with inner city professionals. The completely constructed frame-
work, including all levels of criteria can be found in Appendix F.

Table 7.1: Group-session participants

Type of Organisation Number of Participants

Municipality 25
City centre management 10
ICT-concerns 5
(City-)marketing 6
Knowledge institution 3
Consultancy 4
Real-estate development 1
National government 1
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7.1 Economy

The economy of the inner city is an important aspect of the urban structure. Many measure-
ments are employed in order to increase the economic value of the area, each affecting various
different stakeholders. This range of stakeholders is taken into account while formulating the
following categories:

The economic activities in the city centre, and the added value of these
for various stakeholders; expressed in real estate value, spending potential,
agglomeration benefits for businesses, employment and investments.

The following indicators represent the economic value of the inner city:

1. Real estate value
The value of the real estate, and its effects on rental levels and sales prices.

2. Spending potential
The potential amount of spending by visitors in retail, hospitality and commercial
services in the inner city.

3. Employment
The job opportunities in the city centre, and those of the residents in the area.

4. Investments
The extent to which financial investments are made in the inner city by governments
and private parties.

5. Business environment
The attractiveness of the city for the establishment, and longevity of (anchor-)
companies and/or pull-factors.

Although positive, or increasing effects on the real estate value are not unambiguously
positive for the quality of an inner city, for example when a rise in rental levels leads to an
increase in vacancies or the rejection of certain target groups on the housing market, when
purely assessing the economy from a real estate perspective one should note that increasing
value is an increase in strength. The negative effects that can occur will be acknowledged in
the valuation of other categories, or indicators.

Stakeholders indicate that insight into the actual spending of visitors is valued informa-
tion. However, data-availability can prove to be a barrier for including factual data in the
framework. The most common method to collect data on visitor spending is by conducting
visitor surveys, yet, regarding operability and scale of the framework, this methodology is
unfeasible. Rather, the number of incidental visitors is chosen as alternative indication on
expected expenditure.
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7.2 Governance

The governance category is added to the initial set of concepts seeing its importance in the
Dutch approach to urban design. As discussed in Section 3.2, many municipal policies regard
the collaboration, and cooperation with various stakeholders as an important aspect of their
strategic visions. Additionally, local experts, see it as a great strength when municipalities
have an integral plan for their inner city, developed and executed with the various stakeholders
and communicated accordingly. In order to measure the strength of this governance, five
subcategories are defined.

The collaboration and coordination between a network of stakeholders
(e.g. governments, industries, social parties, and citizens) to- efficiently and
effectively, identify common goals, develop policies, and exercise control on
societal problems with feasible solutions (Klijn, 2008).

The quality of a city’s governance is expressed in the following indicators:

1. Level of organisation
The involvement of the various stakeholders in the development of the inner city
and the participation of these stakeholders in the associated cooperation.

2. Financial responsibility
The willingness of the various parties from the city centre to contribute financially
to the joint development of the inner city.

3. Policies
The presence of current and supported policy on the development of the city centre
on various themes and the translation of these policy frameworks into implementa-
tion.

4. Communication
The quality and scope of the information exchange between various stakeholders
from the inner city.

The information behind these indicators are hard to derive from publicly available data.
Therefore, data on this theme is entirely collected through an additional survey to particip-
ating municipalities. With this survey, additional in-depth material on other themes can be
gathered, in particular on investments, organisation and tailored applications.

7.3 Identity

Due to the strong position that customers have acquired through the accessibility of inform-
ation and alternatives in the age of internet, the branding and distinctiveness of an inner
city is increasingly important (NRW, 2014). There is a distinction within this theme between
direct activities and existing traits. Marketing and the organisation of events can be seen
as a (potential) cause of an increase in visitors, visibility of- and an attraction to the city
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centre for various target groups with a range of motives for visiting. The distinctiveness of
the public space is a more long-term trait, often the results of historical events or complex,
large-scale interventions in the built environment of the inner city area. The presence of pull-
factors herein is a combination of active acquisition and policy and a result of a flourishing
city centre on other themes; strong concepts want to settle in a strong inner city.

The individuality of the inner city’s character and the extent to which this
is propagated in amenities, organised activities, the built environment, and
the branding of the inner city in a clear and recognisable way.

1. Pull-factors
The presence of functions with (supra-)regional appeal.

2. Events
The extent to which the organised events attract different target groups and put
the (inner) city on the map.

3. Distinctiveness of the public space
The individuality and recognisability of the public space and buildings in the city
centre.

4. Marketing
The presence, the range and the quality of the (on- and offline) city marketing, and
the presence of one unequivocally expressed identity and/or multiple identities (per
sub-area).

Although shopping is a frequently occurring motive for an inner city visit, cultural and
touristic pull-factors enhance the identity of the city centre as a place of experiences. The pull-
factors in this category are therefore extended from the often included large retail-concepts
with museums, (movie) theatres and hotels.

7.4 Inclusion

Besides the apparent economic value, the inner city has a social role in the urban structure as
well. As a place where encounters between individuals are central, the city centre should be
for everybody. Ideally the inner city provides an environment where housing is accessible for
a range of residents- no matter ethnic background, age or gender-, with various incomes and
economic status. Yet also an area with great multi-modal accessibility for visitors from cities
and rural areas alike. An inner city where residents and special groups find the amenities
needed for a pleasant stay, and everyone can feel safe during their stay.
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An inclusive city centre where participation in social activities, services,
culture, recreation, entertainment, living, and working, in a safe environment,
is accessible to everyone [independent of the individual’s demographic and
socio-economic situation] (IDA, 2017).

An inclusive inner city is an inner city that provides:

1. Demographic diversity
The diversity of residents in a city centre, based on migration backgrounds, [gender]
and age.

2. Socio-economic diversity
The possibility for different target groups with a variety of incomes to live in the
inner city.

3. Accessibility
The (multi-modal) accessibility of the area.

4. Supporting facilities
An appropriate range of additional facilities for special target groups, as well as the
accessibility of basic amenities for residents of the inner city.

5. Safety
Social security, expressed in aspects such as crime, dilapidation, and nuisance.

7.5 Resilience

The effects of the economic crisis of 2008 provides evident prove that Dutch inner cities
differ in level of economic sustainability. Although some aspects are outside the range of
a municipal’s influence [e.g. geographical threats or macroeconomic influences], a healthy
environment where economic growth is possible can be achieved with active interventions.
Likewise, municipalities can affect the ecological and social sustainability of the inner city.

The extent to which a city centre, due to its versatility, and high density of
resources, functions and target groups, can respond in a shockproof way to
the effects of economic, social and ecological changes (IDA, 2017).

1. Ecological sustainability
The development of ’green’ measures and applications in topics as pollution, energy,
waste and the built environment, in which the climate is focus for both current and
future generations.

2. Economic sustainability
The extent to which a healthy mix of functions connects to the service area of today
and in the future, so that economic growth remains possible.
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3. Socio-cultural sustainability
The strength of the community to work together and to exercise influence on social
issues; future-proofness through solidarity and a stable position of residents.

Although the framework is developed in order to assess inner cities on overall quality,
many sustainability-aspects are based on a larger scale. For example, air quality is, due to
weather conditions, only location-based to a certain extent. For some indicators within the
resilience theme it is therefore decided to employ data on a municipal scale.

7.6 Vibrancy

Variety is the key word for a vibrant inner city. Therefore, the theme is constructed from
categories that assess the range of diversity available in the city centre. Whether there is a
mixed land-use with various public amenities, a wide range of residential types or a diversity in
target groups that are reached by the inner city; heterogeneity is important to reach vibrancy.

“A vibrant downtown contains a wide variety of activities [-and living
conditions] that serve to bring different people downtown for different
reasons at various times of the [day and] year”(Balsas & L Balsas, 2004).

1. Mixed use
The diversity of public amenities (i.e. retail, hospitality, services) in the city centre.

2. Resident diversity
The extent to which the housing supply in the inner city can meet the wishes set
by a variety of (potential) residents.

3. Visitor attraction
The extent to which the city centre can meet the wishes of the visitors of the inner
city and its expression in, among other things, visitor numbers and length of stay.

4. Target groups
The presence of a variety of users of the inner city with different rhythms and time
schedules.

Although independent from diversity, visitor attraction is an indispensable criterion in
the vibrancy of a city centre. Ultimately, the mixed attributes are to lead to high numbers
of visitors that are willing to spend their time in the inner city area. It is, by all means, the
presence of people that make for a vibrant city.
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7.7 Conclusion

Aiming to capture the quality of inner cities in an integral way, the framework builds on
the foundation of an existing assessment tool. In order to provide added value to the Dutch
cities, adjustments are made. The main theme governance is added, acknowledging the im-
portance of stakeholder collaborations and policies in the development of Dutch city centres.
Underlying levels of categories are developed in accordance with local professionals, therefore
building on the local quality as seen in city centres in the Netherlands.

The inter-connectivity of the many inner city aspects make for a complex combination of
criteria. Causalities between indicators are expected, as cohesion between the themes occurs.
Some categories take into account similar data. However, by making different combinations
between the individual data-points, other qualities are revealed. As an example, a high me-
dian rental price for retail units is reviewed as a positive aspect in the economy of the inner
city, whereas the width of the range between these rental prices influences the quality of
the vibrancy in the area by providing affordable possibilities for various concepts. With this
integrated approach, the aim is to include the diverse- and shared needs and desires of the
various stakeholders that are impacted by the quality of the inner city.
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Chapter 8

Results Analytic Hierarchy Process
Weights of Importance

The previous chapter defined the six main themes (economy, inclusion, resilience, governance,
identity and vibrancy) and the corresponding sub-categories, that form the assessment frame-
work for smart inner cities. The importance of each of these (sub-)categories as described in
Chapter 7 is valued numerically using pairwise comparisons as part of the Analytic Hierarchy
Process (AHP) as described by Saaty (2008). This chapter will first provide a short descrip-
tion of the research sample, after which the numerical weights as a result of the comparisons
are calculated.

8.1 Sample description

For the AHP-method to be applied, a relatively small sample size can already be sufficient;
given that the sample represents the population of experts affiliated with the decision prob-
lem. For this research data was collected between January 8 and March 27, 2019. Table 8.1
gives an overview of the response rates for each type of organisation, Table 8.2 provides the
frequency of these types of organisations in the sample. From these numbers the efficiency of
direct requests via e-mail can be derived, as well as the willingness to participate dependent
on the involvement in the process per discipline.

For this research the total sample size is n = 34. Although the locally bound stakehold-
ers are limited, their answers as part of the total can be employed in order to assess the
correspondence between the expert judgement on influential aspects and the categories as
formulated in the assessment tool. However, in order to numerically calculate the weights for
each category these respondents are excluded from the equation due to their limited sample
size. The included target groups, the consultants and jurors are part of a population of 38.
For the application as selection tool in the election Best Inner City the sample of 25 is believed
to sufficiently represent the affiliated decision makers.
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Table 8.1: List of organisations and sectors of expertise in the sample

Type of
Organisation

Discipline Scope Sample Response %

Municipality Economics Main themes
Governance
Economy
Resilience
Total

- 5
5
5
5
5

-

Inner city
management

Main themes
Economy
Governance
Identity
Inclusion
Resilience
Vibrancy
Total

- 2
2
1
1
1
2
1
2

-

Other Main themes
Economy
Governance
Identity
Inclusion
Resilience
Vibrancy
Total

- 2
1
1
2
1
2
1
2

-

Consultancy Main themes
Economy
Governance
Identity
Inclusion
Resilience
Vibrancy
Total

17
17
17
17
17
17
17
17

15
10
7
15
5
13
10
15

88%
59%
41%
88%
29%
76%
59%
88%

Election
jurors

Main themes
Economy
Governance
Identity
Inclusion
Resilience
Vibrancy
Total

21
21
21
21
21
21
21
21

10
10
10
10
10
10
10
10

48%
48%
48%
48%
48%
48%
48%
48%
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Table 8.2: Frequency organisations in sample

Organisation Frequency Percent Cumulative Percent

Consultancy 15 44.1% 44.1%
Election Jurors 10 29.4% 73.5%
Municipality 5 14.7% 88.2%
Inner City Management 2 5.9% 94.1%
Other 2 5.9% 100%

Total 34 100%

8.2 Assessment of correspondence

An additional employment of the pairwise comparison questionnaire is to test the correspond-
ence between the by experts perceived influential aspects and the formulated categories in the
assessment tool. By determining the counts of chosen values and their reciprocals in the data,
any categories that are deemed to have no influence on the overall quality of an inner city
could be derived. When many categories are valued as extreme importance over one particu-
lar aspect, this one aspect is believed to merely influence the overall quality of a smart inner
city. Figure 8.1 however, shows a very limited amount of chosen values in extreme and very
strong importance. The 34 respondents of the questionnaire provided answers to 1497 pair-
wise comparisons in total. In a mere 16 of these comparisons one category is valued as having
extreme importance over another category. A larger number of comparisons (121 counts) is
valued as very strong importance. Yet the majority of categories is compared as equal, or
with moderate to strong importance over another category; respectively 352, 514 and 494
times. These numbers confirm the perceived influence of the indicators on the overall quality
of a city centre, providing support for the appropriateness of the categories as formulated in
the assessment tool.
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Figure 8.1: The counts of each chosen value -and their reciprocals within the online AHP questionnaire.
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8.3 Pairwise comparisons

The pairwise comparison matrices as derived from the online questionnaire result in priority
vectors for each assessed category. This section gives the aggregated priorities for the consult-
ants and the jurors, as well as a total ranking as combination of the two groups. Within this
combination, the jurors are weighted twice as important as the consultants1, given that the
selection process for the election has to be in line with their professional beliefs and opinions.
A total overview of the accepted pairwise comparison matrices as base for these priorities can
be found in Appendix G.

Table 8.3: Priority vectors and rankings pairwise comparison matrices

Jurors Consultants Combination Ranking

Main Categories
Economy
Resilience
Inclusion
Identity
Vibrancy
Governance



0.218
0.190
0.123
0.156
0.167
0.146





0.166
0.200
0.098
0.158
0.208
0.170





0.200
0.194
0.115
0.157
0.181
0.154



∣∣∣∣∣∣∣∣∣∣∣∣

1
2
6
4
3
5

∣∣∣∣∣∣∣∣∣∣∣∣
Economy
Real estate value
Potential spending
Employment
Investments
Business climate


0.049
0.294
0.188
0.198
0.272




0.122
0.247
0.147
0.224
0.260




0.067
0.280
0.175
0.208
0.270


∣∣∣∣∣∣∣∣∣∣

5
1
4
3
2

∣∣∣∣∣∣∣∣∣∣
Resilience
Ecological sustainability
Economic sustainability
Socio-cultural sustainability

0.275
0.382
0.343

 0.172
0.542
0.286

 0.238
0.435
0.327

 ∣∣∣∣∣∣
3
1
2

∣∣∣∣∣∣
Inclusion
Demographic diversity
Socio-economic diversity
Accessibility
Supporting facilities
Safety


0.083
0.126
0.279
0.154
0.358




0.123
0.225
0.206
0.182
0.263




0.096
0.155
0.256
0.165
0.328


∣∣∣∣∣∣∣∣∣∣

5
4
2
3
1

∣∣∣∣∣∣∣∣∣∣
Continued on next page

1Professionals are weighted as a group, each individual respondent has an equal value in the aggregation;
combination of the groups is done by aggregation of the aggregated priorities by application of a weighted
geometric mean.
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Table 8.3 – continued from previous page
Jurors Consultants Combination Ranking

Identity
Pull-factors
Events
Distinctiveness
Marketing


0.344
0.210
0.317
0.129




0.378
0.195
0.253
0.174




0.356
0.206
0.295
0.143


∣∣∣∣∣∣∣∣

1
3
2
4

∣∣∣∣∣∣∣∣
Vibrancy
Mixed use
Diversity of residents
Visitor attraction
Target groups


0.293
0.121
0.381
0.205




0.325
0.130
0.364
0.181




0.303
0.124
0.376
0.197


∣∣∣∣∣∣∣∣

2
4
1
3

∣∣∣∣∣∣∣∣
Governance
Level of organisation
Financial responsibility
Policies
Communication


0.317
0.287
0.170
0.225




0.299
0.378
0.205
0.117




0.315
0.319
0.183
0.183


∣∣∣∣∣∣∣∣

2
1
3
3

∣∣∣∣∣∣∣∣

Table 8.3 shows a relatively small difference between the different themes in the main categor-
ies, ranging from 0.115 to 0.200. In line with the integrality and inter-connectivity between
these categories it is decided to treat them equally; i.e. overrule the results from the pairwise
comparisons and weigh each main category as 0.167 out of one. Anticipating on the pilot
study Table 8.4 illustrates the influence this has on the z-scores of the investigated inner cit-
ies. The maximum relative difference between z-scores can be found in inclusion, where the
distance between the original weights and the equal weighing is largest with 8.5 percentage
point. However, this adjustment in weights does not influence the final ranking of the city
centres in the pilot sample. Therefore, the adjustment in weights of the main level of the
framework is considered acceptable.

The underlying indicators show a larger range of differences between the prioritised
weights. In line with some of the findings in the literature review, the somewhat more estab-
lished aspects are perceived to be more important. For example, a healthy business climate
with a sufficient mix and little vacancies, human activity through visitor numbers, accessib-
ility and safety, pull-factors and anchor stores as attraction and great collaborative strength
are all prioritised and in line with either policy documents or existing literature. Therefore,
the sub-categories will be weighed according to the results of the pairwise comparisons as
provided by the aggregation of the priorities defined by the locally independent experts, i.e.
the consultants and jurors. Figure 8.2 shows these weighted categories in the hierarchy of the
decision problem.
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Table 8.4: Difference in z-score by calculated weights versus equal

Economy Resilience Inclusion Identity Vibrancy Total

Calculated weights
Breda -0.006 -0.003 -0.003 -0.001 2E-05 -0.003
Eindhoven 0.014 0.010 0.003 -0.008 0.006 0.005
‘s-Hertogenbosch 0.005 -0.004 -0.002 0.006 0.005 0.002
Tilburg -0.013 -0.004 0.002 0.004 -0.010 -0.004

Equal
Breda -0.005 -0.003 -0.005 -0.001 2E-05 -0.003
Eindhoven 0.011 0.009 0.005 -0.009 0.005 0.004
‘s-Hertogenbosch 0.004 -0.003 -0.002 0.006 0.004 0.002
Tilburg -0.011 -0.003 0.002 0.004 -0.010 -0.004

Overall quality of the inner city area

Economy Governance Identity Inclusion Resilience Vibrancy

Real estate
value

Spending
potential

Employment

Investments

Business
environment

Level of
organisation

Financial
responsibility

Policies

Commu-
nication

Pull-factors

Events

Distinctive-
ness

Marketing

Demographic
diversity

Socio-
economic
diversity

Accessibility

Supporting
facilities

Safety

Ecological
sustainability

Economic
sustainability

Socio-cultural
sustainability

Mixed use 

Resident
diversity 

Visitor
attraction 

Target
groups 

0.067

0.280

0.175

0.208

0.270

0.315 0.356 0.96 0.238 0.303

0.319 0.206 0.155 0.435 0.124

0.183 0.295 0.256 0.327 0.376

0.183 0.143 0.165 0.197

0.328

Inner city 1 Inner city 2 ... Inner city N

Focus:

Equal: 

Weighted: 

Alternatives: 

0.167 0.167 0.167 0.167 0.167 0.167

Figure 8.2: Numerical weights projected on the hierarchical decision structure
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8.3.1 Sensitivity of the Weights

In order to test the robustness of the alternatives’ ranking with regard to the given weights,
the urban data from the pilot study is employed to conduct the sensitivity analysis. Since this
pilot sample consists of four cities, the range within which the ranking of these alternatives
is unaffected might differ when assessing larger numbers of city centres. Table 8.5 to 8.11
show the weights when influenced by α2, with α between zero and two. When imposing the
stretched weights on the urban data on both levels of the decision hierarchy, the alternatives
of the pilot sample maintain their original ranking within the range of α between zero and two.
This proves a sufficient stability of the results and supports the robustness of the weighted
framework.

8.4 Conclusion

From the expert opinions on the importance of the various categories in comparison with each
other, their place in the assessment tool gets established. The in Chapter 7 formulated themes
are believed to influence the perceived quality of the inner city; not only by the interviewees
as included in the first part of this thesis, but by a larger group of inner city experts as well.

The limited differences between the weighted main categories support the integrated ap-
proach of the tool. Therefore, the indicators on this layer of the hierarchy are not weighed. As
expected, the sub-categories show a wider range in the priorities. The urban data that will be
collected in the pilot (and the selection process of the election) will be weighed accordingly,
providing a well-founded decision between the various alternatives.

2See Section 6.2.4 for elaboration on the sensitivity analysis as described by Hurley (2001).
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Table 8.5: Weights for the variable values of α, main categories

α Economy Resilience Inclusion Identity Vibrancy Governance

0 0.167 0.167 0.167 0.167 0.167 0.167
0.4 0.169 0.177 0.147 0.168 0.179 0.159
0.8 0.171 0.187 0.130 0.168 0.192 0.151
1.2 0.172 0.197 0.114 0.168 0.205 0.143
1.6 0.173 0.207 0.100 0.167 0.219 0.135
2 0.172 0.217 0.087 0.166 0.232 0.126

Table 8.6: Weights for the variable values of α, economy

α R.E. value Potential
spending

Employment Investments Bus. climate

0 0.200 0.200 0.200 0.200 0.200
0.4 0.132 0.235 0.195 0.208 0.231
0.8 0.084 0.266 0.182 0.210 0.258
1.2 0.053 0.293 0.167 0.206 0.281
1.6 0.032 0.319 0.150 0.198 0.301
2 0.019 0.341 0.134 0.188 0.318

Table 8.7: Weights for the variable values of α, inclusion

α Demogr.
divers.

S-E divers. Access. Suport.
amenities

Safety

0 0.200 0.200 0.200 0.200 0.200
0.4 0.155 0.185 0.216 0.198 0.246
0.8 0.117 0.166 0.229 0.192 0.295
1.2 0.087 0.147 0.237 0.182 0.347
1.6 0.063 0.027 0.240 0.169 0.400
2 0.045 0.108 0.240 0.155 0.453

Table 8.8: Weights for the variable values of α, governance

α Level of Org. Financ. resp. Policies Communication

0 0.250 0.250 0.250 0.250
0.4 0.280 0.274 0.219 0.228
0.8 0.309 0.297 0.189 0.205
1.2 0.338 0.318 0.161 0.183
1.6 0.365 0.337 0.137 0.161
2 0.392 0.353 0.115 0.140
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Table 8.9: Weights for the variable values of α, vibrancy

α Mixed use Divers. of Res. Visitor attr. Target groups

0 0.250 0.250 0.250 0.250
0.4 0.273 0.192 0.300 0.234
0.8 0.291 0.144 0.351 0.213
1.2 0.303 0.107 0.401 0.190
1.6 0.309 0.077 0.448 0.166
2 0.310 0.054 0.494 0.143

Table 8.10: Weights for the variable values of α, identity

α Pull-factors Events Distinctiveness Marketing

0 0.250 0.250 0.250 0.250
0.4 0.292 0.235 0.270 0.204
0.8 0.335 0.216 0.286 0.164
1.2 0.378 0.196 0.298 0.129
1.6 0.420 0.175 0.306 0.100
2 0.460 0.154 0.310 0.076

Table 8.11: Weights for the variable values of α, resilience

α Ecol. sust. Econ. sust. S-C sust.

0 0.333 0.333 0.333
0.4 0.290 0.378 0.332
0.8 0.249 0.425 0.326
1.2 0.211 0.472 0.317
1.6 0.177 0.518 0.305
2 0.146 0.563 0.291
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Chapter 9

Pilot Data

In order to test the framework to assess inner cities on their smart qualities, as developed in
Part II of this thesis, a pilot study will be conducted. The execution of this study will provide
insight into the availability of data, the process of analysis and practical functioning of the
assessment framework. Additionally the results give an overview of the current challenges
and qualities of the investigated inner cities. This chapter will start with a description of
the data collection, regarding the cities in the sample and the data sources and consecutively
provide the methodology for the data analysis.

9.1 Data Collection

One of the main reasons for the pilot study is to investigate the accessibility of data. Where
the framework is developed from a realistically, ideal perspective, in practice it is expected
there will be difficulties in obtaining all the necessary data to completely fill the assessment
tool. In order to conduct exploratory research on the quality of- and the benchmarking
between the cities in the pilot, data needs to be collected on each criteria as established in
the development of the framework. The following sections will describe the four cities in the
sample and the sources from which data will be derived.

9.1.1 Sample

The pilot study will focus on four cities, as depicted in Figure 9.1. Eindhoven, Breda, Tilburg
and ‘s-Hertogenbosch are the four largest cities of Noord-Brabant, a province in the South
of the Netherlands. Their similarities in region, size and public functions make the cities
comparable on the perceived quality of the city centres of these cities. For each of the
cities a geographical definition of the inner city will be established in consultation with the
municipalities, based on neighbourhoods as defined by Statistics Netherlands (CBS) (2018d),
in order to aggregate various data-sets within these delimitations.

Breda

Breda is a city in the west of Noord-Brabant and the third largest city in the sample, in
October 2018 the city has ca. 183 500 inhabitants (CBS, 2018c). The inner city area is
projected on the CBS neighbourhoods Valkenberg, Chassé, Fellenoord, Schorsmolen and City,
as shown in Figure 9.2. In 2018 the city centre accommodates ca. 12 500 inhabitants on a
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Figure 9.1: Explored cities: (left to right) Breda, Tilburg, ‘s-Hertogenbosch, Eindhoven

182 hectare area, and provides residents and visitors with 960 public functions with a total
floor surface of ca. 126 000m2 (CBS, 2018c; Locatus, 2018).

Figure 9.2: The inner city area of Breda (neighbourhoods: CBS (2018d))

Tilburg

With ca. 215 500 inhabitants in October 2018, the second largest city in the sample is Tilburg
(CBS, 2018c). The inner city area is projected on the CBS neighbourhoods Binnenstad-Oost
and Binnenstad-West, as shown in Figure 9.3. Tilburg has a relatively small inner city, in
2018 the city centre accommodates ca. 5 000 inhabitants on a 135 hectare area (CBS, 2018c).
The 640 public functions in Tilburg have a total floor surface of ca. 109 000m2 (Locatus,
2018).
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Figure 9.3: The inner city area of Tilburg (neighbourhoods: CBS (2018d))

‘s-Hertogenbosch

The smallest municipality in the selection and the capital of the province, ‘s-Hertogenbosch or
Den Bosch, has ca. 153 500 inhabitants in October 2018 (CBS, 2018c). The inner city area is
projected on the CBS neighbourhoods Binnenstad-Centrum, Binnenstad-Oost, Binnenstad-
Noord, De Hofstad and Het Zand, as shown in Figure 9.4. In 2018 the city centre accom-
modates ca. 12 500 inhabitants on a 183 hectare area and residents and visitors can find 983
public functions with a total floor surface of ca. 124 500m2 (CBS, 2018c; Locatus, 2018).

Figure 9.4: The inner city area of ‘s-Hertogenbosch (neighbourhoods: CBS (2018d))

Eindhoven

The largest municipality in the selection, Eindhoven, has ca. 230 000 inhabitants in October
2018 (CBS, 2018c). With this, Eindhoven is the fifth largest city of the Netherlands. The
inner city area is projected on the CBS neighbourhoods Binnenstad, Witte Dame, and Bergen,
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as shown in Figure 9.5. In 2018 this city centre accommodates ca 8 000 inhabitants on a 120
hectare area and provides residents and visitors with 831 public functions with a total floor
surface of ca. 164 500m2 (CBS, 2018c; Locatus, 2018). This is the largest surface of public
functions in the sample, projected on the smallest inner city area.

Figure 9.5: The inner city area of Eindhoven (neighbourhoods: CBS (2018d))

9.1.2 Data sources

Various data sources will be used to acquire information on the inner cities; ranging from raw-
to processed data, public- to proprietary data, data with varying geographical boundaries and
collected in various time-spans. For each criterion the latest available data-set will be collec-
ted. All data that cannot be found in existing data sources will be collected by conducting
an online survey among Dutch municipalities. This can entail qualitative data that has not
been encrypted yet or local data that is not open to the public by default.

Table 9.1: Possible data sources for the quality of inner city areas

Source Subject of
Data

Availability Geographic
Limitations

Time range

Kadaster Topographic
maps

Public - Updated annu-
ally

CBS Geographic
boundaries,
demograph-
ics, housing,
amenities

Public Varies Varies per sub-
ject

RDW Parking Public - Varies

Continued on next page
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Table 9.1 – continued from previous page
Source Subject of

Data
Availability Geographic

Limitations
Time range

Leefbaarometer Housing,
amenities,
safety

Public (CBS) neigh-
bourhood
level

Updated bien-
nially

BAG Functions Public Property level

Locatus Retail-
establishments

Proprietary Property level Updated annu-
ally

LISA Employment Proprietary Property level Updated bian-
nually

Mezuro Visitors Proprietary ZIP code area Real-time

Movares Multimodal
accessibility

Proprietary - Real-time

Survey Investments,
governance,
smart innova-
tions

- Varies Conducted an-
nually

9.2 Data Analysis

For the collected urban data to be of value in the assessment of the overall quality of Dutch
cities two steps of analysis need to be conducted. The following sections describe this as it
will be executed on the data of the four pilot cities.

9.2.1 Standardisation of Data

In order to compare the four cities in Brabant, normalisation of the different indicators is
necessary. One method of normalisation is by z-score, as described by Equation 13.

N(xi) =
xi − X̄
std(X)

, (13)

where

std(X) =

√√√√ 1

n− 1

n∑
i=1

(xi − X̄)2 (14)

and

X̄ =
1

n

n∑
i=1

xi, (15)

Smart Criteria for Smart Inner Cities 81



CHAPTER 9. PILOT DATA

with N(xi) as normalised value of the cell in column x and row i, std(X) as standard deviation
of all values in column X and X̄ as the mean of this column.

9.2.2 Aggregation of Data

In order to determine the scores of the city centres on the (sub-)category level and a final
ranking of urban quality for the four cities, aggregation of the values on criterion level is
imperative. Since the data is often at neighbourhood level as specified by CBS, the first step in
data-aggregation is to combine the input to the level of the inner city area. Depending on the
type of data this is done either additive or by taking the mean; where for example the number
of supermarkets will be summed up, yet the percentage of income-receivers will be averaged
over the various neighbourhoods. Once the city centres are complete the standardisation of
the data, as described in the previous section can be executed.

As an additional layer to the weights resulting from the conducted AHP-method, the
quality and scale of the underlying data will be considered for each criterion. Indicators
made up of high-quality specified data sources will therefore weigh somewhat more than a
more general indicator. Similarly, when the scale of the collected data aligns with the inner
city area this increases the relevance for the framework over larger-scaled information. The
weighing on this level will be done so that the combined criteria are one for each sub-category.
The applied weights can be found in Appendix F. Aggregation of the data will be done by
taking the mean of the values in available data for each city. This allows to include cities
with an occasional missing criterion. Sufficient coverage of the indicators is however crucial
to make a fair judgement.

On the higher levels of the assessment tool, the results will be aggregated according to
the weights as shown in Figure 8.2. Note that multiple levels exist in the hierarchy, weights
are allocated in a bottom-up order. As on the criteria level, each iteration of aggregation will
be done additive, divided through the number of values included for each city.

9.3 Conclusion

The main goal of this pilot study is to test the workability of the assessment framework
for smart inner cities, as developed in the previous part of this study. By completing the
assessment tool for a limited number of cities a first attempt on employing the tool for the
ranking of their inner cities becomes approachable. After the assessment of the process, the
decision can be made on which changes are deemed necessary for the continuation of the
employment. The actual results of the pilot study give additional insight, by providing an
observation of existing ranges in the various values. Naturally, the pilot study also provides
a ranking of the four inner cities on overall quality at the given moment in time.
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Results

One of the main objectives of the conducted pilot study is to test the workability of the
assessment tool for smart city centres, based on the accessibility of data and the process
of analysis. For this thesis the pilot test is executed as application of the framework as
part of the selection process for the election Best Inner City, organised by the Platform
Binnenstadsmanagement. This chapter is in part an overview of the results from the pilot
study, an analysis of data on the four largest cities in the province of Noord-Brabant, as
well as a conclusion on the practical functioning of the framework and the extent to which
it is employable in order to rank current- and advise on future strategic decisions in various
municipalities.

10.1 Analysis in Pilot

After an extensive data collection on the four pilot-cities a benchmark on the functioning of the
inner cities can be executed. Due to the limited input on the additional data-survey only five
of the six main themes are investigated. Although the numerical weights shift, the weighted
relations between the remaining categories stay the same. Thus, the following analysis on
Breda, Eindhoven, ‘s-Hertogenbosch and Tilburg is fully based on data from existing data
sources and excludes any additional input from the survey. Assessment of the data provides
the following ranking:

1. Eindhoven, with an aggregated z-score of 0.0043

2. ‘s-Hertogenbosch, with an aggregated z-score of 0.0018

3. Breda, with an aggregated z-score of -0.0026

4. Tilburg, with an aggregated z-score of -0.0035

The ranking is based on the weighted scores for economy, resilience, inclusion, vibrancy and
identity; given that governance is fully constructed from survey-data it is excluded from the
study. Additionally, within the categories of economy and identity, the subcategories on
investments, events and marketing are missing from the analysis. Tables 10.1 to 10.6 provide
the complete overview of the weighted z-scores in the pilot sample. The following sections
will review some notable aspects in the results for the four cities.
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10.1.1 Eindhoven

The city centre of Eindhoven scores highest on the overall quality of the inner city as com-
pared to the other cities in the sample. The radar chart in Figure 10.1 shows the respective
summations for each main category. The high score on economy can be explained through the
relatively high importance assigned to potential spending, and the high numbers of visitors
in the city centre. Whereas, the low score on identity is mainly due to the absence of many
monumental buildings in Eindhoven. For identity two sub-categories are however excluded in
this pilot study. Inclusion of this additional data is expected to influence the results.

10.1.2 ‘s-Hertogenbosch

The inner city of ‘s-Hertogenbosch ranks second in the sample on the overall quality of the
inner city. The radar chart in Figure 10.2 shows the respective results for each main category.
‘s-Hertogenbosch scores the highest on identity. In contrast to Eindhoven, this inner city has
a large amount of historic, monumental buildings. As mentioned before, with the exclusion
of data about events and marketing, this quality plays a large role in the assessed identity of
the city centres. The data shows a relatively low rating on inclusion. Although the inner city
is a safe area, it shows little diversity in the demographic and socio-economic availability of
housing in the city centre, where supporting facilities have limited presence.

10.1.3 Breda

The city centre of Breda rates third on the overall quality of the inner city as compared to the
other cities in the sample. The radar chart in Figure 10.4 shows the respective numbers for
each main category. A challenging category for the inner city of Breda is inclusion. Subjects
as accessibility, supporting facilities and especially safety show room for improvement [in
comparison to the other cities in the sample]. In comparison to Tilburg and ‘s-Hertogenbosch,
Breda scores low on identity. This is mainly explained by the limited presence of (cultural)
pull-factors.

10.1.4 Tilburg

Tilburg’s downtown scores lowest on the overall quality of the inner city as compared to the
other cities in the sample. The radar chart in Figure 10.3 shows the respective scores for
each main category. The low score on the economic qualities can largely be explained by
two aspects; a low real-estate value and less incidental visitors. This first aspect however, is
in part lifted in the overall score because of the effects on inclusion. The somewhat lower
real-estate value in the inner city provides for an area accessible and affordable for a wide
range of target groups. Since Tilburg has the lowest numbers of incidental visitors the overall
score for vibrancy is low for this inner city- due to the heavy weighing of the visitor attraction
in this category.
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Figure 10.1: Benchmark Eindhoven on main categories
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Figure 10.2: Benchmark ‘s-Hertogenbosch on main categories

Smart Criteria for Smart Inner Cities 85



CHAPTER 10. RESULTS

-0.03
-0.025
-0.02
-0.015
-0.01
-0.005

0
0.005
0.01
0.015
Economy

Resilience

Inclusion

Vibrancy

Governance

Identity
Tilburg

Eindhoven

's-Hertogenbosch

Breda

Figure 10.3: Benchmark Tilburg on main categories
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Figure 10.4: Benchmark Breda on main categories
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Table 10.1: Weighted z-scores pilot sample, main categories

Economy Resilience Inclusion Vibrancy Identity
Breda -0.005 -0.003 -0.003 2E-05 -0.001
Eindhoven 0.011 0.009 0.002 0.005 -0.009
’s-Hertogenbosch 0.004 -0.003 -0.001 0.004 0.006
Tilburg -0.011 -0.003 0.002 -0.010 0.004

Table 10.2: Weighted z-scores pilot sample, economy

R.E. value Ptnl spending Employment Bus. climate Invest.
Breda -0.015 -0.074 -0.013 -0.046 -
Eindhoven 0.023 0.320 0.002 0.0002 -
’s-Hertogenbosch 0.014 0.098 0.011 0.009 -
Tilburg -0.022 -0.343 -0.0004 0.037 -

Table 10.3: Weighted z-scores pilot sample, inclusion

Demogr. div. S-E div. Access. Supt. facilities Safety
Breda 3.9E-05 1.1E-02 -3.8E-02 -1.3E-02 -5.5E-02
Eindhoven 1.1E-04 -2.4E-03 9.3E-02 7.2E-03 -2.9E-02
’s-Hertogenbosch -4.0E-03 -6.6E-04 -3.0E-02 -9.3E-03 4.1E-03
Tilburg 3.8E-03 -7.7E-03 -2.5E-02 1.5E-02 8.0E-02

Table 10.4: Weighted z-scores pilot sample, vibrancy

Mixed use Resident div. Visitor attraction Target groups
Breda -0.029 0.010 0.030 -0.011
Eindhoven 0.113 -0.008 0.045 -0.020
’s-Hertogenbosch -0.084 0.028 0.135 0.022
Tilburg -0.001 -0.030 -0.210 0.009

Table 10.5: Weighted z-scores pilot sample, identity

Pull-factors Distinctiveness Marketing Events
Breda -0.010 -0.001 - -
Eindhoven -0.005 -0.101 - -
’s-Hertogenbosch 0.001 0.072 - -
Tilburg 0.014 0.030 - -

Table 10.6: Weighted z-scores pilot sample, resilience

Ecological sust. Economic sust. S-C sust.
Breda 0.010 -0.047 -0.008
Eindhoven 0.007 0.086 0.064
’s-Hertogenbosch -0.012 -0.024 -0.021
Tilburg -0.005 -0.015 -0.035
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10.2 Workability of the Assessment Tool

The workability of the framework depends largely on the data-collection. In this section some
remarks regarding the extensiveness of the assessment tool and the availability of high-quality,
up-to-date data will be formulated.

10.2.1 Process of analysis

With the high number of data points necessary to build the formulated indicators and
categories- 150 single data points combined into ca. 90 indicators- completing the frame-
work (as shown in Appendix F) takes a relatively extensive amount of time and resources.
However, expectations are this process will increase in speed with repeated application of the
tool. When employed as a wide benchmark of cities (as it is in this case), it is desirable that
the data-collection is carried out by one central organisation in order to ensure transparency
and quality of the framework. For the Netherlands, the Platform Binnenstadsmanagement
as knowledge platform has a key position to fulfil this role.

Once the necessary urban data is collected, the framework can be applied as any database
of information. Dependent on the goal, various methods of standardisation and/or com-
bination of the collected data can provide insight into current situations, developments or
comparable areas. As described before, this thesis applied the developed assessment tool as
a mean to benchmark various cities on inner city quality.

10.2.2 Availability of data

Although ideally the assessment tool consists merely of open data, at this point in the shift
towards transparency and smart society this is not yet feasible. With the current open data
sources ca. 40 percent of the framework can be filled. In order to provide added value within
the framework, proprietary data sources are added.1 In collaboration with various data sup-
pliers combinations of data-points or developments between years are provided for public use.
This way the revenue model of suppliers is protected, yet the framework is enhanced with
additional data.

Despite the addition of various proprietary data, not every formulated indicator can be
completed. As an addition to existing data-sets, municipalities are asked to provide inform-
ation through an online survey. Table 10.7 shows an overview of the requested topics; these
topics are often more qualitative in nature. In Appendix H the complete questionnaire is
provided in Dutch. In practice the survey proves to be a complex task for municipalities
and the collaborative stakeholders to complete. The range of subjects is managed through
different departments or parties and at times hard to quantify on inner city levels. This leads
to ambiguous results that cannot be included in the benchmark without additional input.

1This proprietary data can sometimes be the results from a model developed by applying one or more open
data sources.
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Table 10.7: Missing information as requested per (online) survey

Theme Sub-themes Criteria

Economy Employment # of FTEs

Investments Municipal investments (AC/ha)
Private investments (AC/ha)

Resilience Economic sustainability Innovation index

Socio-cultural sustainability Residents organised (yes/no)

Governance Level of organisation Management organised (yes/no)
Centre-manager appointed (yes/no)
# of affiliated parties
# of organised parties

Financial responsibility # of parties w/ financial resp.
# of formalised collaborations

Policies # of policies on subject
# of policies on scale
# of implementation programs

Communication Communication platform (yes/no)
# of active parties on platform

Identity Events # of public events
# of markets
# of large-scaled sports events

Marketing City-marketing (yes/no)
Budget marketing (AC/ha)
# of social media pages

10.3 Conclusion

The results show that the inner city of Eindhoven scores the highest on overall quality when
assessing the included urban data with the, in Part II of this research developed, assessment
tool for smart inner cities. Moreover, these results prove that the formulated categories do
not cancel each other out when aggregated. It is to say there is a sufficient range and variety
in the assessed data-points to draw conclusions on the functioning of the investigated city
centres.

Although the process of completing the assessment tool is quite extensive, the pilot study
proves that the framework as is, is applicable in order to measure the overall quality of inner
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cities on most of the formulated themes. However, it is clear a growth in availability of data-
points is necessary. This entails, but is not limited to, the data as requested per survey. For
the election Best Inner City the input for this can increase over the years, with the online
presence of the assessment tool as a public reminder for municipalities that want to run for the
title. When the framework is assessed as strategic guidance for an individual inner city, the
responsibility regarding the additional data-collection lies with the particular municipality.
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Chapter 11

Conclusions & Discussion

In this final chapter, the conclusions of the research on the development of an assessment tool
regarding the influencing factors of the perceived quality of a smart inner city are presented.
Furthermore, this chapter includes the discussion of limitations of the current study. Finally,
recommendations for future research and practical implications of this work are discussed.

11.1 Conclusions

The aim of this study was to provide a standardisation of indicators, employable to measure
the performance of city centres on the smart city concept, based on principles that contribute
to a high quality and vital environment in order to ensure a liveable and sustainable area for
the future. Furthermore, the goal was to contribute the means to begin a platform both to
supply standardised, accessible insight into urban data, as to provide a forum that stimulates
inter-municipal collaborations. In order to do so, the following main research question is
formulated:

How can city centres be measured on smart functioning using a standardised
framework employable to rank current- and advise on future strategic decisions in
different municipalities?

In pursuing the answer to this question and identifying the influencing aspects on the per-
ceived quality of (inner) city functioning, first an extensive literature research was conducted.
This literature review depicts an urban environment that is undergoing many changes. Rapid
global urbanisation has challenging consequences for city councils to manage. In order to
attain an urban area that accommodates a high quality of life, aspects as governance, health
and well-being, economy, education and sustainability are taken into account by municipalit-
ies and independent standards alike. This synergy between people, profit and planet makes
the base for a high-quality city. As a unique area in many cities, the inner city has its own
specific elements to regard. Despite the wide range of differences between various Dutch city
centres, many common goals can be noted. Municipal policies show identity, attractiveness of
the public space and its amenities, accessibility, diversity and visitor experiences, liveability,
sustainability, stakeholder collaborations and the urban economy as frequent ambitions.

A smart sustainable city is an innovative city that uses information and communication
technologies (ICT’s), clever urban design and citizen participation to improve the quality of
life, efficiency of urban operation an services, and competitiveness, while ensuring that it
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meets the needs of present and future generations with respect to economic, social and envir-
onmental aspects. This concept is an often stated initiative to help municipalities ensure and
improve the quality of life in (inner) cities. A combination of various disruptive technologies
creates endless possibilities for a sustainable, inclusive and responsive city and its centre. In
addition to many innovative projects in the built environment, an important aspect of the
smart inner city is the use of (big) data. By employing urban data on city functioning, stra-
tegic decisions can be guided.

Building on many existing frameworks, this thesis attempted to develop an assessment
tool that places focus on the overall quality of smart inner cities. In order to indicate the
level of integrality inner city areas comprise, six main themes are formulated to mirror the
overall goals city centres share. By taking into account the inter-connectivity of the many
diverse urban aspects, the needs and desires of the various stakeholders are (indirectly) in-
cluded in the tool. Economy, governance, identity, inclusion, resilience and vibrancy form
the backbone of the framework. In order to establish local added value to the standards, all
sub-categories and their underlying criteria are formulated during semi-structured interviews
with local experts and tested with a wider audience throughout various group-sessions. This
iterative process has led to the formulation of 25 sub-categories, made up of circa 90 indi-
vidual indicators.

Each (sub-)category in the framework is weighed using pairwise comparisons as part of the
analytic hierarchy process. With this, the relative importance of the subjects is investigated.
Results show a very limited variation in priorities between the six main themes, endorsing the
integral character of the tool. Underlying subcategories show a larger range of expert priorit-
ies, wherein established elements as mixed use, visitors attraction, pull-factors, accessibility, a
healthy business climate and organisational strength are recognised to be of large importance
by the professionals. A sensitivity analysis shows the employment of the calculated weights
leads to a robust ranking of alternatives in the decision problem.

Lastly, the complete framework was tested in a pilot study. The process of data-collection
proved to be a relatively extensive and time-consuming activity. However, this included
the search for ideal data sources and negotiations to form a collaboration with additional
data suppliers. It is therefore expected that future repeats will be less complex and tedious.
Additionally, some challenges regarding data availability occurred during the collection of ap-
plicable urban data. While this study attempted to overcome the obstacle of missing data by
employing a questionnaire to gather municipal input, this demonstrated to be fairly complex
to complete. For the pilot analysis is therefore limited to the data collected from existing
data sources. Results show it is indeed feasible to employ the assessment tool in order to rank
the quality of different inner cities.

Throughout this thesis a framework to assess inner city quality is developed, weighed and
tested. As to be employable for many different cities, the tool is based on an accessible,
scalable, standardised and replicable structure. The smart city concept is present in two-fold
within the assessment tool; first through the use of urban data in itself, secondly by taking
into account various innovative measures, collaborations, efficiency of the urban design and
the position of citizens within the area. Application ranges from one-time ranking to longitud-
inal, strategic guidance of developments. With this, the research aims to guide municipalities
and other urban stakeholders with a safe and considered implementation of the smart city
concept into their city centres. Although the tool is applicable as is, future developments can
increase the added value. The results of this study are therefore seen as a first step of an
iterative development process.

94 Smart Criteria for Smart Inner Cities



CHAPTER 11. CONCLUSIONS & DISCUSSION

11.2 Limitations

This section elaborates upon the limitations and remarks that surfaced during and after the
completion of this research. Firstly, considering the extensive character of the framework,
is was not feasible to investigate the actual influence each individual criterion has on the
perceived overall quality of an inner city. Therefore, when relations between various aspects
and the city centre were not specifically treated in existing literature, some assumptions have
been made while selecting the various indicators. Closely connected, the framework and its
indicators do not explicitly take the various stakeholders’ values into account. That is, al-
though the professional input about the nominated criteria is based on knowledge about the
wishes and demands of the various stakeholders, each individual target group [municipalities,
recreational visitors, residents, employees, real estate owners, entrepreneurs and institutional
investors] is not specifically asked to provide input on their opinions. This can possibly shift
the results towards a more economic view, given that the urban professionals often see an
economic purpose to the various inner city developments. By defining the expert’s affinity
with the various included subjects beforehand, an effort to filter opinions on subjects which
the respondents are less acquainted with has been made.

Another limitation can be found in the sample size of the AHP survey. Although a suf-
ficient amount of respondents to represent the population completed the survey, numbers
vary between the various sub-categories. The filter applied to ensure knowledge on the taken
pairwise comparisons, led to a decrease of respondents on some subjects. Even though each
subject still had a sufficient sample to include the data in the resulting priorities, the ro-
bustness would increase when additional respondents could be included. This only affects
the process of the Best Inner City election, since employment by individual municipalities
requires local input on their strategic priorities. Therefore, it is possible to acquire additional
expert input further along the process of the election.

Since the framework is developed from an ideal, theoretical perspective, in practice it
turned out not all data could be collected from existing, open data sources. The collabora-
tions with data suppliers create the possibility to increase the included data-points. However,
desirably the framework consists merely of open, accessible data. Furthermore, there are
many interesting, applicable data-sets that are not included in the framework due to stran-
ded negotiations with the supplier or owner of said data. In an iterative process, the “missing”
values can possibly be collected over time. Additionally, a more standardised availability of
big data could provide the framework with a more continuous and stable data source. For now
however, an attempt to collect extra data through an (online) questionnaire to the affiliated
municipalities is applied.

Lastly, despite a great amount of effort put into creating a questionnaire that would be
unambiguous and reasonably straightforward, in practice some improvements can be identi-
fied. Since multiple departments or parties need to give their input in order to complete the
survey, it might be more effective to divide the document into subjects for each respective
party. This increases the possibilities for direct feedback and in part decreases the complexity
for municipalities. Additionally some requested data proved difficult to quantify on inner city
level. Information regarding investments for example, is not geographically- but categorically-
labelled by municipalities. This leads to disparities in the data, which detracts from the
comparibility of the various inner cities in the sample. The same goes for multi-interpretable
definitions in the survey. Questions regarding investments, events, and marketing are affected
by their ambiguous definitions; providing a glossary could help increase the clarity.
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11.3 Recommendations for Future Research

In addition to the limitations as discussed in the previous section- which should be taken into
account in subsequent work- this study motivates various subjects for future research. Be-
cause the inner city has such a wide range of (inter-connected) facets, within an ever changing
society, many interesting perspectives can be explored.

In the existing literature, there is relatively little attention for the smart city concept in
combination with city centres. With the wide range of mixed functions, the inner city is
an evident place to experiment with innovations and smart projects. Additional research on
the effects of various smart solutions in this specified area would be of great value. Quasi-
experiments regarding the implementation of smart applications are a suitable method to
do so, although it requires an initial investment in the project, it provides real-life results
about actual measurable influences. Another subject for possible prospective studies is the
stakeholders’ awareness of and opinions about smart applications. It is commonly known new
technologies sometimes impose pressure on the privacy of affected individuals and although
most applications take this into strict consideration, it is interesting to investigate the con-
sciousness and/or sentiment of the public about this issue and the effects this has on their
decisions regarding inner cities.

As mentioned before, this thesis does not include explicit stakeholder-research. Future
studies could replicate the methodology of this work while taking different stakeholders into
account. By presenting the framework to a range of target groups, the content can be ad-
justed to fit- or at least regard- all their views. As it is expected for example, recreational
visitors have a different view on the importance of various inner city aspects than residents
or institutional investors might have. When the variety of key stakeholders is included into
the framework, strategic decisions can be weighed more specifically according to not only
categorical priorities, but target groups as well. In addition to stakeholder-research, another
interesting investigation is the effect of geographical location. Since Dutch inner cities are
quite unique, additional research could be devoted to the influences on perceived city centre
quality in other countries. It would be very informative to understand the affecting aspects
across Europe, which often knows similar urban planning, yet varies greatly in governance
and culture. In America, the International Downtown Association conducts similar studies
(of which this thesis benefited gratefully).

Furthermore, the current application of big data in the Netherlands often consists of
the employment of locally generated data. As to increase the applicability across cities or
regions, further research on the scalability of these data implementations is necessary. Ad-
ditionally, in order to further anchor citizen participation in future research, tools to collect
direct data-input from end users could be investigated. With the rapid developments in tech-
nology (inner) cities are more and more connected, providing possibilities to enrich existing
data sources with citizen opinions. For future studies it might be appealing to investigate
on how to reach users of the urban environment and get them to provide input through an
application. Using GIS-coded data, the results of the research can be linked to subjective,
qualitative indicator values derived from these accessible user-surveys.

The framework in this study aims to mirror the integral character of the inner city. Due to
this integrality, it is expected some of the formulated indicators influence each other. Know-
ledge about the relations between these various aspects can give additional insight on how
to guide decisions on long-term development. By collecting a complete data-set on a large
sample of cities a belief network could provide graphical structures on the probabilistic rela-
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tionships. This way the influence a change in one (independent) aspect can have on another
(dependent) variable becomes visible, defining the elements through which urban stakeholders
can affect the built environment in order to reach their goals and ambitions.

11.4 Practical Implications

The results of this research have a range of practical implication for various stakeholders.
Firstly, the results of the literature review can clarify the smart city concept for municipal
governments. Although it is an umbrella-concept, the chapters aim to provide an outline of
included elements that are accessible for municipalities, as well as inspirational best-practices
to take into account when customising local smart projects.

Moreover, the assessment tool provides essential practical possibilities for a range of stake-
holders. The framework is employed by the Platform Binnenstadsmanagement as a selection
tool in the process of their election Best Inner City. In their process the development on
overall quality between various years is the essence of the results, giving insight into the most
progressive inner cities in the Netherlands. Additionally municipalities can apply the frame-
work as a tool for strategic guidance on diverse inner city ambitions. By deriving their own
priorities on each subject, the information can be customised to match the current political
environment. When a limited sample of city centres is investigated, it is possible to enhance
the developed framework with a deeper layer of urban data, with which the local reality can
be represented closer. Furthermore, consultants can project urban data on the standard in
order to advise on innovative solutions for an inner city area. Initially a fourth sub-question
was formulated for this thesis; “What is the impact of smart technologies on the overall qual-
ity of a city?” Although the research to answer this question has not been conducted in this
study, it proposes an interesting employment of the assessment tool for municipalities. By
conducting a quasi-experiment, the (long-term) effects of innovative smart projects can be
measured on the inner city aspects. Formulating clear ambitions and goals for the projects
requires a method to measure the results on these ambitions and goals. The framework can
act as structure on which to apply this measurement.

As part of the application by Platform Binnenstadsmanagement, the tool has an online
presence. The public accessibility of the local developments provides municipalities with a
platform to share best practices and form collaborations between cities. Inter-municipal co-
operation stimulates the sharing of knowledge, can decrease research- and implementation
costs and progress the implementation of innovative applications through shared experiences
and risks.

This study is one of the first to develop an integrated quantitative assessment tool for smart
inner cities in the Netherlands. The conducted research highlights the complex and intercon-
nected synergy between inner city aspects and the broad range of possibilities in the smart
city concept. However, by formulating widely supported common ambitions in recognisable
categories, the integrality is captured in a measurable framework of available data-points,
without losing sight of the various interests of the different stakeholders. While acknow-
ledging the need for continuous development of the tool, this study provides an accessible,
replicable and scalable framework employable to assess Dutch inner cities on their current
qualities as well as their growth over a given time.

Smart Criteria for Smart Inner Cities 97





References

Aaldenberg, R., Aazami, A., Agterberg, P., Aiello, M., Bareke, S., Baron, G., . . . Zon-
neveld, H. (2017). NL Smart City Strategie. Den Haag. Retrieved from http://

nlsmartcitystrategy.com/ 32
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Appendix A

Overview of Existing Urban
Frameworks

Table A.1: Overview of existing urban frameworks

Framework KPI Main categories

City Resilience Framework (Arup
International Development, 2014)

Resiliency Leadership & strategy
Health & well-being
Economy & society
Urban system & services

Sustainable Cities Index (Arcadis,
2015)

Sustainability People
Profit
Planet

Sustainable Development Goals
(United Nations, 2015b)

Sustainability No poverty
Zero hunger
Health & well-being
Education
Gender equality
Clean water & sanitation
Affordable & clean energy
Work & economic growth
Industry, innovation & infra.
Reduced inequality
Sustainability
Resp. consumption & prod.
Climate
Life below water
Life on land
Peace & justice
Partnerships

Continued on next page

Smart Criteria for Smart Inner Cities 111



APPENDIX A. OVERVIEW OF EXISTING URBAN FRAMEWORKS

Table A.1 – continued from previous page
Framework KPI Main Categories

Quality of Living Ranking (Mercer,
2018)

Quality of Life Political & social environment
Economic environment
Socio-cultural environment
Medical & health consid.
Schools & education
Public services & transport
Recreation
Consumer goods
Housing
Natural environment

Quality of Life Indicators (Eurostat,
2015)

Quality of Life Material living conditions
Productive or main activity
Health
Education
Leisure & social interactions
Economic & physical safety
Governance & basic rights
Natural & living environment
Overall experience of life

Quality of Life Index (Numbeo,
n.d.)

Quality of Life Cost of living
Property prices
Crime
Health
Pollution
Traffic
Travel

World’s Best Cities (Resonance,
2018)

Tourist quality Place
Product
Programming
People
Prosperity
Promotion

Global Power City Index (The Mori
Memorial Foundation, 2017)

Global Power Economy
Research & development
Cultural interaction
Liveability
Environment
Accessibility

Continued on next page
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APPENDIX A. OVERVIEW OF EXISTING URBAN FRAMEWORKS

Table A.1 – continued from previous page
Framework KPI Main Categories

Global Cities Index (A.T. Kearney,
2018)

Global influence Business activity
Human capital
Information exchange
Cultural experience
Political engagement

Safe Cities Index (The Economist
Intelligence Unit, 2017)

Safety Digital security
Health security
Infrastructure security
Personal security
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Appendix B

Overview of Smart City
Stakeholders

Table B.1: Overview of smart city stakeholders

Stakeholder Interest Influence Concern

Citizens
Inhabitants that are active
participants in the urban so-
ciety; i.e. residential inhabit-
ants

High quality of
life, affordable
and suitable retail
facilities, social-,
economic- and
environmental
development

Drive of
requirements- civic
needs set goals and
boundaries

Quality of
life, privacy

Visitors
Non-residents temporarily
utilising the city’s amenities;
e.g. tourists, employees,
shoppers

Affordable and
suitable retail facil-
ities, high-quality
of entertainment
and information
services

High visitor attrac-
tion drives (local)
economies

Privacy

Real estate owners
Owners of property in the
city; e.g. homeowners,
housing corporations, private
property owners

Economic (long-
term) develop-
ment, high-quality
of the built envir-
onment

Set conditions for
new technologies in
the built environ-
ment

Investments
vs. value

Local businesses
Companies providing
products and services to
local clients; e.g. grocery
stores, libraries, speciality
stores

Decreasing costs,
increasing vis-
ibility, business
opportunities,
economic develop-
ment

Development or
application of in-
novative products
or services, local
knowledge, em-
ployment

Decrease
of offline
traffic

Continued on next page
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Table B.1 – continued from previous page
Stakeholder Interest Influence Concern

Local authorities
Governing bodies responsible
for the management of public
amenities in the city; e.g. mu-
nicipalities

Social-, economic-
and environmental
(long-term) devel-
opment

Promoters of smart
city initiatives in a
municipality, stim-
ulation

Equal op-
portunities,
privacy

Public interest groups
(Public) parties responsible
for the protection of con-
sumers and citizens, e.g.
political parties, NGO’s,
consumers associations

Social- and envir-
onmental (long-
term) development

Empowering of cit-
izens

Equal op-
portunities,
privacy

Urban planners
Professionals responsible for
the development and conser-
vation of the urban environ-
ment, e.g. architects, pro-
ject developers, contractors,
researchers, city planners

Sustainable,
healthy develop-
ment of the urban
infrastructure

Providing know-
ledge on how to
implement smart
city initiatives in
urban structures

-

Public services providers
Organisations providing fun-
damental services to the users
of the city, e.g. hospitals and
suppliers of electricity, water,
gas

Efficient and effect-
ive exploitation of
services

Providing of essen-
tial services

-

Telecommunication providers
Organisation providing the in-
frastructure and means of
communication, e.g. internet
providers, phone companies

Efficient and effect-
ive exploitation of
services

Providing the
means for data
flows and internet
of things

-

Industries
Companies providing
products and services to
a wider range of clients; e.g.
international retail chains,
manufacturing companies

Decreasing costs,
increasing vis-
ibility, business
opportunities,
automation, eco-
nomic development

Development or
application of in-
novative products
or services, stand-
ardisation, employ-
ment, economic
growth

Decrease
of offline
traffic

Continued on next page
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Table B.1 – continued from previous page
Stakeholder Interest Influence Concern

Financial organisations
Organisations that loan, in-
vest, and hold the finances for
individuals and organisations,
e.g. banks, investment insti-
tutes

Economic (long-
term) development

Financial support
for innovative initi-
atives

-

Consultancy firms
Advising professionals,
providing knowledge on how
to integrate the smart city
concept by combining various
disciplines

Sustainable de-
velopment of the
urban environment

Providing know-
ledge on smart
initiatives and &
innovations

-

National governments
Governing bodies responsible
for the management of- and
legislation in the country; e.g.
department of home affairs, -
economics

Social-, economic-,
and environmental
long-term develop-
ment

Providing the
framework of legis-
lation within which
developments can
occur

Equal op-
portunities,
quality of
life, privacy

Academic- &
research institutes
Institutes of education and
knowledge, conducting re-
search on the effects of smart
cities, e.g. universities

Sustainable devel-
opment, pushing
technological
boundaries

Development of
new technologies,
innovations and/or
methodologies

Societal
needs

Organisations
of standardisation
(Inter-)national organisations
that develop, coordinate, and
produce (technical) standards
in order to assess levels of
quality, e.g. ISO, ICE, NEN

- Providing proto-
cols, standards
and other tools
to upscale smart
initiatives

-
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Appendix C

List of Topics for In-Depth
Interviews

Table C.1: List of topics including example questions

Topics Example questions

Smart cities
Innovations
Technologies

Are you familiar with the smart city concept?
To what extent do you believe that innovative technologies are
essential to a smart city?
Do you have any ideas on how to measure the smartness of a
city (centre)?

City centres
Inner cities
Downtowns

What area of the city do you define as the city centre?
Which amenities, or activities do you find indispensable
for a high-quality inner city area?
Can you give an example of possible criteria to measure a
high-quality inner city?

Economic
aspects

How do you think the economic situation of a city centre
influences its quality?
Can you give an example of possible criteria to measure
the economic quality of an inner city?
Can you name any subcategories other than the following
ones?

Real estate Do you believe real estate to be a factor of economic quality of
a city centre? If so, how does it affect this?

Employment Do you believe employment to be a factor of economic quality
of a city centre? If so, how does it affect this?

Business
climate

Do you believe the business climate to be a factor of economic
quality in a city centre? If so, how does it affect this?

Continued on next page
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APPENDIX C. LIST OF TOPICS FOR IN-DEPTH INTERVIEWS

Table C.1 – continued from previous page
Topic Example questions

Sustainability
Resilience

To what extent do you think sustainability is a necessary
point of focus for a high-quality downtown?
Do you believe that sustainability is more than just an
environmental challenge? If so, in what other areas does it have
an influence?
Can you name any subcategories other than the following
ones?

Social
sustainability

Can you outline how a socially sustainable inner city would
function?

Economic
sustainability

Can you outline how an economically sustainable inner city
would function?

Environmental
sustainability

Can you outline how an environmentally sustainable inner city
would function?

Vibrancy
Liveliness

What makes a city centre vibrant in your professional
opinion?
Can you name any subcategories other than the following
ones?

Mixed use Do you believe mixed use influences the vibrancy in a city
centre? If so, how does it affect this?

Experiences Do you believe visitor experiences influence the vibrancy in a
city centre? If so, how do they affect this?

Inclusion How would you describe an inclusive inner city?
Do you think a high-quality city centre needs to be an in-
clusive city centre, i.e. an inner city for everyone?
Can you name any subcategories other than the following
ones?

Accessibility To what extent do you think accessibility is important for the
functioning of an inner city?
Do you believe accessibility to be a factor of inclusive quality of
a city centre? If so, how does it affect this?

Affordability Do you believe affordability to be a factor of inclusive quality of
a city centre? If so, how does it affect this?

Continued on next page
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APPENDIX C. LIST OF TOPICS FOR IN-DEPTH INTERVIEWS

Table C.1 – continued from previous page
Topic Example questions

Identity In your professional opinion, should a high-quality city centre
have a strong sense of identity?
Can you identify different measures by which this identity can
be expressed?

Characteristics Do you believe the characteristics of the existing built environ-
ment should be taken into account when assessing the identity
of a city centre?

Events Do you believe the organisation of events should be taken into
account when assessing the identity of a city centre?

Marketing How would you measure the quality of a marketing plan when
assessing the strength of the identity of a city centre?

Governance
(Added to ini-

tial set after

first interviews)

Would you say the organisational governance of an inner city
needs to be regarded when assessing the (potential) quality of
the inner city? If so, what method would you recommend to
measure this?

Policies How do you believe (municipal) policies affect the quality of a
city centre?

Organisation Would you say the way- and level of organisation within a mu-
nicipality or city centre affects the quality of the city centre?

Existing
measurements
Frameworks

Do you know of any existing frameworks assessing the smart
quality of an inner city?
How would you assess the validity of these existing tools?
Which of the indicators from known measurements do you
believe should be included in the new tool?

Stakeholders Which (smart) inner city stakeholders can you identify- and
what are their roles?
To what extent do the discussed aspects take into account the
variety of stakeholders and their wishes & needs?
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Appendix D

Pairwise Comparison Survey

The following pages show the Dutch survey as inner city professionals received with the request
to provide their priorities in pairwise comparisons. The routing through the questions for the
various target groups is included.
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Waardering van kwaliteitsaspecten van de binnenstad 
Start of Block: Default Question Block 

 
Introductie  
Beste respondent,   
    
Bedankt dat u mee wilt doen aan het invullen van deze vragenlijst. De resultaten van deze enquête zullen 
worden gebruikt ten behoeve van de Verkiezing Beste Binnenstad, die elke drie jaar door het Platform 
Binnenstadsmanagement wordt georganiseerd.    
    
Het gaat over de waardering die u op basis van uw professionele kennis koppelt aan bepaalde 
kwaliteitsaspecten van de binnenstad.  
Mede op basis van uw expertise willen wij de BinnenstadsBarometer actualiseren door passende thema's 
toe te voegen en deze te prioriteren. Als expert op het gebied van de binnenstad kunt u zo invloed 
uitoefenen op het beoordelingsproces van de voorronde van de Verkiezing Beste Binnenstad.  
 
Het duurt ongeveer 20 minuten om de enquête in te vullen. De antwoorden worden anoniem verwerkt.   
    
Wilt u meer weten over de achtergrond of het onderzoek zelf dan kunt u een e-mail sturen naar 
platform@binnenstadsmanagement.org 
    
Alvast hartelijk dank voor het invullen,   
Anne op 't Eijndt  

 

 

Voorafgaand aan de waardering van binnenstadsaspecten volgen hieronder enkele vragen met 
betrekking tot uw professionele expertise. 
 
Wanneer de keuzemogelijkheden niet volledig aansluiten bij uw functie, kies dan de optie met de meeste 
overlap met uw dagelijkse werkzaamheden.  
Bent u jurylid bij de Verkiezing Beste Binnenstad, kies dan de optie Jurylid Verkiezing Beste Binnenstad 
i.p.v. uw dagelijks beroep. 

 

 

Bij welk type organisatie bent u werkzaam? 
o Gemeente  (1)  
o Adviesbureau  (2)  
o Binnenstadsmanagement  (3)  
o Jurylid Verkiezing Beste Binnenstad  (4)  
o Anders, namelijk  (5) ________________________________________________ 
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Display This Question: 

If Organisatie = Gemeente 

Binnen welke gemeentelijke afdeling bent u actief? (Of welke afdeling heeft de meeste overlap met uw 
dagelijkse werkzaamheden?)  

o Economische Zaken  (1)  
o Wonen  (2)  
o Cultuur  (3)  
o Milieu  (4)  

 

 

Display This Question: 

If Organisatie = Gemeente 

Or Organisatie = Binnenstadsmanagement 

 Hoe groot is de gemeente waarvoor u werkzaam bent? 
o < 20.000 inwoners  (1)  
o 20.000 - 50.000 inwoners  (2)  
o 50.000 - 100.000 inwoners  (3)  
o 100.000 - 250.000 inwoners  (4)  
o 250.000 - 500.000 inwoners  (5)  
o > 500.000 inwoners  (6)  

 

 

Display This Question: 

If Organisatie = Adviesbureau 

Wat is uw expertisegebied? 

________________________________________________________________ 

 

 

Display This Question: 

If Organisatie = Jurylid Verkiezing Beste Binnenstad 

Wat is uw expertisegebied binnen de jury? 

________________________________________________________________ 
 

 

Display This Question: 

If Organisatie = Jurylid Verkiezing Beste Binnenstad 

Wat is uw dagelijks beroep? 

________________________________________________________________ 
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Display This Question: 

If Organisatie = Adviesbureau 

Or Organisatie = Anders, namelijk 

  
Rangschik de volgende onderwerpen naar interesse- 1 zijnde het thema waar u de meeste affiniteit mee 
heeft, 6 het minst.   
Het rangschikken doet u door de verschillende onderwerpen in de gewenste volgorde te slepen. 
______ Economie | Alle economische activiteiten in de binnenstad. () 
______ Veerkracht | Een schokbestendige binnenstad die kan reageren op veranderingen. () 
______ Identiteit | Het eigen, herkenbare karakter van de binnenstad. () 
______ Levendigheid | Een bruisende binnenstad waar altijd iets te doen is. () 
______ Governance | Een doeltreffende, gezamenlijke organisatie. () 
______ Inclusiviteit | Een binnenstad voor iedereen. () 

 
 

 
Voorbeeldvraag 
  
De volgende vragen gaan over de verschillende kwaliteitsaspecten van de binnenstad. 
U wordt gevraagd om aan de hand van paarsgewijze vergelijkingen aan te geven welk van de twee 
aspecten naar uw mening belangrijker is voor het functioneren van de binnenstad (op verschillende 
thema's). Hierna zullen verschillende combinaties van aspecten aan bod komen in een 
vergelijkingsmatrix zoals weergegeven in het voorbeeld hieronder.  
  
Per regel wordt u gevraagd twee aspecten van de binnenstad horizontaal met elkaar te vergelijken. Welk 
van de twee vindt u belangrijker en in welke mate? 
In het voorbeeld hieronder vindt een respondent winkels 'sterk belangrijker' dan bomen, mensen 'matig 
belangrijker' dan winkels, en mensen 'zeer sterk belangrijker' dan bomen. 
Onderstaande vraag hoeft u zelf niet in te vullen, deze dient enkel ter voorbeeld! 
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Functioneren van de binnenstad 
Geef per paar van aspecten aan welke volgens u belangrijker is voor het goed functioneren van een 
binnenstad en in welke mate.   
De volgende begrippen komen hierbij aan de orde: 
- Economie: alle economische activiteiten in de binnenstad en de toegevoegde waarde hiervan voor de 
verschillende stakeholders. 
- Veerkracht: de mate waarin een binnenstad schokbestendig kan reageren op diverse veranderingen. 
- Inclusiviteit: een binnenstad voor iedereen en als doorsnede van de maatschappij. 
- Identiteit: het eigen, herkenbare karakter van de binnenstad. 
- Levendigheid: een bruisende binnenstad waar altijd iets te doen. 
- Governance: een doeltreffende, transparante en samenwerkende organisatie. 
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Welk van de onderstaande aspecten vindt u het meest belangrijk voor het functioneren van een goede 
binnenstad?   

o Economie  (1)  
o Veerkracht  (2)  
o Inclusiviteit  (3)  
o Identiteit  (4)  
o Levendigheid  (5)  
o Governance  (6)  

 

 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u 
het meest belangrijk voor het functioneren van een goede binnenstad?  " 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor het functioneren van een goede 
binnenstad? 

o Economie  (1)  
o Veerkracht  (2)  
o Inclusiviteit  (3)  
o Identiteit  (4)  
o Levendigheid  (5)  
o Governance  (6)  

 

End of Block: Default Question Block 

 

Start of Block: Inclusiviteit 

Display This Question: 

If Rangschik [ Inclusiviteit | Een binnenstad voor iedereen. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Wonen 

Or Afdeling = Milieu 

Een binnenstad voor iedereen   
Geef per paar van aspecten aan welke volgens u belangrijker is voor een inclusieve binnenstad en in 
welke mate.    
De volgende begrippen komen hierbij aan de orde:   
- Demografische diversiteit: de demografische diversiteit van de inwoners van de binnenstad.   
- Socio-economische diversiteit: de mogelijkheid voor een verscheidenheid aan doelgroepen om in de 
binnenstad te wonen.   
- Bereikbaarheid: de bereikbaarheid van de binnenstad met verschillende vervoerswijzen.   
- Ondersteunende voorzieningen: de aanwezigheid van voorzieningen voor diverse- en speciale 
doelgroepen binnen de bezoekers en bewoners.   
- Veiligheid: een veilige omgeving voor bewoners en bezoekers.   
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Display This Question: 

If Rangschik [ Inclusiviteit | Een binnenstad voor iedereen. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Wonen 

Or Afdeling = Milieu 

Welk van de onderstaande aspecten vindt u het meest belangrijk voor een inclusieve binnenstad? 
o Demografische diversiteit  (1)  
o Socio-economische diversiteit  (2)  
o Bereikbaarheid  (3)  
o Ondersteunende voorzieningen  (4)  
o Veiligheid  (5)  
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Display This Question: 

If Rangschik [ Inclusiviteit | Een binnenstad voor iedereen. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Wonen 

Or Afdeling = Milieu 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u het 
meest belangrijk voor een inclusieve binnenstad?" 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor een inclusieve binnenstad? 

o Demografische diversiteit  (1)  
o Socio-economische diversiteit  (2)  
o Bereikbaarheid  (3)  
o Ondersteunende voorzieningen  (4)  
o Veiligheid  (5)  

 

End of Block: Inclusiviteit 

 

Start of Block: Identiteit 

Display This Question: 

If Rangschik [ Identiteit | Het eigen, herkenbare karakter van de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Een eigen, herkenbaar karakter   
Geef per paar van aspecten aan welke volgens u belangrijker is voor een binnenstad met een sterke 
identiteit en in welke mate. 
De volgende begrippen komen hierbij aan de orde: 
- Pull-factoren: voorzieningen met (regio-overstijgende) aantrekkingskracht. 
- Evenementen: het aantal en de diversiteit van activiteiten in de binnenstad. 
- Herkenbaarheid openbare ruimte: het onderscheidend vermogen van de bebouwde omgeving en 
openbare ruimte. 
- Marketing: de aanwezigheid en kwaliteit van city-marketing. 
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Display This Question: 

If Rangschik [ Identiteit | Het eigen, herkenbare karakter van de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Welk van de onderstaande aspecten vindt u het meest bijdragen aan de identiteit van een binnenstad? 
o Pull-factoren  (1)  
o Evenementen  (2)  
o Herkenbaarheid openbare ruimte  (3)  
o Marketing  (4)  

 

 

Display This Question: 

If Rangschik [ Identiteit | Het eigen, herkenbare karakter van de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u het meest 
bijdragen aan de identiteit van een binnenstad?" 

 
Welk van de onderstaande aspecten vindt u het minst bijdragen aan de identiteit van een binnenstad? 

o Pull-factoren  (1)  
o Evenementen  (2)  
o Herkenbaarheid openbare ruimte  (3)  
o Marketing  (4)  
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End of Block: Identiteit 
 

Start of Block: Governance 

Display This Question: 

If Rangschik [ Governance | Een doeltreffende, gezamenlijke organisatie. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Organisatie = Gemeente 

Doeltreffende, transparante en samenwerkende organisatie 
Geef per paar van aspecten aan welke volgens u belangrijker is voor de governance van een binnenstad 
en in welke mate.   
De volgende begrippen komen hierbij aan de orde:   
- Organisatieniveau: de betrokkenheid van de verschillende stakeholders in de binnenstad.   
- Financiële verantwoordelijkheid: de bereidheid van stakeholders om financieel bij te dragen aan de 
ontwikkeling van de binnenstad.   
- Beleidsvorming: de aanwezigheid van beleidstukken- en uitvoeringsprogramma's over verschillende 
thema's.   
- Communicatie: de middelen voor- en kwaliteit van de onderlinge communicatie.  
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Display This Question: 

If Rangschik [ Governance | Een doeltreffende, gezamenlijke organisatie. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Organisatie = Gemeente 

Welk van de onderstaande aspecten vindt u het meest belangrijk voor de governance van een 
binnenstad? 

o Organisatieniveau  (1)  
o Financiële verantwoordelijkheid  (2)  
o Beleidsvorming  (3)  
o Communicatie  (4)  
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Display This Question: 

If Rangschik [ Governance | Een doeltreffende, gezamenlijke organisatie. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Organisatie = Gemeente 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u het meest 
belangrijk voor de governance van een binnenstad?" 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor de governance van een 
binnenstad? 

o Organisatieniveau  (1)  
o Financiële verantwoordelijkheid  (2)  
o Beleidsvorming  (3)  
o Communicatie  (4)  

 

End of Block: Governance 
 

Start of Block: Economie 

Display This Question: 

If Rangschik [ Economie | Alle economische activiteiten in de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Economische Zaken 

De economische activiteiten in de binnenstad   
Geef per paar van aspecten aan welke volgens u belangrijker is voor een sterk economische binnenstad 
en in welke mate.    
De volgende begrippen komen hierbij aan de orde:   
- Vastgoedwaarde: de waarde van het onroerend goed in de binnenstad.   
- Bestedingspotentie: de verwachtte bezoekersuitgaven in de binnenstad.   
- Werkgelegenheid: de kans op een baan in de binnenstad- en voor inwoners uit de binnenstad.   
- Investeringskracht: de waarde van de financiële investeringen in de binnenstad.   
- Vestigingsklimaat: de aantrekkingskracht van de binnenstad als vestigingsplaats voor bedrijven.   
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otentie o  o  o  o  o  o  o  o  o  
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Bestedingsp
otentie o  o  o  o  o  o  o  o  o  

Vestigingskl
imaat 

Werkgelege
nheid o  o  o  o  o  o  o  o  o  
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nheid o  o  o  o  o  o  o  o  o  

Vestigingskl
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kracht o  o  o  o  o  o  o  o  o  

Vestigingskl
imaat 

 
 

 

Display This Question: 

If Rangschik [ Economie | Alle economische activiteiten in de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Economische Zaken 

Welk van de onderstaande aspecten vindt u het meest belangrijk voor het economisch functioneren van 
een binnenstad? 
   

o Vastgoedwaarde  (1)  
o Bestedingspotentie  (2)  
o Werkgelegenheid  (3)  
o Investeringskracht  (4)  
o Vestigingsklimaat  (5)  
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Display This Question: 

If Rangschik [ Economie | Alle economische activiteiten in de binnenstad. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Economische Zaken 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u 
het meest belangrijk voor het economisch functioneren van een binnenstad?  " 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor het economisch functioneren van 
een binnenstad? 

o Vastgoedwaarde  (1)  
o Bestedingspotentie  (2)  
o Werkgelegenheid  (3)  
o Investeringskracht  (4)  
o Vestigingsklimaat  (5)  

 

End of Block: Economie 
 

Start of Block: Levendigheid 

Display This Question: 

If Rangschik [ Levendigheid | Een bruisende binnenstad waar altijd iets te doen is. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Or Afdeling = Wonen 

Een bruisende binnenstad waar altijd iets te doen is 
Geef per paar van aspecten aan welke volgens u belangrijker is voor een levendige binnenstad en in 
welke mate.  
    
De volgende begrippen komen hierbij aan de orde:   
- Gemengd gebruik: de verscheidenheid aan functies in de binnenstad.   
- Bewonersdiversiteit: een passende woningvoorraad voor een verscheidenheid aan doelgroepen.   
- Bezoekersattractiviteit: de mate waarin de binnenstad beleving biedt die bezoekers trekt en vasthoudt.   
- Doelgroependiversiteit: de verscheidenheid aan doelgroepen die wordt voorzien door de binnenstad.   
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Extreem 

veel 
belangrijker 

Zeer sterk 
belangrijker 

Sterk 
belangrijker 

Matig 
belangrijker 

Gelijk 
Matig 

belangrijker 
Sterk 

belangrijker 
Zeer sterk 

belangrijker 

Extreem 
veel 

belangrijker 
 

Gemengd 
gebruik o  o  o  o  o  o  o  o  o  

Bewonersdiv
ersiteit 

Gemengd 
gebruik o  o  o  o  o  o  o  o  o  

Bezoekersat
tractiviteit 

Gemengd 
gebruik o  o  o  o  o  o  o  o  o  

Doelgroepen
diversiteit 

Bewonersdiv
ersiteit o  o  o  o  o  o  o  o  o  

Bezoekersat
tractiviteit 

Bewonersdiv
ersiteit o  o  o  o  o  o  o  o  o  

Doelgroepen
diversiteit 

Bezoekersat
tractiviteit o  o  o  o  o  o  o  o  o  

Doelgroepen
diversiteit 

 
 

 

Display This Question: 

If Rangschik [ Levendigheid | Een bruisende binnenstad waar altijd iets te doen is. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Or Afdeling = Wonen 

Welk van de onderstaande aspecten vindt u het meest belangrijk voor een levendige binnenstad? 
o Gemengd gebruik  (1)  
o Bewonersdiversiteit  (2)  
o Bezoekersattractiviteit  (3)  
o Doelgroependiversiteit  (4)  

 

 

Display This Question: 

If Rangschik [ Levendigheid | Een bruisende binnenstad waar altijd iets te doen is. ]  <= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Cultuur 

Or Afdeling = Wonen 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u het 
meest belangrijk voor een levendige binnenstad?" 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor een levendige binnenstad? 

o Gemengd gebruik  (1)  
o Bewonersdiversiteit  (2)  
o Bezoekersattractiviteit  (3)  
o Doelgroependiversiteit  (4)  
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End of Block: Levendigheid 
 

Start of Block: Veerkracht 

Display This Question: 

If Rangschik [ Veerkracht | Een schokbestendige binnenstad die kan reageren op veranderingen. ]  
<= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Milieu 

Or Afdeling = Economische Zaken 

Een schokbestendige binnenstad   
Geef per paar van aspecten aan welke volgens u belangrijker is voor een veerkrachtige binnenstad en in 
welke mate.  
  
De volgende begrippen komen hierbij aan de orde:   
- Klimatologische duurzaamheid: een duurzaam klimaat voor huidige- en toekomstige generaties.   
- Economische duurzaamheid: een gezonde mix van functies die economische groei, nu en in de 
toekomst waarborgt.   
- Socio-culturele duurzaamheid: de kracht van de maatschappij om solidair en toekomstgericht samen te 
werken.   
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belangrijker 

Gelijk 
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Klimatologische 
duurzaamheid o  o  o  o  o  o  o  o  o  
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duurzaamheid 

Economische 
duurzaamheid o  o  o  o  o  o  o  o  o  

Socio-
culturele 

duurzaamheid 

 
 

Display This Question: 

If Rangschik [ Veerkracht | Een schokbestendige binnenstad die kan reageren op veranderingen. ]  
<= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Milieu 

Or Afdeling = Economische Zaken 

Welk van de onderstaande aspecten vindt u het meest belangrijk voor een veerkrachtige binnenstad? 
o Klimatologische duurzaamheid  (1)  
o Economische duurzaamheid  (2)  
o Socio-culturele duurzaamheid  (3)  
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Display This Question: 

If Rangschik [ Veerkracht | Een schokbestendige binnenstad die kan reageren op veranderingen. ]  
<= 4 

Or Organisatie = Jurylid Verkiezing Beste Binnenstad 

Or Organisatie = Binnenstadsmanagement 

Or Afdeling = Milieu 

Or Afdeling = Economische Zaken 

Carry Forward Unselected Choices from "Welk van de onderstaande aspecten vindt u 
het meest belangrijk voor een veerkrachtige binnenstad?  " 

 
Welk van de onderstaande aspecten vindt u het minst belangrijk voor een veerkrachtige binnenstad? 

o Klimatologische duurzaamheid  (1)  
o Economische duurzaamheid  (2)  
o Socio-culturele duurzaamheid  (3)  

 

End of Block: Veerkracht 
 

Start of Block: Afsluiting 

 
Heeft u suggesties om het beoordelingsproces voor de binnenstad te verbeteren? 

________________________________________________________________ 

 
Indien u nog andere vragen of opmerkingen heeft, kunt u deze hieronder kwijt. 

________________________________________________________________ 

 

End of Block: Afsluiting 
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Appendix E

Example of the Inconsistency
Correction

This appendix provides a step-by-step example of the corrective algorithm as employed in
order to balance the expert input of an original, inconsistent pairwise comparison with the
closest consistent matrix.

A = 1.0000 3.0000 1.0000 5.0000

0.3333 1.0000 0.3333 0.2000

1.0000 3.0000 1.0000 0.2000

0.2000 5.0000 5.0000 1.0000

[n,m] = size(A)

n = 4

m = 4

RIn = [0 0 0.5247 0.8816 1.1086 1.2479 1.3417 1.4057 1.4499 1.4854]

CI = (lambda_max(A)-n)/(n-1) = 0.3862

CR = CI/RIn(n) = 0.4380

if n == m

w = ones(n,1)

w = 1

1

1

1

for i=1:n

i

for j=i+1:n

j

w(i)=w(i)*A(i,j)^(1/n)

w(j)=w(j)*A(i,j)^(-1/n)

end

end
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APPENDIX E. EXAMPLE OF THE INCONSISTENCY CORRECTION

i=1,j=2 i=1,j=3 i=1,j=4 i=2,j=3 i=2,j=4 i=3,j=4

w = 1.3161 1.3161 1.9680 1.9680 1.9680 1.9680

0.7598 0.7598 0.7598 0.5773 0.3861 0.3861

1.0000 1.0000 1.0000 1.3161 1.3161 0.8801

1.0000 1.0000 0.6687 0.6687 1.0000 1.4953

X = w(w.^(-1)).’

X = 1.9680

0.3861

0.8801

1.4953 * [1/1.9680 1/0.3861 1/0.8801 1/1.4953]

X = 1.0000 5.0973 2.2360 1.3161

0.1962 1.0000 0.4387 0.2582

0.4472 2.2796 1.0000 0.5886

0.7598 3.8731 1.6990 1.0000

CI = 0

CR = 0

>>

else error("Matrix must be square")

end
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Appendix F

Smart Inner City Assessment
Framework

Table F.1: Smart inner city assessment framework

Theme Sub-themes Criteria Source Weight

Economy Real estate value - Rental prices
retail

- Residential
cadastral value

- Residential
asking prices

Winkelalmanak

CBS

Funda

0.3

0.4

0.3

Spending potential - # of visitors Mezuro 1

Employment - # of FTEs
per inhabitant

- % of income
recipients

- % working
population

Survey

CBS

CBS

0.67

0.17

0.17

Investments - Municipal
investments
in AC per ha

- Private
investments
in AC ha

Survey

Survey

0.5

0.5

Continued on next page
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APPENDIX F. SMART INNER CITY ASSESSMENT FRAMEWORK

Table F.1 – continued from previous page
Theme Sub-themes Criteria Source Weight

Business environment - # of anchor
stores

- # of retail
outlets ha

- # of leisure
outlets per ha

- # of service
outlets per ha

- % of vacancies

Locatus

Locatus

Locatus

Locatus

Locatus

0.2

0.13

0.13

0.13

0.4

Governance Level of organisation - Management
organised

- Centre-manager
appointed

- # of affiliated
parties

- # of organised
parties

Survey

Survey

Survey

Survey

0.25

0.25

0.25

0.25

Financial responsibility - # of parties w/
financial resp.

- Formalised
collaborations

Survey

Survey

0.5

0.5

Policies - # of policies
on subject

- # of policies
on scale

- # of implemen-
tation programs

Survey

Survey

Survey

0.33

0.33

0.33

Communication - Communication
platform

- # of active
parties on
platform

Survey

Survey

0.5

0.5

Continued on next page

142 Smart Criteria for Smart Inner Cities



APPENDIX F. SMART INNER CITY ASSESSMENT FRAMEWORK

Table F.1 – continued from previous page
Theme Sub-themes Criteria Source Weight

Identity Pull-factors - % of anchor
stores

- % of local
stores

- # of hotel-
(rooms) per ha

- # of monument.
hospitality
outlets per ha

- # of museums
per ha

- # of movie-
theatres per ha

- # of theatres
per ha

- # of public
monuments
per ha

Locatus

Locatus

Locatus/
HorecaDNA
Monumenten-
register

Locatus

Locatus

Locatus

Monumenten-
register

0.14

0.14

0.14

0.07

0.14

0.14

0.14

0.07

Events - # of public
events

- # of markets
- # of large-scaled

sports events

Survey

Survey
Survey

0.33

0.33
0.33

Distinctiveness - # of national
monuments
per ha

- Presence park

Monumenten-
register

Google

0.5

0.5

Marketing - City-marketing
- Budget market.

(AC/ha)
- # of social

media pages

Survey
Survey

Survey

0.4
0.4

0.2

Inclusion Demographic diversity - Mixed
ethnicities

- Mixed age
cohorts

CBS

CBS

0.5

0.5

Continued on next page
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APPENDIX F. SMART INNER CITY ASSESSMENT FRAMEWORK

Table F.1 – continued from previous page
Theme Sub-themes Criteria Source Weight

Socio-economic diversity - Difference w/
average national
income-level

- Difference w/
average national
cadastral value

- Mix rental/
owner-occupied

- Mix social/
private rentals

- % inhabitants
lowest 40%
national
income-level

- % inhabitants
highest 20%
national
income-level

CBS

CBS

CBS

CBS

CBS

CBS

0.17

0.17

0.17

0.17

0.17

0.17

Accessibility - # of parking
possibilities

- # of individuals
within 45 min.
walk-PT-walk

- # of individuals
within 45 min.
bike-PT-walk

- # of individuals
within 30 min.
bike

RDW

Movares

Movares

Movares

0.25

0.25

0.25

0.25

Supporting facilities - # of public
toilets

- # of super-
markets
(inhbt./m2)

- Avg. distance
supermarket

- Avg. distance
daycare

- Avg. distance
school

- Avg. distance
GP

Hoge Nood

Locatus

CBS

CBS

CBS

CBS

0.17

0.17

0.17

0.17

0.17

0.17

Continued on next page
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APPENDIX F. SMART INNER CITY ASSESSMENT FRAMEWORK

Table F.1 – continued from previous page
Theme Sub-themes Criteria Source Weight

Safety - # of thefts/
1000 inhbt.

- # of vandalism/
1000 inhbt.

- # of acts of
violence/
1000 inhbt.

- Safety-score

CBS

CBS

CBS

Leefbaarometer

0.25

0.25

0.25

0.25

Resilience Ecological sustainability - Sustainability-
score

- CO2 emission

- Average
residential
electricity use in
kWh

- Average
residential
gas use in kWh

- % energy-label A
- % recycled

waste

Telos

Waarstaatje-
gemeente.nl
CBS

CBS

Energieatlas
Waarstaatje-
gemeente.nl

0.11

0.11

0.22

0.22

0.22
0.11

Economic sustainability - Vacancies
(deviation from
benchmark)

- Mix retail-
leisure-services

- % degree of
filialisation

- Innovation index

Locatus

Locatus

Locatus

Survey

0.29

0.29

0.29

0.14

Continued on next page
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APPENDIX F. SMART INNER CITY ASSESSMENT FRAMEWORK

Table F.1 – continued from previous page
Theme Sub-themes Criteria Source Weight

Socio-cultural sustainability - % attendance
municipal
elections

- % households
below social
minimum

- % inhabitants
on social benefit

- % potential
growth

- Residents’
association

Local news

CBS

CBS

Primos

Survey

0.13

0.27

0.27

0.2

0.13

Vibrancy Mixed use - Mix of purposes
of use

- Range rental-
levels retail

- Mix surface-
classes (m2)

BAG

Winkelalmanak

Locatus

0.5

0.25

0.25

Resident diversity - Mix housing
types

- Mix households
- Mix rental/

owner-occupied

CBS

CBS
CBS

0.25

0.5
0.25

Visitor attraction - # of incidental
visitors

- Avg. length of
stay

Mezuro

Mezuro

0.5

0.5

Target groups - # of students
enrolled in
municipality

- % seniors
- % families

DUO

CBS
CBS

0.33

0.33
0.33

146 Smart Criteria for Smart Inner Cities



Appendix G

Pairwise Comparison Matrices

This appendix provides an overview of the accepted pairwise comparison matrices as result
of the questionnaire among the consultants and jurors per category. Note: Table G.1 merely
provides the resulting pairwise comparison matrices (PCM) and priority vectors (PV) after
the correction of inconsistency as described in Section 6.2. Therefore, the number of included
respondents per category can vary.

Table G.1: Accepted pairwise comparison matrices and priority vectors after inconsistency correction

Corrected PCM PVc

Main Categories
Consultants 

Econ Res Incl Id V ibr Gov
Econ 1.000 0.585 2.466 1.089 1.442 0.442
Res 1.710 1.000 4.217 1.862 2.466 0.755
Incl 0.406 0.237 1.000 0.442 0.585 0.179
Id 0.918 0.537 2.265 1.000 1.325 0.406
V ibr 0.693 0.406 1.710 0.755 1.000 0.306
Gov 2.265 1.325 5.586 2.466 3.267 1.000





0.143
0.245
0.058
0.131
0.099
0.324




Econ Res Incl Id V ibr Gov
Econ 1.000 0.702 1.103 0.145 0.357 1.000
Res 1.424 1.000 1.570 0.206 0.509 1.424
Incl 0.907 0.637 1.000 0.131 0.324 0.907
Id 6.915 4.857 7.627 1.000 2.470 6.915
V ibr 2.800 1.967 3.089 0.405 1.000 2.800
Gov 1.000 0.702 1.103 0.145 0.357 1.000





0.071
0.101
0.065
0.492
0.199
0.071


Continued on next page
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc

Econ Res Incl Id V ibr Gov
Econ 1.000 5.444 2.435 0.755 1.089 3.824
Res 0.184 1.000 0.447 0.139 0.200 0.702
Incl 0.411 2.236 1.000 0.310 0.447 1.570
Id 1.325 7.211 3.225 1.000 1.442 5.065
V ibr 0.918 5.000 2.236 0.693 1.000 3.512
Gov 0.262 1.424 0.637 0.198 0.285 1.000





0.244
0.045
0.100
0.323
0.224
0.064




Econ Res Incl Id V ibr Gov
Econ 1.000 0.167 0.167 0.240 0.167 0.288
Res 6.005 1.000 1.000 1.442 1.000 1.732
Incl 6.005 1.000 1.000 1.442 1.000 1.732
Id 4.163 0.693 0.693 1.000 0.693 1.201
V ibr 6.005 1.000 1.000 1.442 1.000 1.732
Gov 3.467 0.577 0.577 0.833 0.577 1.000





0.038
0.225
0.225
0.156
0.225
0.130




Econ Res Incl Id V ibr Gov
Econ 1.000 1.525 3.133 2.609 2.265 0.319
Res 0.656 1.000 2.054 1.710 1.485 0.209
Incl 0.319 0.487 1.000 0.833 0.723 0.102
Id 0.383 0.585 1.201 1.000 0.868 0.122
V ibr 0.442 0.674 1.383 1.152 1.000 0.141
Gov 3.137 4.785 9.827 8.183 7.105 1.000





0.168
0.110
0.054
0.065
0.074
0.528




Econ Res Incl Id V ibr Gov
Econ 1.000 2.759 13.400 8.533 6.091 1.913
Res 0.363 1.000 4.857 3.093 2.208 0.693
Incl 0.075 0.206 1.000 0.637 0.455 0.143
Id 0.117 0.323 1.570 1.000 0.714 0.224
V ibr 0.164 0.453 2.200 1.401 1.000 0.314
Gov 0.523 1.442 7.005 4.460 3.184 1.000





0.446
0.162
0.033
0.052
0.073
0.233




Econ Res Incl Id V ibr Gov
Econ 1.000 5.000 5.000 5.000 3.615 6.915
Res 0.200 1.000 1.000 1.000 0.723 1.383
Incl 0.200 1.000 1.000 1.000 0.723 1.383
Id 0.200 1.000 1.000 1.000 0.723 1.383
V ibr 0.277 1.383 1.383 1.383 1.000 1.913
Gov 0.145 0.723 0.723 0.723 0.523 1.000





0.495
0.099
0.099
0.099
0.137
0.072


Continued on next page
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc

Econ Res Incl Id V ibr Gov
Econ 1.000 0.442 4.217 2.466 1.862 0.585
Res 2.265 1.000 9.552 5.586 4.217 1.325
Incl 0.237 0.105 1.000 0.585 0.442 0.139
Id 0.406 0.179 1.710 1.000 0.755 0.237
V ibr 0.537 0.237 2.265 1.325 1.000 0.314
Gov 1.710 0.755 7.211 4.217 3.184 1.000





0.162
0.368
0.039
0.066
0.087
0.278




Econ Res Incl Id V ibr Gov
Econ 1.000 0.466 1.442 2.265 0.297 3.979
Res 2.144 1.000 3.093 4.857 0.637 8.533
Incl 0.693 0.323 1.000 1.570 0.206 2.759
Id 0.442 0.206 0.637 1.000 0.131 1.757
V ibr 3.368 1.570 4.857 7.627 1.000 13.400
Gov 0.251 0.117 0.363 0.569 0.075 1.000





0.127
0.272
0.088
0.056
0.426
0.032




Econ Res Incl Id V ibr Gov
Econ 1.000 0.255 0.693 1.186 0.306 0.577
Res 3.923 1.000 2.720 4.651 1.201 2.265
Incl 1.442 0.368 1.000 1.710 0.442 0.833
Id 0.843 0.215 0.585 1.000 0.258 0.487
V ibr 3.267 0.833 2.265 3.873 1.000 1.886
Gov 1.732 0.442 1.201 2.054 0.530 1.000





0.082
0.321
0.118
0.069
0.268
0.142




Econ Res Incl Id V ibr Gov
Econ 1.000 1.000 1.000 1.000 1.000 1.000
Res 1.000 1.000 1.000 1.000 1.000 1.000
Incl 1.000 1.000 1.000 1.000 1.000 1.000
Id 1.000 1.000 1.000 1.000 1.000 1.000
V ibr 1.000 1.000 1.000 1.000 1.000 1.000
Gov 1.000 1.000 1.000 1.000 1.000 1.000





0.167
0.167
0.167
0.167
0.167
0.167




Econ Res Incl Id V ibr Gov
Econ 1.000 0.255 0.569 0.082 0.082 0.277
Res 3.928 1.000 2.236 0.323 0.323 1.089
Incl 1.757 0.447 1.000 0.145 0.145 0.487
Id 12.149 3.093 6.915 1.000 1.000 3.368
V ibr 12.149 3.093 6.915 1.000 1.000 3.368
Gov 3.608 0.918 2.054 0.297 0.297 1.000





0.029
0.114
0.051
0.351
0.351
0.104


Continued on next page
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc

Jurors 

Econ Res Incl Id V ibr Gov
Econ 1.000 1.442 2.236 2.962 1.089 7.211
Res 0.693 1.000 1.550 2.054 0.755 5.000
Incl 0.447 0.645 1.000 1.325 0.487 3.225
Id 0.338 0.487 0.755 1.000 0.368 2.435
V ibr 0.918 1.325 2.054 2.720 1.000 6.623
Gov 0.139 0.200 0.310 0.411 0.151 1.000





0.283
0.196
0.127
0.096
0.260
0.039




Econ Res Incl Id V ibr Gov
Econ 1.000 0.637 2.498 0.537 0.314 1.342
Res 1.570 1.000 3.923 0.843 0.493 2.107
Incl 0.400 0.255 1.000 0.215 0.126 0.537
Id 1.862 1.186 4.651 1.000 0.585 2.498
V ibr 3.184 2.027 7.954 1.710 1.000 4.272
Gov 0.745 0.475 1.862 0.400 0.234 1.000





0.114
0.179
0.046
0.213
0.363
0.085




Econ Res Incl Id V ibr Gov
Econ 1.000 1.442 0.907 0.755 0.258 1.308
Res 0.693 1.000 0.629 0.524 0.179 0.907
Incl 1.103 1.591 1.000 0.833 0.285 1.442
Id 1.325 1.910 1.201 1.000 0.342 1.732
V ibr 3.873 5.586 3.512 2.924 1.000 5.065
Gov 0.765 1.103 0.693 0.577 0.198 1.000





0.114
0.079
0.126
0.151
0.442
0.087




Econ Res Incl Id V ibr Gov
Econ 1.000 11.635 3.093 1.525 4.857 5.908
Res 0.086 1.000 0.266 0.131 0.417 0.508
Incl 0.323 3.762 1.000 0.493 1.570 1.910
Id 0.656 7.627 2.027 1.000 3.184 3.873
V ibr 0.206 2.396 0.637 0.314 1.000 1.216
Gov 0.169 1.969 0.524 0.258 0.822 1.000





0.410
0.035
0.133
0.269
0.084
0.069




Econ Res Incl Id V ibr Gov
Econ 1.000 2.365 9.160 6.717 1.995 1.809
Res 0.423 1.000 3.873 2.840 0.843 0.765
Incl 0.109 0.258 1.000 0.733 0.218 0.198
Id 0.149 0.352 1.364 1.000 0.297 0.269
V ibr 0.501 1.186 4.592 3.368 1.000 0.907
Gov 0.553 1.308 5.065 3.714 1.103 1.000





0.366
0.155
0.040
0.054
0.183
0.202


Continued on next page

150 Smart Criteria for Smart Inner Cities



APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc

Econ Res Incl Id V ibr Gov
Econ 1.000 0.530 0.281 1.862 2.265 0.530
Res 1.886 1.000 0.530 3.512 4.272 1.000
Incl 3.557 1.886 1.000 6.623 8.056 1.886
Id 0.537 0.285 0.151 1.000 1.216 0.285
V ibr 0.442 0.234 0.124 0.822 1.000 0.234
Gov 1.886 1.000 0.530 3.512 4.272 1.000





0.107
0.203
0.382
0.058
0.047
0.203




Econ Res Incl Id V ibr Gov
Econ 1.000 0.167 0.487 0.530 2.435 0.637
Res 6.005 1.000 2.924 3.184 14.620 3.824
Incl 2.054 0.342 1.000 1.089 5.000 1.308
Id 1.886 0.314 0.918 1.000 4.592 1.201
V ibr 0.411 0.068 0.200 0.218 1.000 0.262
Gov 1.570 0.262 0.765 0.833 3.824 1.000





0.077
0.465
0.159
0.146
0.032
0.121




Econ Res Incl Id V ibr Gov
Econ 1.000 0.907 4.857 1.201 1.732 0.546
Res 1.103 1.000 5.357 1.325 1.910 0.602
Incl 0.206 0.187 1.000 0.247 0.357 0.112
Id 0.833 0.755 4.044 1.000 1.442 0.455
V ibr 0.577 0.524 2.804 0.693 1.000 0.315
Gov 1.832 1.661 8.897 2.200 3.173 1.000





0.180
0.199
0.037
0.150
0.104
0.330


Economy
Consultants 

REV PS Empl Invest BC
REV 1.000 0.175 0.644 0.272 0.242
PS 5.711 1.000 3.680 1.552 1.380
Empl 1.552 0.272 1.000 0.422 0.375
Invest 3.680 0.644 2.371 1.000 0.889
BC 4.139 0.725 2.667 1.125 1.000




0.062
0.355
0.096
0.229
0.257




REV PS Empl Invest BC
REV 1.000 0.654 0.344 0.222 0.161
PS 1.528 1.000 0.525 0.339 0.245
Empl 2.909 1.904 1.000 0.644 0.467
Invest 4.514 2.954 1.552 1.000 0.725
BC 6.229 4.076 2.141 1.380 1.000




0.062
0.094
0.180
0.279
0.385
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Table G.1 – continued from previous page
Corrected PCM PVc

REV PS Empl Invest BC
REV 1.000 0.158 0.422 0.245 0.815
PS 6.325 1.000 2.667 1.552 5.156
Empl 2.371 0.375 1.000 0.582 1.933
Invest 4.076 0.644 1.719 1.000 3.323
BC 1.227 0.194 0.517 0.301 1.000




0.067
0.422
0.158
0.272
0.082




REV PS Empl Invest BC
REV 1.000 2.255 0.207 0.222 0.644
PS 0.443 1.000 0.092 0.098 0.286
Empl 4.829 10.890 1.000 1.070 3.112
Invest 4.514 10.181 0.935 1.000 2.909
BC 1.552 3.500 0.321 0.344 1.000




0.081
0.036
0.391
0.366
0.126




REV PS Empl Invest BC
REV 1.000 12.238 17.756 4.435 2.492
PS 0.082 1.000 1.451 0.362 0.204
Empl 0.056 0.689 1.000 0.250 0.140
Invest 0.226 2.760 4.004 1.000 0.562
BC 0.401 4.912 7.126 1.780 1.000




0.567
0.046
0.032
0.128
0.227




REV PS Empl Invest BC
REV 1.000 1.108 9.658 2.141 1.528
PS 0.903 1.000 8.720 1.933 1.380
Empl 0.104 0.115 1.000 0.222 0.158
Invest 0.467 0.517 4.511 1.000 0.714
BC 0.654 0.725 6.320 1.401 1.000




0.320
0.289
0.033
0.149
0.209




REV PS Empl Invest BC
REV 1.000 0.058 0.226 0.211 0.211
PS 17.189 1.000 3.876 3.624 3.624
Empl 4.435 0.258 1.000 0.935 0.935
Invest 4.743 0.276 1.070 1.000 1.000
BC 4.743 0.276 1.070 1.000 1.000




0.031
0.535
0.138
0.148
0.148




REV PS Empl Invest BC
REV 1.000 0.131 0.338 0.131 0.140
PS 7.622 1.000 2.576 1.000 1.070
Empl 2.959 0.388 1.000 0.388 0.415
Invest 7.622 1.000 2.576 1.000 1.070
BC 7.126 0.935 2.408 0.935 1.000




0.038
0.289
0.112
0.289
0.271
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Table G.1 – continued from previous page
Corrected PCM PVc

REV PS Empl Invest BC
REV 1.000 0.245 2.371 0.903 0.381
PS 4.076 1.000 9.666 3.680 1.552
Empl 0.422 0.104 1.000 0.381 0.161
Invest 1.108 0.272 2.627 1.000 0.422
BC 2.627 0.644 6.229 2.371 1.000




0.108
0.442
0.046
0.120
0.285




REV PS Empl Invest BC
REV 1.000 0.803 0.245 2.909 0.582
PS 1.246 1.000 0.306 3.624 0.725
Empl 4.076 3.272 1.000 11.857 2.371
Invest 0.344 0.276 0.084 1.000 0.200
BC 1.719 1.380 0.422 5.000 1.000




0.119
0.149
0.486
0.041
0.205


Jurors 

REV PS Empl Invest BC
REV 1.000 0.104 0.517 0.517 0.161
PS 9.666 1.000 5.000 5.000 1.552
Empl 1.933 0.200 1.000 .1.000 0.310
Invest 1.933 0.200 1.000 1.000 0.310
BC 6.229 0.644 3.222 3.222 1.000




0.048
0.466
0.093
0.093
0.300




REV PS Empl Invest BC
REV 1.000 0.161 0.387 0.249 0.104
PS 6.229 1.000 2.408 1.552 0.644
Empl 2.586 0.415 1.000 0.644 0.268
Invest 4.014 0.644 1.552 1.000 0.415
BC 9.666 1.552 3.737 2.408 1.000




0.043
0.265
0.110
0.171
0.411




REV PS Empl Invest BC
REV 1.000 0.072 0.172 0.089 0.138
PS 13.967 1.000 2.408 1.246 1.933
Empl 5.800 0.415 1.000 0.517 0.803
Invest 11.212 0.803 1.933 1.000 1.552
BC 7.225 0.517 1.246 0.644 1.000




0.026
0.356
0.148
0.286
0.184




REV PS Empl Invest BC
REV 1.000 0.138 0.187 0.678 0.544
PS 7.237 1.000 1.353 4.904 3.936
Empl 5.348 0.739 1.000 3.624 2.909
Invest 1.476 0.204 0.276 1.000 0.803
BC 1.838 0.254 0.344 1.246 1.000




0.059
0.428
0.316
0.087
0.109
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Table G.1 – continued from previous page
Corrected PCM PVc

REV PS Empl Invest BC
REV 1.000 0.085 0.140 0.338 0.204
PS 11.828 1.000 1.660 3.997 2.408
Empl 7.126 0.603 1.000 2.408 1.451
Invest 2.959 0.250 0.415 1.000 0.603
BC 4.912 0.415 0.689 1.660 1.000




0.036
0.425
0.256
0.106
0.177




REV PS Empl Invest BC
REV 1.000 0.321 0.356 0.119 0.140
PS 3.112 1.000 1.108 0.369 0.437
Empl 2.809 0.903 1.000 0.333 0.394
Invest 8.428 2.709 3.000 1.000 1.183
BC 7.126 2.290 2.537 0.846 1.000




0.044
0.138
0.125
0.375
0.317




REV PS Empl Invest BC
REV 1.000 0.178 0.803 0.339 0.276
PS 5.624 1.000 4.514 1.904 1.552
Empl 1.246 0.222 1.000 0.422 0.344
Invest 2.954 0.525 2.371 1.000 0.815
BC 3.624 0.644 2.909 1.227 1.000




0.069
0.389
0.086
0.204
0.251




REV PS Empl Invest BC
REV 1.000 0.387 0.104 0.161 0.249
PS 2.586 1.000 0.268 0.415 0.644
Empl 9.666 3.737 1.000 1.552 2.408
Invest 6.229 2.408 0.644 1.000 1.552
BC 4.014 1.552 0.415 0.644 1.000




0.043
0.110
0.411
0.265
0.171




REV PS Empl Invest BC
REV 1.000 0.344 0.131 0.344 0.104
PS 2.909 1.000 0.381 1.000 0.301
Empl 7.641 2.627 1.000 2.627 0.791
Invest 2.909 1.000 0.381 1.000 0.301
BC 9.666 3.323 1.265 3.323 1.000




0.041
0.121
0.317
0.121
0.401




REV PS Empl Invest BC
REV 1.000 0.150 0.400 0.140 0.136
PS 6.662 1.000 2.667 0.935 0.903
Empl 2.498 0.375 1.000 0.351 0.339
Invest 7.126 1.070 2.853 1.000 0.966
BC 7.379 1.108 2.954 1.036 1.000




0.041
0.270
0.101
0.289
0.299
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Table G.1 – continued from previous page
Corrected PCM PVc

Resilience
Consultants 

Ecol Econ Socio
Ecol 1.000 1.442 2.080
Econ 0.693 1.000 1.442
Socio 0.481 0.693 1.000


0.460

0.319
0.221




Ecol Econ Socio
Ecol 1.000 2.027 2.466
Econ 0.493 1.000 1.216
Socio 0.406 0.822 1.000


0.527

0.260
0.214




Ecol Econ Socio
Ecol 1.000 0.139 0.288
Econ 7.211 1.000 2.080
Socio 3.467 0.481 1.000


0.086

0.618
0.297




Ecol Econ Socio
Ecol 1.000 0.164 0.406
Econ 6.082 1.000 2.466
Socio 2.466 0.406 1.000


0.105

0.637
0.258




Ecol Econ Socio
Ecol 1.000 0.333 0.333
Econ 3.000 1.000 1.000
Socio 3.000 1.000 1.000


0.143

0.429
0.429




Ecol Econ Socio
Ecol 1.000 1.000 1.000
Econ 1.000 1.000 1.000
Socio 1.000 1.000 1.000


0.333

0.333
0.333




Ecol Econ Socio
Ecol 1.000 0.333 1.000
Econ 3.000 1.000 3.000
Socio 1.000 0.333 1.000


0.200

0.600
0.200




Ecol Econ Socio
Ecol 1.000 0.206 0.099
Econ 4.854 1.000 0.481
Socio 10.096 2.080 1.000


0.063

0.304
0.633
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Table G.1 – continued from previous page
Corrected PCM PVc

Ecol Econ Socio
Ecol 1.000 0.164 0.406
Econ 6.082 1.000 2.466
Socio 2.466 0.406 1.000


0.105

0.637
0.258




Ecol Econ Socio
Ecol 1.000 0.231 0.481
Econ 4.327 1.000 2.080
Socio 2.080 0.481 1.000


0.135

0.584
0.281




Ecol Econ Socio
Ecol 1.000 0.084 0.342
Econ 11.970 1.000 4.094
Socio 2.924 0.244 1.000


0.063

0.753
0.184




Ecol Econ Socio
Ecol 1.000 0.406 2.466
Econ 2.466 1.000 6.082
Socio 0.406 0.164 1.000


0.258

0.637
0.105




Ecol Econ Socio
Ecol 1.000 0.164 0.406
Econ 6.082 1.000 2.466
Socio 2.466 0.406 1.000


0.105

0.637
0.258


Jurors 

Ecol Econ Socio
Ecol 1, 000 0, 164 0, 406
Econ 6, 082 1, 000 2, 466
Socio 2, 466 0, 406 1, 000


0, 105

0, 637
0, 258




Ecol Econ Socio
Ecol 1, 000 0, 237 0, 843
Econ 4, 217 1, 000 3, 557
Socio 1, 186 0, 281 1, 000


0, 156

0, 659
0, 185




Ecol Econ Socio
Ecol 1, 000 9, 000 9, 000
Econ 0, 111 1, 000 1, 000
Socio 0, 111 1, 000 1, 000


0, 818

0, 091
0, 091
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Table G.1 – continued from previous page
Corrected PCM PVc

Ecol Econ Socio
Ecol 1, 000 0, 273 2, 614
Econ 3, 659 1, 000 9, 565
Socio 0, 383 0, 105 1, 000


0, 198

0, 726
0, 076




Ecol Econ Socio
Ecol 1, 000 4, 217 1, 186
Econ 0, 237 1, 000 0, 281
Socio 0, 843 3, 557 1, 000


0, 481

0, 114
0, 405




Ecol Econ Socio
Ecol 1, 000 1, 710 0, 585
Econ 0, 585 1, 000 0, 342
Socio 1, 710 2, 924 1, 000


0, 304

0, 177
0, 519




Ecol Econ Socio
Ecol 1, 000 0, 160 0, 179
Econ 6, 257 1, 000 1, 119
Socio 5, 593 0, 894 1, 000


0, 078

0, 487
0, 435




Ecol Econ Socio
Ecol 1, 000 0, 481 0, 139
Econ 2, 080 1, 000 0, 288
Socio 7, 211 3, 467 1, 000


0, 097

0, 202
0, 701




Ecol Econ Socio
Ecol 1, 000 1, 000 1, 000
Econ 1, 000 1, 000 1, 000
Socio 1, 000 1, 000 1, 000


0, 333

0, 333
0, 333


Inclusion
Consultants 

Demo S − E Access SA Safe
Demo 1.000 0.725 0.422 2.141 0.306
S − E 1.380 1.000 0.582 2.954 0.422
Access 2.371 1.719 1.000 5.078 0.725
SA 0.467 0.339 0.197 1.000 0.143
Safe 3.272 2.371 1.380 7.006 1.000




0.118
0.163
0.279
0.055
0.385
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Table G.1 – continued from previous page
Corrected PCM PVc

Demo S − E Access SA Safe
Demo 1.000 0.306 0.115 0.143 0.889
S − E 3.272 1.000 0.375 0.467 2.909
Access 8.727 2.667 1.000 1.246 7.759
SA 7.006 2.141 0.803 1.000 6.229
Safe 1.125 0.344 0.129 0.161 1.000




0.047
0.155
0.413
0.332
0.053




Demo S − E Access SA Safe
Demo 1.000 0.375 2.141 0.644 0.644
S − E 2.667 1.000 5.711 1.719 1.719
Access 0.467 0.175 1.000 0.301 0.301
SA 1.552 0.582 3.323 1.000 1.000
Safe 1.552 0.582 3.323 1.000 1.000




0.138
0.369
0.065
0.214
0.214




Demo S − E Access SA Safe
Demo 1.000 1.000 3.000 2.627 0.381
S − E 1.000 1.000 3.000 2.627 0.381
Access 0.333 0.333 1.000 0.876 0.127
SA 0.381 0.381 1.142 1.000 0.145
Safe 2.627 2.627 7.880 6.899 1.000




0.187
0.187
0.062
0.071
0.492




Demo S − E Access SA Safe
Demo 1.000 0.591 0.245 0.272 0.339
S − E 1.693 1.000 0.415 0.460 0.573
Access 4.076 2.408 1.000 1.108 1.380
SA 3.680 2.174 0.903 1.000 1.246
Safe 2.954 1.745 0.725 0.803 1.000




0.075
0.126
0.304
0.275
0.220


Jurors 

Demo S − E Access SA Safe
Demo 1.000 1.000 0.415 0.161 1.000
S − E 1.000 1.000 0.415 0.161 1.000
Access 2.408 2.408 1.000 0.387 2.408
SA 6.229 6.229 2.586 1.000 6.229
Safe 1.000 1.000 0.415 0.161 1.000




0.086
0.086
0.207
0.535
0.086




Demo S − E Access SA Safe
Demo 1.000 0.415 0.415 1.552 0.415
S − E 2.408 1.000 1.000 3.737 1.000
Access 2.408 1.000 1.000 3.737 1.000
SA 0.644 0.268 0.268 1.000 0.268
Safe 2.408 1.000 1.000 3.737 1.000




0.113
0.272
0.272
0.073
0.272
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Table G.1 – continued from previous page
Corrected PCM PVc

Demo S − E Access SA Safe
Demo 1.000 1.000 0.333 1.000 0.333
S − E 1.000 1.000 0.333 1.000 0.333
Access 3.000 3.000 1.000 3.000 1.000
SA 1.000 1.000 0.333 1.000 0.333
Safe 3.000 3.000 1.000 3.000 1.000




0.111
0.111
0.333
0.111
0.333




Demo S − E Access SA Safe
Demo 1.000 0.467 0.178 0.197 0.272
S − E 2.141 1.000 0.381 0.422 0.582
Access 5.624 2.627 1.000 1.108 1.528
SA 5.078 2.371 0.903 1.000 1.380
Safe 3.680 1.719 0.654 0.725 1.000




0.057
0.122
0.321
0.290
0.210




Demo S − E Access SA Safe
Demo 1.000 1.719 0.306 0.428 0.178
S − E 0.582 1.000 0.178 0.249 0.104
Access 3.272 5.624 1.000 1.401 0.582
SA 2.335 4.014 0.714 1.000 0.415
Safe 5.624 9.666 1.719 2.408 1.000




0.078
0.045
0.255
0.182
0.439




Demo S − E Access SA Safe
Demo 1.000 0.762 0.207 0.422 0.086
S − E 1.312 1.000 0.272 0.553 0.113
Access 4.829 3.680 1.000 2.036 0.415
SA 2.371 1.807 0.491 1.000 0.204
Safe 11.648 8.877 2.412 4.912 1.000




0.047
0.062
0.228
0.112
0.550




Demo S − E Access SA Safe
Demo 1.000 0.129 0.387 0.129 0.249
S − E 7.759 1.000 3.000 1.000 1.933
Access 2.586 0.333 1.000 0.333 0.644
SA 7.759 1.000 3.000 1.000 1.933
Safe 4.014 0.517 1.552 0.517 1.000




0.043
0.336
0.112
0.336
0.174




Demo S − E Access SA Safe
Demo 1.000 0.491 0.258 0.381 0.119
S − E 2.036 1.000 0.525 0.775 0.241
Access 3.876 1.904 1.000 1.476 0.459
SA 2.627 1.290 0.678 1.000 0.311
Safe 8.442 4.146 2.178 3.214 1.000




0.056
0.113
0.216
0.146
0.469


Continued on next page

Smart Criteria for Smart Inner Cities 159



APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc

Demo S − E Access SA Safe
Demo 1.000 2.108 0.381 2.954 0.422
S − E 0.474 1.000 0.181 1.401 0.200
Access 2.627 5.538 1.000 7.759 1.108
SA 0.339 0.714 0.129 1.000 0.143
Safe 2.371 5.000 0.903 7.006 1.000




0.147
0.070
0.386
0.050
0.348


Identity
Consultants 

Pull Events Dist Markt
Pull 1.000 0.508 0.258 1.524
Events 1.968 1.000 0.508 3.000
Dist 3.873 1.968 1.000 5.904
Markt 0.656 0.333 0.169 1.000




0.133
0.263
0.517
0.088




Pull Events Dist Markt
Pull 1.000 1.732 6.161 13.776
Events 0.577 1.000 3.557 7.954
Dist 0.162 0.281 1.000 2.236
Markt 0.073 0.126 0.447 1.000




0.552
0.319
0.090
0.040




Pull Events Dist Markt
Pull 1.000 1.968 0.447 1.136
Events 0.508 1.000 0.227 0.577
Dist 2.236 4.401 1.000 2.541
Markt 0.880 1.732 0.394 1.000




0.216
0.110
0.484
0.190




Pull Events Dist Markt
Pull 1.000 2.943 2.943 8.660
Events 0.340 1.000 1.000 2.943
Dist 0.340 1.000 1.000 2.943
Markt 0.116 0.340 0.340 1.000




0.557
0.189
0.189
0.064




Pull Events Dist Markt
Pull 1.000 5.000 2.887 8.660
Events 0.200 1.000 0.577 1.732
Dist 0.346 1.732 1.000 3.000
Markt 0.116 0.577 0.333 1.000




0.602
0.120
0.208
0.069




Pull Events Dist Markt
Pull 1.000 7.477 3.344 5.000
Events 0.134 1.000 0.447 0.669
Dist 0.299 2.236 1.000 1.495
Markt 0.200 1.495 0.669 1.000




0.612
0.082
0.183
0.122


Continued on next page

160 Smart Criteria for Smart Inner Cities



APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc
Pull Events Dist Markt

Pull 1.000 3.409 0.394 2.236
Events 0.293 1.000 0.116 0.656
Dist 2.541 8.660 1.000 5.681
Markt 0.447 1.524 0.176 1.000




0.234
0.069
0.593
0.104




Pull Events Dist Markt
Pull 1.000 5.097 2.236 1.316
Events 0.196 1.000 0.439 0.258
Dist 0.447 2.280 1.000 0.589
Markt 0.760 3.873 1.699 1.000




0.416
0.082
0.186
0.316




Pull Events Dist Markt
Pull 1.000 4.787 10.247 2.141
Events 0.209 1.000 2.141 0.447
Dist 0.098 0.467 1.000 0.209
Markt 0.467 2.236 4.787 1.000




0.564
0.118
0.055
0.263




Pull Events Dist Markt
Pull 1.000 0.577 0.333 0.577
Events 1.732 1.000 0.577 1.000
Dist 3.000 1.732 1.000 1.732
Markt 1.732 1.000 0.577 1.000




0.134
0.232
0.402
0.232




Pull Events Dist Markt
Pull 1.000 1.000 1.000 1.000
Events 1.000 1.000 1.000 1.000
Dist 1.000 1.000 1.000 1.000
Markt 1.000 1.000 1.000 1.000




0.250
0.250
0.250
0.250




Pull Events Dist Markt
Pull 1.000 1.000 1.000 1.000
Events 1.000 1.000 1.000 1.000
Dist 1.000 1.000 1.000 1.000
Markt 1.000 1.000 1.000 1.000




0.250
0.250
0.250
0.250




Pull Events Dist Markt
Pull 1.000 4.401 1.732 5.904
Events 0.227 1.000 0.394 1.342
Dist 0.577 2.541 1.000 3.409
Markt 0.169 0.745 0.293 1.000




0.507
0.115
0.292
0.086
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc
Pull Events Dist Markt

Pull 1.000 0.275 2.646 0.275
Events 3.637 1.000 9.623 1.000
Dist 0.378 0.104 1.000 0.104
Markt 3.637 1.000 9.623 1.000




0.116
0.420
0.044
0.420


Jurors 

Pull Events Dist Markt
Pull 1.000 3.873 0.880 4.401
Events 0.258 1.000 0.227 1.136
Dist 1.136 4.401 1.000 5.000
Markt 0.227 0.880 0.200 1.000




0.381
0.098
0.433
0.087




Pull Events Dist Markt
Pull 1.000 1.000 1.000 1.000
Events 1.000 1.000 1.000 1.000
Dist 1.000 1.000 1.000 1.000
Markt 1.000 1.000 1.000 1.000




0.250
0.250
0.250
0.250




Pull Events Dist Markt
Pull 1.000 1.000 3.000 1.000
Events 1.000 1.000 3.000 1.000
Dist 0.333 0.333 1.000 0.333
Markt 1.000 1.000 3.000 1.000




0.300
0.300
0.100
0.300




Pull Events Dist Markt
Pull 1.000 0.082 0.209 0.333
Events 12.162 1.000 2.541 4.046
Dist 4.787 0.394 1.000 1.592
Markt 3.006 0.247 0.628 1.000




0.048
0.580
0.228
0.143




Pull Events Dist Markt
Pull 1.000 3.000 1.316 2.280
Events 0.333 1.000 0.439 0.760
Dist 0.760 2.280 1.000 1.732
Markt 0.439 1.316 0.577 1.000




0.395
0.132
0.300
0.173




Pull Events Dist Markt
Pull 1.000 5.207 0.957 4.213
Events 0.192 1.000 0.184 0.809
Dist 1.045 5.439 1.000 4.401
Markt 0.237 1.236 0.227 1.000




0.404
0.078
0.422
0.096
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc
Pull Events Dist Markt

Pull 1.000 3.140 4.787 11.643
Events 0.319 1.000 1.524 3.708
Dist 0.209 0.656 1.000 2.432
Markt 0.086 0.270 0.411 1.000




0.620
0.197
0.129
0.053




Pull Events Dist Markt
Pull 1.000 1.158 0.589 2.640
Events 0.863 1.000 0.508 2.280
Dist 1.699 1.968 1.000 4.486
Markt 0.379 0.439 0.223 1.000




0.254
0.219
0.431
0.096




Pull Events Dist Markt
Pull 1.000 2.943 1.136 7.477
Events 0.340 1.000 0.386 2.541
Dist 0.880 2.590 1.000 6.580
Markt 0.134 0.394 0.152 1.000




0.425
0.144
0.374
0.057




Pull Events Dist Markt
Pull 1.000 2.590 1.000 5.792
Events 0.386 1.000 0.386 2.236
Dist 1.000 2.590 1.000 5.792
Markt 0.173 0.447 0.173 1.000




0.391
0.151
0.391
0.067


Vibrancy
Consultants 

Mix DoR Attr TG
Mix 1.000 1.848 0.209 0.863
DoR 0.541 1.000 0.113 0.467
Attr 4.787 8.847 1.000 4.133
TG 1.158 2.141 0.242 1.000




0.134
0.072
0.639
0.155




Mix DoR Attr TG
Mix 1.000 3.873 0.656 1.968
DoR 0.258 1.000 0.169 0.508
Attr 1.524 5.904 1.000 3.000
TG 0.508 1.968 0.333 1.000




0.304
0.078
0.463
0.154




Mix DoR Attr TG
Mix 1.000 5.916 0.827 1.432
DoR 0.169 1.000 0.140 0.242
Attr 1.210 7.158 1.000 1.732
TG 0.699 4.133 0.577 1.000




0.325
0.055
0.393
0.227
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APPENDIX G. PAIRWISE COMPARISON MATRICES

Table G.1 – continued from previous page
Corrected PCM PVc
Mix DoR Attr TG

Mix 1.000 1.732 1.316 1.316
DoR 0.577 1.000 0.760 0.760
Attr 0.760 1.316 1.000 1.000
TG 0.760 1.316 1.000 1.000




0.323
0.186
0.245
0.245




Mix DoR Attr TG
Mix 1.000 3.344 1.136 6.580
DoR 0.299 1.000 0.340 1.968
Attr 0.880 2.943 1.000 5.792
TG 0.152 0.508 0.173 1.000




0.429
0.128
0.378
0.065




Mix DoR Attr TG
Mix 1.000 1.732 1.000 0.577
DoR 0.577 1.000 0.577 0.333
Attr 1.000 1.732 1.000 0.577
TG 1.732 3.000 1.732 1.000




0.232
0.134
0.232
0.402




Mix DoR Attr TG
Mix 1.000 4.583 3.708 3.708
DoR 0.218 1.000 0.809 0.809
Attr 0.270 1.236 1.000 1.000
TG 0.270 1.236 1.000 1.000




0.569
0.124
0.153
0.153




Mix DoR Attr TG
Mix 1.000 1.000 1.000 1.000
DoR 1.000 1.000 1.000 1.000
Attr 1.000 1.000 1.000 1.000
TG 1.000 1.000 1.000 1.000




0.250
0.250
0.250
0.250




Mix DoR Attr TG
Mix 1.000 1.968 0.577 4.401
DoR 0.508 1.000 0.293 2.236
Attr 1.732 3.409 1.000 7.622
TG 0.227 0.447 0.131 1.000




0.288
0.147
0.500
0.066


Jurors 

Mix DoR Attr TG
Mix 1.000 5.000 0.447 2.236
DoR 0.200 1.000 0.089 0.447
Attr 2.236 11.180 1.000 5.000
TG 0.447 2.236 0.200 1.000




0.258
0.052
0.576
0.115
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Table G.1 – continued from previous page
Corrected PCM PVc
Mix DoR Attr TG

Mix 1.000 1.732 1.000 0.577
DoR 0.577 1.000 0.577 0.333
Attr 1.000 1.732 1.000 0.577
TG 1.732 3.000 1.732 1.000




0.232
0.134
0.232
0.402




Mix DoR Attr TG
Mix 1.000 5.916 0.348 2.432
DoR 0.169 1.000 0.059 0.411
Attr 2.878 17.026 1.000 7.000
TG 0.411 2.432 0.143 1.000




0.224
0.038
0.646
0.092




Mix DoR Attr TG
Mix 1.000 2.943 0.340 1.000
DoR 0.340 1.000 0.116 0.340
Attr 2.943 8.660 1.000 2.943
TG 1.000 2.943 0.340 1.000




0.189
0.064
0.557
0.189




Mix DoR Attr TG
Mix 1.000 1.495 0.760 0.293
DoR 0.669 1.000 0.508 0.196
Attr 1.316 1.968 1.000 0.386
TG 3.409 5.097 2.590 1.000




0.156
0.105
0.206
0.533




Mix DoR Attr TG
Mix 1.000 1.401 3.873 8.291
DoR 0.714 1.000 2.764 5.916
Attr 0.258 0.362 1.000 2.141
TG 0.121 0.169 0.467 1.000




0.478
0.341
0.123
0.058




Mix DoR Attr TG
Mix 1.000 4.401 0.863 1.316
DoR 0.227 1.000 0.196 0.299
Attr 1.158 5.097 1.000 1.524
TG 0.760 3.344 0.656 1.000




0.318
0.072
0.368
0.242




Mix DoR Attr TG
Mix 1.000 3.948 1.000 2.280
DoR 0.253 1.000 0.253 0.577
Attr 1.000 3.948 1.000 2.280
TG 0.439 1.732 0.439 1.000




0.371
0.094
0.371
0.163
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Table G.1 – continued from previous page
Corrected PCM PVc
Mix DoR Attr TG

Mix 1.000 0.447 1.495 1.495
DoR 2.236 1.000 3.344 3.344
Attr 0.669 0.299 1.000 1.000
TG 0.669 0.299 1.000 1.000




0.219
0.489
0.146
0.146




Mix DoR Attr TG
Mix 1.000 2.817 0.355 1.000
DoR 0.355 1.000 0.126 0.355
Attr 2.817 7.937 1.000 2.817
TG 1.000 2.817 0.355 1.000




0.193
0.069
0.545
0.193


Governance
Consultants 

LO FR Pol Comm
LO 1.000 0.863 2.943 1.968
FR 1.158 1.000 3.409 2.280
Pol 0.340 0.293 1.000 0.669

Comm 0.508 0.439 1.495 1.000




0.333
0.385
0.113
0.169




LO FR Pol Comm
LO 1.000 0.531 3.799 4.133
FR 1.884 1.000 7.158 7.786
Pol 0.263 0.140 1.000 1.088

Comm 0.242 0.128 0.919 1.000




0.295
0.556
0.078
0.071




LO FR Pol Comm
LO 1.000 0.152 0.340 0.775
FR 6.580 1.000 2.236 5.097
Pol 2.943 0.447 1.000 2.280

Comm 1.291 0.196 0.439 1.000




0.085
0.557
0.249
0.109




LO FR Pol Comm
LO 1.000 3.409 1.136 3.873
FR 0.293 1.000 0.333 1.136
Pol 0.880 3.000 1.000 3.409

Comm 0.258 0.880 0.293 1.000




0.411
0.121
0.362
0.106




LO FR Pol Comm
Lo 1.000 1.316 1.524 4.486
FR 0.760 1.000 1.158 3.409
Pol 0.656 0.863 1.000 2.943

Comm 0.223 0.293 0.340 1.000




0.379
0.288
0.249
0.084
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Table G.1 – continued from previous page
Corrected PCM PVc

Jurors 
LO FR Pol Comm

LO 1.000 1.524 5.792 5.097
FR 0.656 1.000 3.799 3.344
Pol 0.173 0.263 1.000 0.880

Comm 0.196 0.299 1.136 1.000




0.494
0.324
0.085
0.097




LO FR Pol Comm
LO 1.000 0.333 1.732 0.577
FR 3.000 1.000 5.196 1.732
Pol 0.577 0.193 1.000 0.333

Comm 1.732 0.577 3.000 1.000




0.158
0.475
0.092
0.275




LO FR Pol Comm
LO 1.000 1.000 1.000 1.000
FR 1.000 1.000 1.000 1.000
Pol 1.000 1.000 1.000 1.000

Comm 1.000 1.000 1.000 1.000




0.250
0.250
0.250
0.250




LO FR Pol Comm
LO 1.000 3.000 1.732 0.577
FR 0.333 1.000 0.577 0.193
Pol 0.577 1.732 1.000 0.333

Comm 1.732 5.196 3.000 1.000




0.275
0.092
0.158
0.475




LO FR Pol Comm
LO 1.000 0.531 3.006 7.312
FR 1.884 1.000 5.664 13.776
Pol 0.333 0.177 1.000 2.432

Comm 0.137 0.073 0.411 1.000




0.298
0.562
0.099
0.041




LO FR Pol Comm
LO 1.000 0.760 0.439 0.333
FR 1.316 1.000 0.577 0.439
Pol 2.280 1.732 1.000 0.760

Comm 3.000 2.280 1.316 1.000




0.132
0.173
0.300
0.395




LO FR Pol Comm
LO 1.000 1.732 3.000 1.732
FR 0.577 1.000 1.732 1.000
Pol 0.333 0.577 1.000 0.577

Comm 0.577 1.000 1.732 1.000




0.402
0.232
0.134
0.232
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Table G.1 – continued from previous page
Corrected PCM PVc
LO FR Pol Comm

LO 1.000 2.280 1.316 3.000
FR 0.439 1.000 0.577 1.316
Pol 0.760 1.732 1.000 2.280

Comm 0.333 0.760 0.439 1.000




0.395
0.173
0.300
0.132




LO FR Pol Comm
LO 1.000 1.000 3.000 1.000
FR 1.000 1.000 3.000 1.000
Pol 0.333 0.333 1.000 0.333

Comm 1.000 1.000 3.000 1.000




0.300
0.300
0.100
0.300
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Appendix H

Survey on Additional
Data-collection

The following pages show the Dutch questionnaire as municipalities in the Netherlands re-
ceived with the request to provide additional information on the included topics.
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BinnenstadsBarometer 
 

In 2020 wordt voor de 9e keer de titel 'Beste Binnenstad' uitgereikt. Voor de professionalisering van 

de Verkiezing Beste Binnenstad bouwt het Platform Binnenstadsmanagement op dit moment aan 

de Binnenstadsbarometer. Deze online barometer maakt de ontwikkeling van de aangesloten 

Nederlandse binnensteden inzichtelijk. De Binnenstadsbarometer wordt tijdens de verkiezing in 

2020 gebruikt om de steden te selecteren die mogen deelnemen aan de Verkiezing Beste 

Binnenstad. 

 

Aan de hand van diverse databronnen van onze dataleveranciers wordt de barometer voor een 

groot deel gevuld. Middels deze enquête wordt informatie verzameld die (nog) niet uit de 

beschikbare (open) data verkrijgbaar is. De informatie die wij uit deze enquête ophalen wordt 

gebruikt in het waarderingsproces van de binnenstad. Door deze vragenlijst in te vullen kunnen wij 

uw stad meenemen in de voorrondes van de verkiezing met een complete beoordeling; om zo tot 

een top 7 te komen! 

 

Om de resultaten zo zuiver mogelijk te houden stellen wij het op prijs als u, wanneer u geen kennis 

van de gevraagde informatie heeft, deze vragenlijst met uw collega's deelt. 

 

Bij vragen of voor meer informatie kunt u contact opnemen met Anne op 't Eijndt via 

platform@binnenstadsmanagement.org of +31 (0)411 850 599. 

 

Bij voorbaat dank voor uw input. 

 

Met vriendelijke groet, 

 

Felix Wigman 

Voorzitter Platform Binnenstadsmanagement 

 

 

 

Contactgegevens 
 

Voornaam  

Achternaam  

Email  

 

Bij welke gemeente bent u werkzaam? 

 

 

 

Meer dan één binnenstad? 
 

Heeft uw gemeente meerdere binnensteden? Specificeer dan bij de volgende vragen 

voor elke binnenstad uw antwoord. 
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Economische aspecten van de binnenstad 
 

Investeringen 

De volgende vragen gaan over investeringen in de binnenstad. Hiermee worden 

werkelijke uitgaven t.b.v. de binnenstad bedoeld, niet de in begrotingen vastgelegde 

verwachtte uitgaven. 

 

Hoeveel is er door de gemeente in 2018 geïnvesteerd in de binnenstad (uitgedrukt in 

euro's)?  

Hiermee bedoelen wij: 

 de uitgaven aan het beheer van de binnenstad 

 het budget voor de marketing van de binnenstad   

 alle subsidies die zijn uitgekeerd aan binnenstadspartijen.  

Andere investeringen mag u buiten beschouwing laten. 

 

Uitgaven beheer binnenstad € 

Budget binnenstad marketing € 

Uitgekeerde subsidies € 

 

Hoeveel is er door georganiseerde, private partijen in 2018 geïnvesteerd in de 

binnenstad (uitgedrukt in euro's)? 

Hiermee bedoelen wij:  

 de financiële bijdragen die ondernemers, vastgoedeigenaren en/of andere 

partijen bijdragen in een samenwerkingsvorm (BIZ, reclamebelasting, opslag 

OZB etc.) 

 de bouwkosten van alle aangevraagde vergunningen in de binnenstad.  

Andere investeringen mag u buiten beschouwing laten.  

 

Financiële bijdrage binnenstadspartijen € 

Bouwkosten uit vergunningsaanvragen € 
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WERKGELEGENHEID 
 

Hoeveel arbeidsplaatsen (in fte's) zijn er in de binnenstad? 

 

 

Kunt u de fte's aan werkgelegenheid in uw binnenstad verdelen naar sectoren? 

Deze indeling is gebaseerd op de SBI's codes, zoals die ook gebruikt worden in de LISA 

datasets. 

 

Groot- en detailhandel % 

Informatie en 

communicatie 

% 

Horeca % 

Financiële instellingen % 

Onderwijs % 

Gezondheidszorg % 

Cultuur, sport en 

recreatie 

% 

Overig % 

 

PROFILERING 
 

Marketing 

Is er een partij verantwoordelijk voor de citymarketing binnen uw gemeente? 

 Nee  
   

 Ja, 

namelijk 

 

 

Hoe is de binnenstad hierin vertegenwoordigd? 

 De binnenstad heeft haar eigen budget voor citymarketing 
   

 Binnen het budget voor de citymarketing van de gemeente is een deel voor de 

binnenstad  

 gereserveerd    

 De promotie en marketing van de binnenstad valt onder het centrummanagement 
   

 Anders, nl.  
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Hoeveel budget is er in totaal beschikbaar voor de marketing van de binnenstad? Welke 
partijen zijn verantwoordelijk voor dit budget? 

 

 

 

 

 

 

Op welke social media kanalen is uw gemeente actief? 

 

 Facebook 
   

 Twitter 
   

 Instagram 
   

 Anders, nl.  

 

Heeft de binnenstad op uw sociale media een eigen profiel? 

 

 Ja 
   

 Nee 

 

Geef hieronder de URL's van uw social media pagina's. 

 

 

 

 

 

 

 

Evenementen 

 

Hoeveel openbare evenementen worden er jaarlijks in uw binnenstad georganiseerd? 

Kunt u deze specificeren? 

 

 

 

 

 

 

 

Hoeveel van de evenementen in uw binnenstad trekt bezoekers van buiten de regio? 
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Is er één- of meerdere warenmarkt(en) actief in uw binnenstad? 

 

 Nee  
   

 Ja,namelijk  

 

Hoeveel weekmarkten worden er in uw binnenstad georganiseerd? 

 

0 1 2 3 4 5 6 7 8 9 10 >10 

 

Hoeveel maandelijkse markten worden er in uw binnenstad georganiseerd? 

 

0 1 2 3 4 5 6 7 8 9 10 >10 

 

Hoeveel grote sportevenementen worden jaarlijks in uw binnenstad georganiseerd? Kunt 

u deze specificeren? 

 

 

 

 

 

 

 

GOVERNANCE 
Organisatiegraad 

 

Is er sprake van een centrum- of binnenstadsmanagement in de binnenstad? 

 

 Ja 
   

 Nee 

 

Is er een centrum- of binnenstadsmanager aangesteld? 

 

 Ja 
   

 Nee 

 

Hoeveel partijen zijn bij het centrum- of binnenstadsmanagement aangesloten? 

Specificeer de namen van de organisaties/verenigingen.  
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Welke diverse partijen zijn hierin te onderscheiden? 

 

 Gemeente 
   

 Horeca 
   

 Winkeliers 
   

 Bewoners 
   

 Dienstverlening 
   

 Vastgoed 
   

 Cultuur 
   

 Warenmarkt 
   

 Anders, nl.  

   

 

Welke van deze partijen hebben een georganiseerde achterban (vereniging, stichting, 

o.i.d.)? 

 

 Organisatie van horecaondernemers 
   

 Organisatie van winkeliers 
   

 Organisatie van bewoners 
   

 Organisatie van dienstverlening 
   

 Organisatie van vastgoedeigenaren 
   

 Organisatie van culturele instanties 
   

 Organisatie van de warenmarkt 
   

 Anders, nl.  

   

   

 

Kunt u een waardering geven van de organisatiegraad van de verschillende partijen? 

 

 Zeer 

slecht 

Slecht Neutraal Goed Zeer 

goed 

 

Horecaondernemers 1 2 3 4 5 nvt 
   

Winkeliers 1 2 3 4 5 nvt 
   

Bewoners 1 2 3 4 5 nvt 
   

Dienstverlening 1 2 3 4 5 nvt 
   

Vastgoedeigenaren 1 2 3 4 5 nvt 
   

Culturele instanties 1 2 3 4 5 nvt 
   

Warenmarkt 1 2 3 4 5 nvt 
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Financiële verantwoordelijkheid 

 

Hoeveel partijen leveren een financiële bijdrage aan de ontwikkeling van de binnenstad? 

 

 

 

 

Welke partijen zijn hierin te onderscheiden? 

 

 Gemeente 
   

 Ondernemers 
   

 Bewoners 
   

 Vastgoedeigenaren 
   

 Culturele instanties 
   

 Warenmarkt 
   

 Anders, nl.  

   

   

 

 

Is de samenwerking en bijdrage aan de binnenstad geformaliseerd, in de vorm van 

bijvoorbeeld een BIZ, ondernemers- of vastgoedfonds? 

 

 Nee  
   

 Ja,namelijk  

 

 

Beleidsvorming 

 

Zijn voor de volgende thema's beleidsstukken opgesteld binnen uw gemeente en op 

welke schaal wordt dit gespecificeerd? 

 Nee,  

geen beleid 

Ja,  

op gemeenteniveau 

Ja,  

op binnenstad 

niveau   

Wonen    
  

Klimaat & duurzaamheid    
  

Mobiliteit    
  

Maatschappelijke voorzieningen    
  

Digitalisering    
  

Detailhandel    
  

Horeca    
  

Openbare ruimte    
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Voor welk van deze thema’s is er een concreet uitvoeringsprogramma opgesteld? 

 

 Wonen 
   

 Klimaat & duurzaamheid 
   

 Mobiliteit 
   

 Maatschappelijke voorzieningen 
   

 Digitalisering 
   

 Detailhandel 
   

 Horeca 
   

 Openbare ruimte 

 

Communicatie 

 

Is er binnen de gemeente één centraal aanspreekpunt aan te wijzen waar stakeholders 

terecht kunnen met vragen of opmerkingen? 

 

 Nee  
   

 Ja,namelijk  

 

 

Maakt u binnen de gemeente gebruik van een communicatieplatform (online omgeving 

waar betrokkenen informatie kunnen delen) en in welke vorm? 

 

 Nee  
   

 Ja,namelijk  

 

 

Welke partijen zijn hierbij aangesloten? 

 

 Gemeente 
   

 Winkeliers 
   

 Horeca  
   

 Vastgoedeigenaar  
   

 Dienstverlening 
   

 Cultuur 
   

 Bewoners 
   

 Warenmarkt 
   

 Anders, nl.  
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Welke andere communicatiekanalen benut uw gemeente? 

 

 Nieuwsbrief 
   

 Reguliere overleggen 
   

 Website 
   

 Sociale media 
   

 Anders, nl.  

   

   

 

 

SMART SOLUTIONS 
 

Over welke onderwerpen wordt binnen uw gemeente intern data verzameld? Denk onder 

andere aan: passantenstromingen, inwoners, verkeer en vervoer, luchtkwaliteit. 

 

 

 

 

 

 

Stelt uw gemeente intern verzamelde data openbaar beschikbaar? 

 

 Ja, alle data die de gemeente verzamelt is (geanonimiseerd) openbaar beschikbaar 
   

 Ja, een deel van de data is openbaar beschikbaar 
   

 Nee, er wordt geen data openbaar beschikbaar gesteld 

 

Is er een vervoerssysteem dat gebruikt maakt van deelvoertuigen (deel-fietsen, -steps, -

auto's) aanwezig in de binnenstad? 

 

 Nee  
   

 Ja,namelijk  

 

Maakt u in de binnenstad gebruik van digitalisering om bezoekers meer beleving en 
comfort te bieden? Bijvoorbeeld in de vorm van digitale informatiezuilen, slimme 
verlichting, crowding maatregelen. 

 

 Nee  
   

 Ja,namelijk  
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Is er binnen de gemeente iemand verantwoordelijk voor de digitalisering van- of 

toepassingen van smart solutions in de binnenstad? 

 

 Nee  
   

 Ja,namelijk  

 

Kunnen bewoners online hun zaken regelen bij de gemeente? 

 

 Nee  
   

 Ja   

 
 

Zo ja, welke processen kunnen online uitgevoerd worden? 

 

 

 

 

 

 

 

Indien er in uw binnenstad andere projecten gericht op-/met behulp van smart solutions 

lopen, deze graag hier specificeren.  

 

 

 

 

 

 

 

 

 
 
Dit is het einde van de vragenlijst. Bedankt voor uw input! 
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