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Abstract
Sustainability assessment has the potential to enhance the contribution of area development projects to
achieving the Sustainable Development Goals of the United Nations. Existing sustainability assessment
frameworks for The Netherlands are sub-optimal, as there are not robust due to their methodology, not
comprehensive whereby it misses elements of sustainability, difficult to measure due to data
unavailability. This thesis developed an alternative framework that overcomes these shortcomings,
enabling developers and municipalities to measure the integrated sustainability of the built environment
of area development projects. The framework was built through a Delphi process whereby a group of
professionals and scientists, starting from existing national and international sustainable development
frameworks, selected a set of relevant indicators, proposed a standardization approach for their
combination and defined an appropriate weighting scheme. The framework was tested with historical
data from two cases; a new residential area and the redevelopment of an industrial area. The developed
framework has 17 themes with a total of 37 indicators to measure different aspects of sustainability.
Together, the standardised indicators provide a method to measure the integrated sustainability of area
(re)development projects in The Netherlands. The framework is easier to measure than the BREEAM
Gebied framework and better substantiated than the NL Gebiedslabel, thereby providing a tool to make
sustainability assessment of area development projects a more used practice.

Key words: Sustainability, Assessment, Area development, Built environment, Integrated, Delphi.
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Summary
The United Nations formulated Sustainable Development Goals (SDGs) to guide development and deal
with climate change, poverty and education. As of 2020, The Netherlands has shown insufficient effort
towards achieving some of the SDGs, including goals for red list species and phosphorus and nitrogen
surplus. A more sustainable approach towards urban (re)-development can significantly help to achieve
many SDGs, including Sustainable Cities and Community, Climate Action and Life on Land. However,
current existing frameworks that help developers and municipalities with a sustainability assessment are
sub-optimal, as they are not robust, not comprehensive or are difficult to measure.
This thesis developed a framework that overcomes those shortcomings, enabling developers and
municipalities to measure the overall sustainability of the outdoor environment of area development
projects in a more robust and comprehensive way. The framework was developed in three phases,
“indicator selection”, “standardization and weighting” and “testing and evaluation”. The Delphi
method was used in most steps, as it is a structured way of communication through which experts
could react to indicators, targets, baselines and respond to comments of each other.
The indicator selection was started by selecting goals that sustainable area development should
contribute to. Next, these goals were grouped into sustainability themes. For each theme, indicator
selection criteria were set. Afterwards, the selection criteria were used to identify indicators from
literature and other frameworks. Subsequently, the indicators were selected by expert groups in a Delphi
process for each theme.
In order to combine indicators, these were standardised into five-step scales, weights were assigned to
each theme and indicator for calculating the overall sustainability score. The five-step scales are
performance levels, starting from the minimal level that is relevant for sustainability to the level that
area development should strive for. Weights were set for the themes and indicators. In the final phase,
two cases were used to test the framework to ensure robustness. The functioning of the framework was
evaluated based on the test results. In the evaluation, some modifications in the framework were made
to ensure robustness, comprehensiveness and measurability.
When comparing the developed framework with BREEAM Gebied, LEED, NL Gebiedslabel and the
framework of Zheng (2017) it was noted that the developed framework pays more attention to the work
and living environment, inclusion, commissioning and soil quality, while it pays less attention to the
location of the development, the buildings, social cohesion and soil pollution. The weights were
compared to BREEAM Gebied and have a similar distribution. The test results were compared to the
results of NL Gebiedslabel, the scores on themes show differences but the overall sustainability scores
are very close.
The developed framework provides an understandable, measurable, comprehensive and robust method
to assess the sustainability of area development projects in The Netherlands. Thereby it has more
potential to make sustainability assessment of area development projects a widely applied tool than the
existing frameworks. This thesis expanded on the existing body of literature by describing the first
application of the Delphi method for sustainable area development assessment in The Netherlands. The
developed framework can be used to collect data for research on project sustainability. Additionally, it
can be used to identify gaps in the integrated sustainability of projects to steer projects towards a more
sustainable and liveable outcome.
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1 Introduction
The effects of climate change are becoming more evident, but the human race is still not able to mitigate
its impact and adapt to the changing climate (Horlings et al. 2020). The member states of the United
Nations pledged to reduce their climate impact and support each other in adapting to climate change.
These ambitions were the foundation of the Sustainable Development Goals (SDGs) formulated in 2015
(United Nations, 2019). The SDG monitor of the United Nations has shown insufficient effort to
achieving the goals (Horlings et al. 2020). Many SDGs are related to urban areas, such as the goals
regarding sustainable cities, responsible consumption and production, climate adaptation and mitigation
and living quality for humans, animals and plants (United Nations, 2019). Our activities and impact are
shaped by spatial design. Spatial design directly influences these goals as this dictates human activities
and the interactions of man-made and natural systems. For instance, in spatial design, decisions are made
if there is space for nature and how we use ecosystem services. This directly influences the lives of the
animals, CO2 storage, rainwater absorption and infiltration, the reduction and perception of heat stress.
To contribute to achieving the SDGs, it is important to have insight into the qualities (economic, social
and environmental) and environmental impacts an area has. When this is known it is easier to enhance
the qualities of an area and reduce its environmental impacts. During (re)development it is relatively
easy to make an area more sustainable. The urban form has a direct influence on the sustainability of the
area (Jabreen, 2006). But also in redevelopment, with small changes, some qualities of an area can be
enhanced and the environmental impact can be reduced (Boyle et al., 2018; Zheng et al., 2017). Making
these physical changes on a neighbourhood level in the spatial design is called area development. These
changes are not (only) in buildings but in the built environment and/or soil. Sustainable area
development is more than the sustainable use of natural resources and the environment as it also
emphasizes sustainable human welfare and residence happiness (Yan et al. 2018).
The Netherlands is working on the SDGs, however, no progress is made on some of the goals (Horlings
et al. 2020). In a recent update regarding the progress towards achieving the SDGs in The Netherlands,
it was concluded that insufficient effort is shown and some topics such as Red List species, phosphorus
and nitrogen surplus are moving away from their targets (Horlings et al., 2020). Applying sustainability
indicators at the beginning of the urban planning process could help to achieve sustainability goals
throughout the process which would eventually result in more sustainable areas (Rosales, 2011). A
sustainability assessment framework could be used to gain insight into a projects sustainability and guide
improvements throughout the process. Additionally, it could be used to assess the effects of the proposed
changes. According to the Netherlands Commission for Environmental Assessment (Verheem &
Draaijers, 2014) sustainability assessment has great potential to improve the quality of discussion on
possible directions of development and can contribute to the democratic quality of policymaking through
weighting alternatives, consequences, costs and profits. Thereby, it could contribute to the well-being
of communities. Especially in a situation with conflicting economic, social and environmental interests,
sustainability assessment can provide unbiased insight for proper decision making (Zheng et al., 2017).
The Netherlands Commission for Environmental Assessment (Verheem & Draaijers, 2014) suggests
that the main challenge for sustainable assessment might be its translation into a widely used tool that
is comprehensive yet pragmatic.
To help policymakers, van Stigt et al. (2015) argue that science should provide policymakers with
decision frameworks by attaching weights to environmental quality instead of providing them with more
or better knowledge. More knowledge is primarily used by policymakers to balance all interests so that
decisions are politically and publicly supported instead of searching for higher environmental quality.
Scientific knowledge can make more impact by assessing and weighing environmental values and
thereby providing directions towards a higher environmental quality rather than by providing more room
for political manoeuvres (van Stigt et al., 2015).
To support decision making and contribute to more sustainable areas, the indicators in a framework
should be based on measurability, understandability, comprehensiveness (covering all the relevant
objectives), and robustness (Haider et al., 2018). A framework to assess the sustainability of area
development projects could help to make the built environment more sustainable.
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In The Netherlands, there are three organisations offering sustainability assessment as a service,
BREEAM-NL Gebied (BREEAM NL, 2018), GPR Stedenbouw (GPR, 2020) and NL Greenlabelslabel
(NL Greenlabel, 2020). The frameworks developed by BREEAM NL and GPR Stedenbouw are rather
complicated as they have many technical indicators, involve a high workload and have high costs
(Kerpel, n.d.). The NL Gebiedslabel is relatively cheap and better comprehendible than the other two.
However, it lacks a systematic methodology. To make sustainability assessment a more widely used
tool, which helps to create more sustainable areas, it should be affordable and comprehendible (Verheem
& Draaijers, 2014). Currently, there is no framework that is measurable, understandable and
comprehensive and easily applicable that could make sustainability assessment a more widely used tool
and thereby contribute to more sustainable areas.
The development of frameworks to assess sustainability is an expanding field of research. The data that
can be collected via such frameworks can be used to study gaps in practical knowledge on how to
develop sustainably, trend monitoring and relating sustainable development to other societal processes.
According to Khalifeh et al. (2019), there is a lack of empirical evidence on project sustainability of area
development projects. This data could gain more insight into the shortcomings of policy and practice to
get to sustainable development practices. A sustainability assessment framework for area development
projects could be used to collect data on this topic.
There are scientific frameworks to measure the sustainability of area development. Many of them are
sectoral and focus only on one topic such as mobility, water management or waste management (Uitto,
2019). However, it is important to switch from the well-established sectoral frameworks to integrated
frameworks that give an overall view of the sustainability of area development (Verma & Raghubanshi,
2018).
Boyle et al. (2018), Tanguay et al. (2010), Uitto (2019) and Verma & Raghubanshi (2018) have
conducted literature studies on the topic of frameworks for assessing sustainability of area development
projects. Those studies identified problems with the existing scientific frameworks. The main problem
of most frameworks is the area to which the frameworks can be applied. A “one-size-fits-all” approach
for the whole world is inadequate due to the underlying institutional, geographic, climatic, social and
economic conditions of an area (Boyle et al. 2018). A framework should be specific to the context in
which the interventions are made, yet not too specific to allow for comparison of similar projects (Boyle
et al., 2018; Tanguay et al., 2010; Uitto, 2019). Most frameworks focus on a city-scale such as the ones
of Klopp & Petretta (2017), Rodrigues & Franco (2019), Xing et al., (2009) and Yan et al. (2018). These
frameworks are relevant for providing insight into sustainability, however, they are not useful for
generating knowledge on project sustainability and steering development projects. Yet, there are some
frameworks that are made for an area scale (Alyami et al., 2015; Huang et al., 1998; Musa et al., 2015).
Many of the existing frameworks focus only on new developments, while the biggest sustainability
challenges lay in urban regeneration (Boyle et al., 2018). Only some of the existing frameworks focus
can be applied to redevelopment (Zheng et al., 2017). Another problem is that many of the available
frameworks are not applicable due to a lack of data (Boyle et al., 2018; Klopp & Petreta, 2017; Uitto,
2019; Verma & Raghubanshi, 2018). For The Netherlands, there is currently no scientific framework
that addresses the challenges identified by Boyle et al. (2018), Uitto (2019) and Verma & Raghubanshi
(2018).
Currently, there is no robust and comprehensive sustainability assessment framework for area
(re)development projects in The Netherlands. A framework should be measurably and understandable
to assist project developers and municipalities in steering towards more sustainable living environments.
This study will provide an answer to the question of how the integrated sustainability of area
development projects in the Netherlands can be measured. In addition to the lack of practical frameworks
to steer area development projects, there is a gap in knowledge on project sustainability. To collect data
for this purpose, a structured method of assessment should be used.
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1.1 Worldview
This thesis is written from a bright green environmentalist perspective. Bright green environmentalism
recognises that there are ecological limits that should not be exceeded to prevent irreversible damage
(Mcgrail, 2011). This project tries to contribute to a sustainably prosperous society that operates within
the planet’s limits. If systematic changes take place, prosperous sustainable well-being can be created
for the developing and developed world. This perspective gives a large role to sustainable innovation to
solve environmental problems but does not consider technology as the only solution (McGrail, 2011).
This thesis is close to the bright green environmentalist perspective but gives a larger role to naturebased solutions than to technological innovation. Nature-based solutions are working with nature and
using its capacity to help society in achieving sustainability goals. Nature inclusive practices can be a
way to obtain a prosperous sustainable society without crossing the ecological limits of the natural
system.

1.2 NL Greenlabel
This study was executed in collaboration with NL Greenlabel, an organisation that strives for sustainable
development in The Netherlands. NL Greenlabel has created labels to measure the integrated
sustainability of plants, products, plots and areas (NL Greenlabel, n.d.). To increase their impact, NL
Greenlabel is interested in a scientific substantiated framework to assess the sustainability of area
development projects. This framework was developed in addition to the further development of their
labels. After executing this study, the possibilities for application of the developed framework by NL
Greenlabel will be considered. This gives the freedom and integrity needed for a master thesis project
as there is no need to meet the desires of NL Greenlabel if this is in contrast with scientific arguments.
Nevertheless, it is desirable, for the societal impact, to be used by NL Greenlabel. Experts of NL
Greenlabel (urban planner, landscape architects, ecologist, horticulturist), the owners, scientific board
of advice, partner network and independent assessors (who work with the current assessment method of
NL Greenlabel) were asked to contribute to the framework.
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2 Theoretical framework
2.1 Sustainable development
To measure the sustainability of area development, it is important to know what is meant by the concepts
“sustainability” and “sustainable development”. There is often confusion regarding the definition of
sustainability which does not help to support the root idea of sustainable development (Shi et al., 2019).
The different ways to interpret sustainability have to be understood before a definition can be made. The
most used definition of sustainability is the one formulated in the Brundtland Report (Fenichel & Zhao,
2015):
“Sustainable development is development that meets the needs of the present without compromising the
ability of future generations to meet their own needs.” (World Commission on Environment and
Development, 1987, p 41)
There are different interpretations of the term “sustainability”. Most interpretations differ on the degree
of substitutability (Carter, 2001). This can be classified into four categories: very weak; weak; strong;
and very strong sustainability. Very weak sustainability allows for infinite substitution between natural
capital and other capital. For instance, it is sustainable to cut down a forest as long as the monetary value
of the timber is equal to or higher than the value of the forest. Weak sustainability recognises that some
life-supporting ecosystem services cannot be replaced, but it allows substitution between different types
of capital. In the example, this would mean some trees can be cut down if the timber has a similar or
higher monetary value and the remaining trees can still provide life-supporting ecosystem services.
Strong sustainability states that the total natural capital stock should not be further reduced, but that
substitution between different stocks of natural capital is possible. In the example, this would mean that
trees can be cut down, as long as it is replaced by other natural values, such as different types of
vegetation. Very strong sustainability does not allow for any substitution of natural capital (Carter,
2001). Shi et al. (2019) make a different categorisation by combining weak and very weak sustainability
in one category where natural and other capital is completely substitutable. The term “strong
sustainability” is used for an interpretation where natural capital plays an irreplaceable role in production
and consumption, but natural and manufactured capital are substitutable as long as ecological thresholds
are not crossed. This can be compared to the weak interpretation as described by Carters (2001). The
last category that Shi et al. (2019) make is “absurdly strong sustainability”, which can be compared to
Carters (2001) interpretation of very strong sustainability. More categorisations use the terms strong and
weak sustainability in a different way (Fenichel & Zhao, 2015; Hediger, 2000). For the discussion
regarding the substitutability of sustainability, the categorisation of Carter (2001) was used in this thesis
as he provides more differentiation in the degree of sustainability and neutral terminology.
The first time the term “sustainable development” was defined is in the report “Our Common Future”
(The Brundtland report) of the World Commission on Environment and Development which is stated
above (Shi et al., 2019). This definition can be seen as a weak interpretation of sustainability in the
categorization of Carter (2001) because, in the key concepts that elaborate on sustainability, it is stated
that there are limitations imposed by the state of technology and social organization on the
environment’s ability to meet the needs of the future (World Commission on Environment and
Development, 1987). However, their way of describing sustainability is very general and lacks direct
and practical operability (Crossman et al., 2018; Shi et al., 2019).
Since the United Nation summit in 2015, the understanding of sustainable development changed. It was
not solely regarding pursuing economic growth, but the new SDGs put forward the concept of inclusive
growth and coordinated economic (SDG 8, 9, 10 and 12), social (SDG 1, 2, 3, 4, 5, 7, 11 and 16) and
environmental (SDG 6, 13, 14 and 15) development (United Nation, 2015.). The interpretation of
sustainability did not change. In 2030, the planet should be protected from degradation (United Nations,
2019), but the specific goals SGD 12.5 and 12.C speak about reducing waste generation and rationalizing
inefficient fossil-fuel subsidies (and not stopping them) which implies acceptance of substitution and
the loss of natural stocks. In the categorization of Carter (2001), this would be weak sustainability.
The weak interpretation of sustainability is still common (in comparison made to the categorisation of
Carter (2001)) (Shi et al., 2019). Oliveira (2018) and Shi et al., (2019) identified the problem of inter10
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generational equity in sustainable development; the SDGs were formulated for 15 years, the
establishment of short term goals may affect the establishment of long term goals and thereby not the
welfare of future generations (Uitto, 2019). Another problem with the SDGs is that one set of goals
might not do justice to the cultural diversity in the world and that more consideration of local realities,
cultural identity and values would help sustainable development (Heink & Kowarik, 2010).

2.2 Assessment
Sustainability assessment is a method to gain insight into a project's contribution to sustainable
development and potential for enhancement of its sustainability. Sustainable development evaluation
should start from the complex dynamic system in which the intervention is situated and take a
comprehensive view of interventions in their context (Boyle et al., 2018). To assess sustainability,
indicators can be used to show how a project scores on a variety of aspects (Medeiros & van der Zwet,
2020). An indicator is an observable and measurable characteristic that depicts the condition or change
of the object of study. Uitto (2019) argues that the largest challenge in sustainable development is the
existing built environment since activities in cities have a large environmental impact and there is more
exiting built environment than new being built. Therefore, frameworks should be applicable to urban
regeneration projects. A framework for this should be a combination of qualitative and quantitative
methods (Verma & Raghubanshi, 2018). Theoretical frameworks are still the preferred way to do this,
as long as these address the complex relationships, differing time and geographical scales (Boyle et al.,
2018).
The delineation of this study is area development projects on a neighbourhood level. The neighbourhood
level is a sub-area of a city district where people live, work, shop or spend their leisure time and where
their daily lives are largely influenced. (Liu et al., 2017)
Verma & Raghubanshi (2018) did a literature study on sustainable area development indicators and
identified challenges and opportunities for building a framework. See Fout! Verwijzingsbron niet
gevonden., for the steps and the constituents to develop an indicator framework for urban sustainability
(Verma & Raghubanshi, 2018). These steps were used to structure the process of developing the
framework in this thesis.

Figure 1, Steps involved in an indicator framework along with constituents of each step (Verma & Raghubanshi, 2018)
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First, the context of the assessment should be known. This information can be gathered from government
policies, the existing type of urban areas and the sectors that are involved (because of the integrated
approach, most urban sectors will be involved). Then, the goals to which sustainable area development
should contribute must be set, these can be selected from different sources via participation. This set of
goals indicates what should be measured, based on which, indicator selection criteria can be chosen. In
the next step, these indicator selection criteria are used to identify indicators. The set of indicators for
the framework can be chosen via participation from the identified indicators (Verma & Raghubanshi,
2018). This is an iterative process where modifications can be made in different steps (Huang et al.,
1998; Tanguay et al., 2010; Verma & Raghubanshi, 2018). After the indicator selection, a performance
baseline and target must be set. The baseline and target define the range on which a project can score on
a certain indicator. The baseline is the lowest level and the target is the highest level. Both performance
levels can be quantitive or qualitative. The performance levels can be set based on data or via stakeholder
participation. When the first version of the framework is constructed, it should be applied to test its
performance. The results of the application can be evaluated to identify shortcomings and modify the
framework. Also, a sensitivity analysis can be executed to gain insight into the responsiveness of the
framework to changes in the input. On the last steps, report findings, applying findings and sustaining
the indicator framework, little knowledge is available. (Verma & Raghubanshi, 2018)

2.3 Indicator selection
According to Huang et al. (1998), Tanguay et al. (2010) and Verma & Raghubanshi (2018) indicator
selection is an iterative process that involves making selection criteria, identifying indicators and
selecting indicators. There is a large diversity of approaches, depending on the definition of sustainable
development that was chosen. Even with similar approaches, there are considerable differences in
methodologies. There are no universal methods or approaches to developing a sustainability indicator
framework (Dale & Beyeler, 2001). Because of the many possibilities in goals and approaches,
stakeholder or expert sessions are often used to make choices (Tanguay et al., 2010). By involving
stakeholders the process becomes subjective as the outcome depends on the involved stakeholders.
Although the approach is subjective, it can be used to validate the choice of indicators (Tanguay et al.,
2010). Based on a literature review of 17 sustainable development indicator systems, Tran (2016)
concluded that there are no non-subjective frameworks, however, action can be taken to make the
process less superficial. Firstly, it should be built on a definition of sustainability that is consistent with
the Brundtland report, reflecting the economic, social and environmental dimension of sustainability.
Secondly, the objectives for the indicators should reflect the existing trade-off between the specificity
of the local context, and the need to homogenize the indicators to allow comparison between different
areas. Lastly, the objectives must take the target audience into account and support municipal sustainable
development strategies (Verma & Raghubanshi, 2018).
The literature suggests two approaches to select sustainable development indicators. Namely top-down
and bottom-up. The top-down approach is expert/researchers led while the bottom-up is led by
stakeholders (Verma & Raghubanshi, 2018). Top-down approaches are more applicable to the national
and global scale. Bottom-up approaches are more applied to the local and regional scale (Tran, 2016).
As this framework must be applicable for all local projects taking place in The Netherlands, a top-down
method is most applicable.

2.3.1 Sub-goals
As discussed in chapter 2.1 there is confusion about the understanding of sustainability (Uitto, 2019).
There are no universal norms for sustainability goals for area development. According to Verma &
Raghubanshi (2018), stakeholder participation is needed for setting the goals of an evaluation
framework. The goals should be identified according to some universal criteria and based on local
conditions. The universal criteria can be based on the United Nations SDGs and related Urban
Sustainable Development Goals (USDG) (United nation, 2015.; Huang et al., 1998). To take the local
conditions into account, national policies can be studied. For practical reasons, the goals should be
within the sphere of influence of an area development project.
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A long list of goals might lead to an unstructured process and will make it hard to see the relations
between indicators and goals. Therefore, the goals can be grouped into themes. Determining themes of
sustainable development can help to create a sound conceptual framework (Verma & Raghubanshi,
2018). The scores of indicators within a theme can then be aggregated and used as indices (Tanguay et
al., 2010). The indices allow for a comparison of the performance of themes.

2.3.2 Selection criteria
To identify relevant indicators, selection criteria must be set. These criteria are norms against which the
indicators can be held. According to Heink & Kowarik (2010), it is important to clarify what kind of
indicators are used. Heink & Kowarik (2010) argue that indicator can either be descriptive or normative
indicators. Descriptive indicators have the goal to show what the status is of something, while normative
indicators are meant to compare to a certain set of norms (Heink & Kowarik, 2010). For this study, only
normative indicators were used as normative indicators can be used to compare the performance of a
project to the desirable level (see 0).
Indicator selection criteria can be taken from literature and decided on in expert sessions (Tanguay et
al., 2010). An overview of different sets of selection criteria is provided in
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Table 1. Tanguay et al. (2010) found in their study that six frequently used selection criteria in the
academic literature are; credible, universal, available data, comprehensive, links with management,
spatial and temporal scales of applicability. All these criteria can be used for the Dutch context what
influences the availability of data, links with management and spatial and temporal scales of
applicability. Because of the generality of these selection criteria, these can be used for all indicators.
The criteria of Tanguay et al. (2010) focus on the usefulness of indicators for measuring. However, the
criteria do not ensure a comprehensive set of indicators and that the indicators are effective for
measuring sustainability. Rosales (2011) concludes that a variety of elements are important to be
assessed by indicators to contribute to sustainable cities. These elements are metabolism, selfsufficiency, vulnerability, land tenure, safety and quality of habitat. All these elements should be covered
by a sustainability framework. Also, to gain insight into the effectiveness of indicators to measure
sustainability, the framework of Veleva & Ellenbecker (2001) (Lowell institute of sustainable
production) provides a categorisation. This framework differentiates into five levels of effectiveness of
sustainability indicators. Starting with level one; “Compliance with regulation” and ending with level
five; “Long-term quality of life and carrying capacity”. The higher the level the more an indicator can
say about sustainability, but also more data is required (Veleva & Ellenbecker, 2001).
The criteria of Tanguay (2010) will be used for all indicators. The criteria of Rosales (2011) and Veleva
& Ellenbecker (2001) will be used for themes to ensure that the set of indicators is comprehensive and
effective for measuring sustainability.
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Table 1, Indicator selection criteria

Source

Selection criterion
Credible
Universal
Available data

Tanguay
(2010)

Comprehensive
Links with management
Spatial and temporal scales of
applicability
Metabolism
Self-sufficiency

Rosales
(2011)

Vulnerability
Land tenure
Safety
Quality of habitat
Level 1
Level 2

Veleva &
Level 3
Ellenbecker
(2001)
Level 4
Level 5

Description
Trustworthy, coming from a decent source
Can be applied in many situations
It is possible to collect the data without
making much cost
Including nearly all relevant elements
Has the same scope as the goals and
follows the institutionalised working
methods
Measurable on the scale of a project area
and within a short period of time
The material flows into the area, within the
area and out of the area
The level to which an area can fulfil its
own demand
The inability to cope with certain impacts
Ownership and responsibility for land
Protection from dangers
How people and animals perceive the
environment
Compliance with regulation
Measure inputs, outputs and performance,
effectively measure resource use efficiency
Measure potential effects on the
environment
Beyond the immediate boundary, Life
Cycle Analysis
Long-term quality of life and carrying
capacity

2.3.3 Indicator identification and selection
There are different ways to identify indicators, from scientific literature, from other frameworks or via
experts. The selection criteria can be used to choose which indicators can be taken to the next phase.
When the potential indicators are identified, the indicators for the framework must be selected from the
potential indicators based on expert sessions (Tanguay et al., 2010).
Working with large numbers of indicators causes practical difficulties (Tanguay et al., 2010). If a large
number of indicators are being used, a lot of data needs to be collected to be able to use the framework.
This makes methods such as Pressure State Impact (PSI) or Driver Impact Pressure State Response
(DIPSR) difficult to apply for integrated sustainability assessment as they require three to five indicators
per topic which would result in many indicators if there are many topics (Verma & Raghubanshi, 2018).

15
Integrated sustainability assessment of area development projects in The Netherlands

2.4 Standardisation
To combine different indicators into one framework, the scores must be standardized. According to
Haider et al. (2018), this can be done by setting a performance baseline and selecting targets. A baseline
is the lowest performance that can be measured by an indicator. The target is the highest performance
level, which should be strived for. The combination of the target and baseline make an indicator a
normative indicator, as it compares the performance to selected norms (Heink & Kowarik 2010). The
baseline is usually set by collecting national or regional data. However, by setting the baseline based on
data regarding regular practice, the sustainability level becomes dependent on what other projects do,
and not on the impact the project has. Targets are often taken from policy targets that aim for a certain
level of sustainability (Haider et al., 2018).
Most indicator frameworks use fixed points to evaluate sustainability indicators without taking the
geographical characteristics and seasonal variations into account (Haider et al., 2018). For instance,
basing points on several ranges of rainwater that can be infiltrated in an area, such as 100% of rainwater
can be infiltrated for 5 points, 85% for 4 points, 70% for 3 points etc. Three examples of fixed point
indicators are given in Table 2. The fixed point system can be criticized as it might be misleading, hence,
the same yardstick cannot be applied to different geographic, climatic and technological characteristics
(Haider et al., 2018). However, as Boyle et al. (2018), Liu et al. (2017), Tanguay et al. (2010) and Verma
& Raghubanshi (2018) state, if the context is taken into account in an assessment that is based on theory,
the outcomes are valuable.
Table 2, Example of indicators with the scores for different performance levels.

Topic

Indicator

Score
Too low 0
Baseline 1
Rainwater
% rainwater of a once in 100 years that 2
infiltration
can be stored or infiltrated
3
4
Target 5
Too low 0
Baseline 1
2
% of energy demand is from local
Energy
renewable sources
3
4
Target 5
Too low 0
Baseline 1
To what degree are citizens involved in
2
Participation the design of the project (Arnstein,
3
1969)
4
Target 5

Performance level
<40%
40%
55%
70%
85%
100%
<50%
50%
60%
70%
80%
90%
Manipulation or therapy
Informing
Consultation
Placation
Partnership
Delegation or citizen control

A method to standardize the indicators and overcome the critique on fixed points is Fuzzy Synthetic
Evaluation (Haider et al., 2018). With this approach, the performance levels are transformed into a 5
step linguistic scale and assigned values. These values are aggregated into fuzzy sets. After
defuzzification, the results are shown. The Fuzzy Synthetic Evaluation involves mathematical processes
to standardize the data. However, as the name “fuzzy” implies, this method is not very comprehendible
for policymakers, decision-makers and citizens, something that is identified by the Netherlands
Commission for Environmental Assessment (Verheem & Draaijers, 2014) as the main challenge to
develop a tool for environmental assessment. Another way to overcome the critique on fixed points is
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to give a larger role to expert opinion and use terms like “high”, “medium” and “low”, but this could
lead to uncertainties because of differences in expert opinions (Haider et al., 2018).
By combining the different approaches and critiques, a linguistic five-step scale was chosen for the
performance levels. The baselines and targets were chosen by a group of experts as suggested by Verma
& Raghubanshi (2018). The values between the baseline and target were filled in with linear steps or
according to performing levels of frameworks/strategies. Table 2 provides three examples of indicators.

2.4.1.1 Weights
There is a lot of debate on the use of weights in indicator frameworks. Verma & Raghubanshi (2018)
state that weights involve subjectivity therefore not all frameworks use weights. Other authors (Haider
et al., 2018; Xing et al., 2009; Zheng et al., 2017) use weights to make the framework-specific for the
local conditions.
If a framework compares performance levels or aggregates results, a weighting system should be
considered. If weighting is not applied, implicitly the indicators are considered equally important. It is
preferred to have a transparent, explicit subjective framework, with a clear methodology behind it than
a framework that does not address the implicit choices and associated subjectivity that comes with it.
A weighing system can be based on relationships in the data by several types of analysis, such as
benchmarks (Haider et al., 2018; Tanguay et al., 2010) or can be determined by participation (Alyami
et al., 2015; Russo Garrido et al., 2018; Verma & Raghubanshi, 2018). Interrelations between indicators
are not expected as the indicators are regarding different subjects. Participation is a way to determine
weights that give their relative importance (Verma & Raghubanshi, 2018).
In this thesis, a weighing system was created to make the indicators comparable. The weights were
created for the Dutch situation and take the climate, institutional and social context into account. The
indicators were set via participation. This could have been based on the input of experts or citizens.
Because The Netherlands is too large to be directly relevant for citizens, only experts were involved.

2.4.2 Application and evaluation
Application is the most important step of an indicator framework (Verma & Raghubanshi, 2018). The
application involves the collection of data and the generation of results by using the indicators. In this
step, the problem of data unavailability frequently occurs (Arbeu & Mesias, 2020; Musa et al., 2015;
Olakitan Atanda, 2019). When the framework is applied, the results can be evaluated. In the evaluation,
the principles of Tanguay et al. (2010), measurability, understandability, comprehensiveness (covering
all the relevant objectives), and robustness can be reviewed. The results can be compared with other
frameworks and expert opinions. Also, a sensitivity analysis could be executed to see the responsiveness
of the framework to its inputs. (Verma & Raghubanshi, 2018)

2.4.3 Conceptual framework
In Figure 2 the conceptual framework of this thesis is presented and depicts the structure of the
framework which is developed in this study. The figure should be read from top to bottom because the
framework functions this way and was developed in this order. First, the definition of sustainability is
formulated and an interpretation is chosen, then sub-goals are set (the number of sub-goals is
illustrative). From the sub-goals, themes are created to categorise the sub-goals (the number of themes
and sub-goal per theme is illustrative). For the themes, different indicators are selected which are
translated into a linguistic five-point scale with a target and a baseline. The indicators were weighted
within the themes and across the themes to come to an overall sustainability score.
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Figure 2, conceptual framework. The number of subgoals per theme and indicators per theme is illustrative
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3 Research problem & research question
To address the challenges described in the introduction, a new sustainability assessment framework for
area development was created. For the societal impact, it is important that it is understandable,
measurable, comprehensive, and robust. For the scientific relevance, it can contribute to collecting data
for the gap identified by Khalifeh et al. (2019) and the methodological issues described by Boyle et al.
(2018), Uitto (2019) and Verma & Raghubanshi (2018). Therefore it should be theoretically
substantiated and take the context into account. In this case, it should take the institutional, social and
economic conditions into account and be applicable to new developments and redevelopments.
Problem statement: There is no measurable, understandable, comprehensive, theory-based framework
for evaluating the sustainability of area development projects in The Netherlands which is useful for
science and practice.
Objective: Building on scientific theory in the field of sustainable area development, a framework will
be developed that can be used for research, steering area development projects and evaluating area
development projects on sustainability. This framework should be applicable with available data or easy
collectable data before, during and after area development projects.
Research question: How can the sustainability of area development projects in The Netherlands be
measured?
Sub questions:
1. What indicators can be used to measure the sustainability of area development projects?
2. How to standardize and weigh indicators?
3. How does the framework perform with real data?
The research question is a “how” question which implies that there is not one single answer. The answer
to this question is dependent on the context in which it is answered and the processes leading to the
answer. This thesis provides an answer to this question which is shaped by the methodology and
involved respondents. There is not one correct answer in a complex environment such as area
development (De Roo, 2015).

19
Integrated sustainability assessment of area development projects in The Netherlands

4 Methodology
The selected methodology consists of several phases, aimed at answering the research sub-questions and
developing a framework. First, one interpretation of sustainability was selected, which formed the basis
for the following phases. Next, goals were selected to which sustainable area development should
contribute. These goals were grouped into 19 themes. For each theme, indicators were identified and
selected by stakeholders. The indicators were standardised by transformation into scales of five steps.
To weigh the indicators, respondents could assign points to themes and indicators. Finally, the developed
framework was tested and evaluated after which some changes were made. An overview of all the
process steps with their input and methods is shown in Fout! Verwijzingsbron niet gevonden..
The methodology is strongly based on the Delphi method. Delphi is a tool for reaching out to experts
through scientific discourse in complex situations (Abreu & Mesias, 2020; Kaynak & Macaulay, 1984;
Miller, 2001; Musa et al., 2015; Padilla-Rivera et al., 2021). This process was conducted by an organized
correspondence process with experts. The process consisted of several rounds, where experts received
information to which they could respond. The responses were analysed and (anonymously) summarised
after a Delphi round and sent back to all the experts, after which they could react to the responses of
others. Before the Delphi process started, a consensus criterion was chosen to have a clear line when
there is sufficient consensus about a topic. In this study, two Delphi rounds were used so that experts
could change their opinion based on the arguments of other experts. The application of the Delphi
method in different phases of the thesis will be elaborated on in the following chapters.
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Figure 3, Methodology
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4.1 Indicator selection
To be able to create a framework for sustainability assessment of area development projects, an
interpretation of sustainability and sub-goals for development projects were chosen. The interpretation
of sustainability is essential to have a clear understanding of what is sustainable and what is not. The
sub-goals were used to make the main goal, sustainable area development, more concrete. Thereby they
were used for deciding what should be measured by the framework.

4.1.1 Sustainability
For setting the interpretation of sustainability and the sub-goals, the Delphi technique was used with two
rounds. In the first round, experts were presented with an overview of sustainability interpretations. This
information was about the level of substitution that is considered sustainable e.g. strong sustainability
states that the total natural capital stock should not be further reduced, but that substitution between
different stocks of natural capital is possible. The experts could indicate how applicable an interpretation
was for this project on a five-point Likert scale (ranging from 1, highly irrelevant, to 5, highly relevant,
without descriptions in between) (Carter, 2001). An extra box per indicator was available for suggestions
and substantiation of the choice. The median scores and standard deviation of the responses on the Likert
scales were calculated. An overview of the median scores, standard deviations, and comments was sent
back to the experts in the second Delphi round. Based on the new information, the experts could react
to the responses of the other experts and change their score on the Likert scale. A consensus criterion
with a median score of at least 4 and a standard deviation below 1 were used (Musa et al., 2015). The
consensus criterion was checked after two rounds. A group of experts in the field of sustainable urban
development was asked to contribute, this group contains landscape architects, urban planner, ecologist
and a horticulturist. seven respondents participated in this Delphi process.
Initially, the interpretation of sustainability was asked in two ways, the interpretation that area
development should strive for and the minimally acceptable interpretation. The goal was to use the
interpretation of sustainability to standardize the indicators. However, the results did not allow for this
differentiation, therefore, it was decided to choose one interpretation of sustainability (see results) and
differentiate between the targets and baselines in a later phase.

4.1.2 Sub-goals
Next, more concrete sub-goals were identified which were used to decide what should be measured. To
identify these sub-goals, an overview of policy goals was made with all goals that are related to spatial
development. The potential sub-goals were taken from the SDGs of the United Nations (United Nations,
2019) and the National Strategy on Spatial Planning and the Environment (Ministry of the Interior and
Kingdom Relations, 2020) from the Dutch government. The sub-goals were chosen in the same Delphi
process as the interpretation of sustainability. Experts could indicate on a 5-point Likert scale whether
area development projects can and should contribute to a sub-goal. The experts could also substantiate
their choice with text. The same consensus criteria as with the interpretation of sustainability was used.
Experts could introduce new sub-goals in the first round if these were sub-goals that sustainability area
development projects should strive for but were not covered by the potential sub-goals from the SDGs
and the National Strategy on Spatial Planning and the Environment. These extra potential sub-goals
were presented in the second Delphi round and all experts could indicate whether they should be added
and make suggestions on what these new sub-goals should entail. If the majority of experts indicated
that a new sub-goal was a valuable addition, it was formulated based on the suggestions of what the subgoal should entail. Two Delphi rounds were conducted with the same expert group as the interpretation
of sustainability.
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The chosen sub-goals were grouped into more general themes to categorise them. The sub-goals were
grouped based on the interrelations between the sub-goals and institutional organisation (the sectoral
organisation of municipalities, policy programs etc.). The themes were used as headers under which
indicators would be placed to create structure for the different topics within the framework.

4.1.3 Selection criteria
Thirdly, the selection criteria were chosen which were used to identify indicators. The selection criteria
that were used from Rosales (2011), Tanguay (2010) and Veleva & Ellenbecker (2001) are listed in
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Table 1.
All indicators had to meet the criteria of Tanguay (2010) to be identified and proposed in the next phase.
The criteria from Rosales (2011) and Veleva & Ellenbecker (2001) were used to ensure that the first list
of indicators was comprehensive and that there were indicators that are effective at measuring
sustainability. For a theme, only relevant criteria of Rosales (2011) and Veleva & Ellenbacker (2001)
were used. If a selection criterion from Rosales (2011) or Veleva & Ellenbecker (2001) was set for a
theme, at least one indicator was sought that met this criterion to provide the experts with a
comprehensive set of indicators that are effective at measuring sustainability. Therefore, not all the
identified indicators in that theme had to meet all the criteria of Rosales (2011) and Veleva &
Ellenbecker (2001) but together all indicators in a theme had to meet them.
In a group discussion, it was decided which criteria were relevant for which theme. A selection criterion
was assigned to a theme if the group agreed. A smaller participation group was involved because no
direct choices for the framework were made, but only for the process. If a larger expert group did not
agree with the outcome, different choices could be made later in the process.

4.1.4 Identification and selection
Fourthly, for the themes indicators were identified that meet the selection criteria. Several types of
sources were used for identifying indicators, including scientific literature studies, other frameworks
such as BREEAM (BREEAM, 2018) and LEED (LEED, 2014), and stakeholders. All scientific articles
that were found via WorldCat and Google Scholar on the integrated sustainability of area development
projects were assessed. Also, some literature reviews regarding this topic were included. Indicators from
all sources were gathered that met the selection criteria of Tanguay (2010). Also, sectoral studies were
included, if no indicators were found to meet all the selected criteria of Rosales (2011) and Veleva &
Ellenbecker (2001). Furthermore, experts were able to suggest additional indicators which were not
mentioned by the previously mentioned sources, the indicators had to meet the criteria of Tanguay
(2010).
Indicators were selected in a Delphi process per theme. The Delphi processes consisted of two rounds.
In the first round, a theme was introduced with the selected sub-goals. For each sub-goal, it was indicated
in which other themes this sub-goal was also addressed. For instance, when contributing to the theme
Soil they could see that a goal was also addressed in the themes Water quantity and Heat stress.
The indicators were proposed to the respondents, who were asked to give a score on a five-point Likert
scale and comment on them. The respondents could also introduce new indicators. Connected to each
indicator, participants could suggest targets (performance that area development should strive for) and
baselines (lowest performance level which is still relevant for sustainability), which will be further
elaborated on in section 4.2. For the different Delphi processes and rounds, the participants can differ.
There were always NL Greenlabel experts involved (landscape architect and urban planner), an external
professional (independent experts that conduct sustainability assessments for NL Greenlabel) and a
member of the scientific board of advice of NL Greenlabel. Depending on the availability of people in
the network of NL Greenlabel, more experts and scientists were approached. The involved participants
depended on the theme, only participants with expertise on the topic were approached. At least four
participants were involved in each Delphi process.
If answers were unclear or additional information was desired, the respondents were contacted to get
this extra information which was added to the summarised results which were sent back to the Delphi
panels for the second round. If changes in an indicator were proposed by a respondent, a question was
added to the survey, proposing this change in the second Delphi round. A proposed change could, for
instance, be to combine two indicators. If consensus was reached on this proposal, the old indicator was
removed and the new indicator was used instead. When an indicator was agreed on in different themes,
it was placed only in the theme that it was closest to. The same consensus criterion with a median of at
least four and a maximum standard deviation of one was used.
To avoid too many indicators in the framework, the respondents were asked to make a selection of
important indicators. At the end of the questionnaire in each Delphi process, a question was added
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whether all indicators that the respondents reacted positively to are necessary. The respondents could
select a combination of indicators that covers the theme sufficiently according to them. This information
was only used when more than seven indicators were accepted for a theme. In this case, only the accepted
indicators which were selected as necessary by at least 50% of the respondents in this question, were
put in the framework. The other indicators were not used. The breakpoint of seven was selected after
looking at all indicators which were accepted. More than seven indicators were considered too many,
the sub-set of indicators covered the theme and was easier to measure.

4.2 Standardisation
To make different kinds of indicators comparable and allow for aggregation, the indicators were
standardized. All indicators were translated into five performance levels. The highest performance level
is the target and the lowest performance level is the baseline. Afterwards, the indicators and themes were
weighted.
According to Verma & Raghubanshi (2018) targets and/or baselines should be based on threshold
values, scientific literature or expert opinion. In this study, a coherent way for all indicators was
chosen to make them comparable. All targets and baselines could be proposed by experts and
scientists and commented on. This way, scientific insights and practical insights into the situation in
The Netherlands were combined. It was not studied whether there are natural threshold values (a value
at which something starts to happen or where a small change in input leads to large change in output)
for some of the indicators in the framework since this would lead to two different types of
performance levels which makes it harder to compare and aggregate them. All targets were set on the
desired level that should be strived for. The baselines were set on the minimum performance levels
which have added value for sustainability.
The respondents proposed the targets and baselines on which the Delphi panels could decide. If a
combination of a target and baseline was proposed by a respondent, the combination was put in the
questionnaire together, if separate targets and baselines were given, the proposals were put in the
questionnaire separately.
In the second Delphi round, the respondents could indicate on a Likert scale if they agree with the target
and baseline and comment on the proposals. If there is consensus on a proposed target and baseline,
these were included in the framework. If consensus is reached on two different targets or two baselines,
the one with the highest median was used. In a case where also the medians were equal, the performance
level with a similar type of measurement as the highest-rated target/baseline for that indicator was used.
For instance, there is an indicator for air quality where the highest rated target is expressed in average
particular matter concentrations and two baselines which are rated the same, of which one is also
expressed in the average concentration and the other is expressed in the number of days in which a limit
is exceeded. In this case, the baseline which is expressed in the same type of measurement, average
particular matter concentration, would be used. When the consensus criterion was not reached, the target
and/or baseline were changed according to the suggestions in the comments. If the measure was not
SMART (Specific, Measurable, Attainable, Relevant and Timely) (Tanguay et al., 2010) it was changed
by the researcher based on input from respondents or scientific literature.
After the targets and baselines were selected, linear performance levels were created to fill the range
between the target and baseline. The steps were made as linear as possible but using integer numbers
(e.g. not 23.75% but 25%). The result were five-step scales on which the indicators can be measured.

4.2.1 Weighting
Lastly, the weights were determined. Weights were set for the indicators in one theme to aggregate them
into a theme score. The themes were also weighted to be able to aggregate the themes into an overall
score. Weights can be determined via different methods including pairwise comparison, rank-sum and
point allocation (Aliyu et al., 2015). A pairwise shows two options to a respondent, who has to choose
which one is more important. All possible combinations are presented and based on the results a ranking
of the topics can be made. A pairwisecomparison would result in 171 questions for each respondent to
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determine the weights for the themes only. This was considered too much and was therefore not
executed. In a rank-sum, the respondents can directly rank all topics. Based on the position in the rank,
a weight can be given. For creating a ranking in a user-friendly manner, it was considered necessary that
two options could be assigned the same rank as someone might not have a preference for a certain option.
No software was available for this project that can do this in a user-friendly manner. In the point
allocation technique, experts can distribute points over the topics, based on the average amount of points,
the weights can be determined. This option was considered the most user-friendly and therefore chosen.
Point allocation was conducted via a survey where respondents could give points to each topic. There
were 10 times as many points as topics that had to be allocated. So for the 19 themes, 190 points had to
be allocated. There were no limitations on how the points could be allocated, only that all the points
should be allocated. All experts were asked to allocate points to the themes. For the indicators within a
theme, the experts could choose whether this is within their expertise and answer the question or move
on to the next question. The weights were calculated according to formula 1:

𝑤𝑥 =

∑𝑛 𝑝𝑥
𝑃∗𝑛

(1)

Where wx is the weight for an indicator or theme, n are the responses, px are the points that are allocated
to indicator/theme x and P the total amount of point that must be assigned by each respondent. All
weights for indicators within a theme sum up to one and all weights for the themes sum up to 1. The
survey was sent to the scientific board of advice, NL Greenlabel employees and independent assessors
(who review area development based on the NL Gebiedslabel method).
There might be themes or indicators that are not applicable in every case. For instance, if there is no
energy usage in an area like in a park, the indicator for efficient electric devices is not relevant. If a
theme or indicator is not applicable in a case, it can be excluded from the framework. When this is done,
the total achievable score will be lowered with the points that were assigned to the not applicable theme
or indicator. When all weights get recalculated, the relative importance of the other themes and
indicators remains the same.

4.3 Application & evaluation
4.3.1 Testing
When the first version of the framework was developed, it was tested to ensure robustness, the ability
to withstand or overcome adverse conditions. Data of historical cases of NL Greenlabel was used as a
test. NL Greenlabel has assessed area development projects and saved the evidence that was used for
the assessment. This evidence was used to score the old cases using the developed framework. Based
on the available data, the performance level that was closest to the data was selected for each indicator.
For instance, on the indicator waste separation in the Realisation theme, the available information
showed that there was some waste separation and attention for waste prevention. However, no numbers
on the proportion of waste separation were available so the performance level “There is a waste
management plan, there is attention for waste prevention and there is some waste separation” was chosen
as there was not sufficient evidence for the higher performance level “There is attention for waste
prevention and most(>50%) waste is separated”. If the historical data did not provide the required data
to measure an indicator, a hypothetical value was given to that indicator to test its effect on the overall
framework. The hypothetical values were based on the data which was available for that theme and the
scores on related indicators. All cases of missing data were recorded to evaluate and see whether it is
realistic that this data would be available in new assessments.
Two cases were selected for the testing phase. The first one is the design of a new residential
neighbourhood called “Maanwijk”. This is a greenfield development in Leusden which is currently
being realised with high sustainability targets. The second case is the business park “Ecofactorij” in
Apeldoorn. This area was developed in 2012 as a sustainable business park and plans are being made to
redevelop it and increase its sustainability. Therefore, a sustainability assessment can give insight into
the current sustainability. The impact of the original realisation is not taken into account as this is not
relevant for the redevelopment, only the current qualities and material flows were considered.
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4.3.2 Evaluation
The results of applying real data were first discussed in a small stakeholder session with two
professionals. During this session, the functioning of the themes, indicators, targets and baselines were
evaluated. Based on this, proposed modifications of the framework were formulated. Next, a
participation session of a group of scientists was held to get general feedback on the preliminary results
and process. The intention was also to discuss the proposed modifications here but this was not possible
due to time constraints. The general feedback of this session was included in the proposals which were
later on discussed with one member of the scientific board of advice based on which, some proposals
were modified. In a stakeholder group of professionals of NL Greenlabel, the proposals were either
accepted, rejected or modified. Also, new proposals could be made and discussed. A proposal was
accepted if the majority of the group agreed to a proposal.

4.3.3 Modification of weights
If it was decided to remove or add an indicator in the evaluation to come to the final framework, the
weights from the framework were also changed. If an indicator was removed, the weights were
recalculated. The sum of the total achievable points was lowered with the total points assigned to the
removed indicator. For the themes where an indicator was added or changed, a new survey was
administered among a group of professionals of NL Greenlabel to determine new weights within these
themes. Because of the changes, the old data for determining the weights of indicators was not useful
anymore as the content to which the weights apply changed. For determining the new weights for
indicators in a theme where indicators were added or modified, only the new collected data was used.
The same method as for the first set of weights was applied, see chapter 0.

4.3.4 Retesting
After the framework was changed, the cases “Maanwijk” and “Ecofactorij” were tested again and the
results were compared. For this, the combination of data and hypothetical values were used because this
gives a better impression of how the framework functions when all relevant indicators and weights are
included.

4.3.5 Sensitivity analysis
To gain insight into the functioning of the framework and especially the effects of the weights, a
sensitivity analysis was conducted. The weights determine how important an indicator is for the overall
sustainability score. Thereby it can be a source of uncertainty if it is unknown how the weights influence
the output. To quantify the impact of the weights, the effect of changes in the highest weighted and the
lowest weighted indicators on the overall sustainability score was calculated. These two give the range
of impact that the weights have on the overall sustainability score. The sensitivity was calculated by
dividing the relative change in input by the relative change in output. The different steps are summarised
in formula 2:
𝑆=

(𝑡−𝑏)
𝑡
((1−𝑊)∗𝑅+𝑡∗𝑊)−((1−𝑊)∗𝑅+𝑏∗𝑊)
((1−𝑊)∗𝑅+𝑡∗𝑊)

(2)

Where S is the sensitivity, t is the value given to the target (5), b the value given to the baseline (1), W
the highest weight, R the reference value that is given to all other indicators (1 or 5).
The sensitivity can be calculated by dividing the relative change in input by the relative change in output.
The highest weighted indicator was given the target value (5) and the baseline value (1). The relative
difference of this change in input was calculated by dividing the difference (t-b) by the original value
(t). Then the relative change in output is calculated by dividing the difference in output by the original
value.
Since the sensitivity of changes in the highest weighted indicator is measured, this one is isolated from
the rest by subtracting the weight from the sum of all weights (1-W). This is set at the reference situation
by multiplying it with the reference value (R). The relative change is determined by calculating the
outcome in a reference situation with the highest weighted indicator at the target ((1-W)*R+t*W) and
at the baseline ((1-W)*R+b*W). The outcome with the highest weighted indicator at the target is
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subtracted by the outcome with the highest weighted indicator at the baseline and then divided by the
outcome with the highest weight at the target((1-W)*R+t*W). To get the sensitivity the difference in
input ((t-b)/t) was divided by this.
Afterwards, the same steps were repeated, but this time the highest weighted indicator is changed from
the target to the baseline instead of from the baseline to the target.
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5 Results
5.1 Sustainability
In the first Delphi process, seven employees of NL Greenlabel have filled in a questionnaire to set the
interpretation of sustainability. This was asked for the interpretation of sustainability that is strived for
(target) and minimally acceptable condition (baseline). For the target there was directly consensus
(median > 4; standard deviation =< 1) on a strong interpretation of sustainability as described by Musa
et al. (2015) (Strong sustainability states that the total natural capital stock should not be further reduced,
but that substitution between different stocks of natural capital is possible). For the baseline, there was
consensus in the first round on strong sustainability but due to changes in opinions based on the
arguments of other respondents, also consensus was reached on weak sustainability in the second round
(weak sustainability recognises that some life-supporting ecosystem services cannot be replaced, but it
allows substitution between different types of capital). For all the results, see appendix 1. Because the
group agreed on two different options, setting the baseline of the framework was postponed to when the
indicators were more concrete. In general, a strong interpretation of sustainability should be strived for
according to the respondents, so a strong interpretation is adopted.

5.2 Goals selection
Seven respondents reacted to the list of proposed sub-goals. A sub-goal was accepted if the median score
on a five-point Likert scale is at least 4 and the standard deviation equal to or lower than 1.
One respondent was excluded because he assigned 5 (strongly agree) to all the sub-goals. The respondent
indicated that because he thinks area development should strive for higher targets than the SDGs, all
parts of the SDGs should be in the framework. The scores were given without having looked at the
topics. Because this respondent did not look at whether the sub-goals can be contributed to, in area
development projects, the response was excluded from the analysis.
After two Delphi rounds, 52 out of the 72 presented SDGs were chosen. From the priorities of the
National Strategy on Spatial Planning and the Environment 16 out of 21 potential sub-goals were
accepted. The sub-goal numbers are listed per topic in Table 3. The list with all results of the sub-goal
selection with the full text of the sub-goals is in appendix 2.
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National Strategy on
Spatial Planning and
Environment

Sustainable Development Goals

Table 3, Selected sub-goals

Category
Zero Hunger
Good Health and Well-being
Clean Water and Sanitation
Affordable and Clean Energy
Decent Work and Economic
Growth

Sub-goal number/identification
2, 2.4
3, 3.6, 3.9
6, 6.1, 6.3, 6.4, 6.5, 6.b
7, 7.2, 7.3
8.4, 8.8

Industry, Innovation and
Infrastructure

9, 9.1

Sustainable Cities and
Communities

11, 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.a,
11.b

Responsible Consumption
and Production

12, 12.2, 12.4, 12.5, 12.6, 12.7, 12.8

Climate Action
Life Below Water
Life On Land
Peace, Justice and Strong
Institutions

13, 13.1, 13.2, 13.3
14
15, 15.1, 15.2, 15.3, 15.5, 15.8, 15.9, 15.a
16, 16.7

Partnerships for the Goals
17, 17.17
Sustainable economic growth 1, 1B, 1C, 1E
potential
Space for climate adaptation
and energy transition

2, 2A, 2B, 2C,

Strong and healthy cities and
regions

3, 3A, 3B, 3C, 3D

Future-proof development of
rural areas

4, 4A, 4H

At the end of the sub-goal selection, the respondents were asked if there were sub-goals that area
development projects should contribute to, but are not in the list with SDGs and priorities of the National
Strategy on Spatial Planning and the Environment. The following topics were suggested by the
respondents:
-

sustainability during the realisation;
soil quality;
assurance;
maintenance;
stimulation of ownership and
integral character of goals.

In the second round, five out of six respondents indicated to miss the sustainability during the realisation
in the SDGs and National Strategy on Spatial Planning and the Environment. The suggestions were to
look at recycling materials from the surroundings, temporary space for biodiversity, communication
with its surroundings, creating a sustainable construction site, low CO2 footprint, reduction of nuisance
from sound, transport and dust. A new sub-goal was formulated based on this input: A sustainable
realisation process in which the nuisance of noise, traffic and dust are minimised and with good
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communication with its surroundings. Not all suggestions are included because of overlap with other
sub-goals that are also selected.
All respondents indicated to miss soil quality. The suggestions for formulating a sub-goal were about
healthy soil that supports a biodiverse ecosystem, with no presence of chemicals and no soil subsidence.
This was formulated into the sub-goal: A healthy soil with diverse soil life that is the basis for the
permanent development of ecosystem services.
Four out of six respondents were missing the topic assurance. With assurance, a guarantee is meant that
the created values (environmental, social and economic) will be sustained after the realisation. The
suggestions were to look at stimulating sustainable development by looking at financial benefits,
assurance of realisation and assurance that the ambition for a project is realised by making the developer
responsible for maintenance for five years. The assurance sub-goal was missed because many sub-goals
focus on achieving a target, without paying attention to maintaining this target. This led to the sub-goal:
Assurance of ambitions of the area by making the developer responsible for the maintenance for five
years. The financial benefits of sustainable development are assumed to be relevant with a five year
period.
The topic maintenance was missed by all respondents. The maintenance of an area are the actions to
preserve the conditions of an area such as cleaning, pruning, repairing and mowing. The suggestions
that were made are sustainable management, looking at the value of the area instead of only monetary
units, nature-friendly maintenance, biodiversity enhancing measures and ecological management. This
was formulated into the sub-goal: Sustainable management with biodiversity enhancing measures.
Ecological management is assumed to be achieved with biodiverse measures. Working with ecosystem
values instead of monetary units was not included because this does not directly affect the area but is a
way to reach for higher quality. The quality that should be achieved on many aspects is already addressed
in the SDGs and the sub-goals of the National Strategy on Spatial Planning and the Environment, the
assurance of this quality was added in the extra sub-goal of assurance.
Three out of six respondents missed the theme stimulation of ownership. Perception of ownership makes
that people feel more comfortable in and responsible for an area. Two respondents indicated not to miss
it and one responded indicated to not have an opinion. Thereby more respondents indicated to miss the
topic than respondents who indicated to not miss it. The suggestions for this sub-goal are the
involvement of residents and other stakeholders to aim for ownership, social enterprise, partnerships
and duration of user involvement in development. This was formulated into the sub-goal: Stimulate
ownership by involving users in the design and maintenance of the outdoor environment.
The integrated character of sub-goals was only missed by one out of six respondents. The integrated
character refers to covering all relevant topics and the connectivity of sub-goals within different themes.
Because only one respondent indicated this, the suggestion was not included in further steps of the
research.

5.2.1 Themes
The sub-goals were grouped into themes based on their interrelations and institutional organisation. This
resulted in 19 themes which are presented in
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Table 4. A sub-goal can be in several themes if it is related to all of them. The list of all sub-goals and
in which themes these are placed can be found in appendix 3.
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Table 4, Themes and the number of related sub-goals (SDG=Sustainable Development Goal, NOVI are the priorities of the
National Strategy on Spatial Planning and the Environment, new is a sub-goal added by the respondents)

Theme
Participation
Inclusion
Heat stress
Air quality
Heritage
Nuisance
Soil
Water quality
Biodiversity
Water quantity
Employment
Products &
plants
Mobility
Energy
Work and living
environment
Assurance of
quality
Design
Realisation
Commissioning

Number Sub-goals
of goals
9
SDG: 6B, 11.3, 12.8, 13.3, 16, 16.7, 17, 17.17 new: E
SDG: 11.1, 11.3, 11.5, 11.7, 11.b, 12.8, 16, 16.7
8
8
SDG: 11.5, 11.6, 11.b, 12.4, 13, 13.1, NOVI: 3, 3B
4
SDG: 3.9, 11.6, 12.4, 12.5
4
SDG: 11.4, 15.1, 15.2, 15.5
3
SDG: 11.6, 15 NOVI: 1C
12
SDG: 2, 2.4, 3.9, 11.6, 12.2, 12.4, 15, 15.1, 15.3 NOVI: 4, 4H new: B
12 SDG: 2.4, 3.9, 6, 6.1, 6.3, 6.5, 11.6, 12.4, 14, 15.1, 15.3 NOVI: 4 new: B
12 SDG: 2.4, 15, 15.1, 15.2, 15.5, 15.8, 15.9, 15.a NOVI: 3C, 4A new: B, D
SDG: 6, 6.1, 6.3, 6.4, 6.5, 6.b, 8.4, 11.5, 11.b, 12.2, 13, 13.1, 15.1 NOVI:
19
1B, 3, 3B, 4, 4H new: B
8
SDG: 2.4, 9, 9.1, 11.5, 11.a NOVI 1, 1E, 3
SDG: 8.4, 11.6, 12, 12.2, 12.7 NOVI:1B, 2A, 4A
8
10
SDG: 3.6, 8.4, 9, 9.1, 11.2, 11.6, 11.a, 12.5, 13 NOVI: 3A
SDG: 7, 7.2, 7.3, 8.4, 11.6, 11.b, 12, 12.2, 12.5, 12.7, 13 NOVI: 1B, 2,
17
2A, 2B, 2C, 3D
SDG: 2, 3, 8.8, 9.1, 11, 11.1, 11.7, NOVI: 1C, 1E, 3, 3A, 3C
12
SDG: 6.5, 11.3, 11.b, 12.6, 12.8, 13.2, 13.3, 15, 15.2, 15.8, 15.9, 15.a,
18
16, 17, 17.17 new: C, D, E,
SDG: 11.3, 11.a, 13, 13.2, 13.3, 15, 15.2, 15.3, 15.9, 17, 17.17 NOVI:
13
3C new: E
SDG: 8.8, 12.4, 12.5, 13, 13.3, 15, 15.1, 15.2, 15.3, 17, 17.17 new: A
12
2
SDG: 17, 17.17

Some themes might need some extra explanation. First, Inclusion was considered in two ways, first the
degree of inclusion in users of an area (can anyone live in a similar environment?). The other direction
was the accessibility for people with extra demands, such as visually impaired or physically impaired.
The theme Heritage was taken in a broad manner: it can include the geomorphology, natural,
archaeological, landscape and cultural values. For the theme Nuisance, relevant aspects for a pleasant
and healthy living environment were taken into account. These were electromagnetic, radiation-, noise, light-, and wind nuisance. The theme Mobility was limited to sustainable mobility. The theme Work
and living environment looked at the perception and wellbeing in a certain environment. The Assurance
of quality referred to the guarantee that the created values (environmental, social and economic) could
be sustained after the realisation. If the quality is not assured, the creation of this quality might not be
sustainable. The last theme that might need explanation is Commissioning. This referred to the
agency/institution commissioning a project as this could determine whether results are realised and
maintained. Here, attention could be paid to the type of tender and the relation between the client and
contractor.
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5.3 Selection criteria
The criteria from Rosales (2011) and Veleva & Ellenbecker (2000) and the themes to which they were
linked are shown in
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Table 5. First, the levels of sustainability indicators from Veleva & Ellenbacker (2000) were used. The
lowest level, compliance with regulation, was not included since it is legally required and would not add
any information. The second level, measure input, output and performance, was set for Heritage and
Mobility. For Heritage, it was chosen because it gives an indication of preserving heritage possibly
adding elements to bring back or make heritage more present. For Mobility, this level was chosen
because mobility is often influenced on a higher spatial scale and only small additions (e.g. connecting
bicycle infrastructure or adding charging points for electric cars) can be made.
For the themes Heat stress, Air quality, Nuisance, Water quality, Work & living environment,
Realisation and Commissioning, the third level was chosen. This level is about measuring the potential
effects on the environment. For the first six of these themes, the third level was chosen to measure the
impact or the reduction in impact. For the themes Realisation and Commissioning, the goal is to measure
the effect or measures to reduce the effect.
Level four, measure the impact beyond the immediate boundary, is chosen for the themes Soil and
Products & plants. This is to analyse the environmental footprint of the products that are being brought
in and the connection to the local situation. Soil and plants should be from the same type of (eco)system
as the project area to have added value.
The highest level is about the long-term quality of life and carrying capacity. This level was set for the
theme Water quantity to check that the area has the carrying capacity to deal with extreme rain and
drought. For Energy to strive for energy-neutral or energy-generating areas. The theme Biodiversity was
put in this category to aim for a good quality of life for the species that fit in the ecosystem. Lastly, the
theme Assurance of quality was put here to ensure the long-term quality of the area.
In the selection criteria of Rosales (2011), metabolism was used for the themes Soil and Products &
plants to monitor the in- and outputs. Indicators that measure self-sufficiency go further than
metabolism. This was chosen for the themes Water quantity and Energy. An area can be self-sufficient
in (non-potable) water and energy and doing locally can enhance sustainability.
Indicators that look at vulnerability were sought for the themes Heat stress, Nuisance, Water quantity
and Employment. The first three themes are related to risks for health and safety and measures might be
needed to mitigate those risks. For the theme Employment, attention was paid to see if an area is
vulnerable because of low employment opportunities. Related to the criterion vulnerability is the
criterion safety. The themes Air quality and Nuisance have a direct influence on health and therefore
attention should be paid to safety. The realisation causes a period of nuisance and emits air pollution.
Therefore the safety aspect is assessed for the theme Realisation.
Most themes have a relation with the criterion quality of life. Indicators were sought that describe the
link between the quality of life and the themes Participation, Inclusion, Heritage, Water quality,
Biodiversity, Employment, Mobility, Work and living environment, Assurance of quality and Design.
The link for the theme Participation is that people might want to influence what is happening in their
surroundings and if they are involved in the process they might be happier with the result. Inclusion was
added to ensure that an area is accessible and enjoyable for everyone. Heritage can change how people
experience places or activities and thereby influences the quality of life. Water quality enhances the
biodiversity and thereby makes an area more lively which makes the area more pleasant. The themes
Employment and Mobility are more about what people can do in the area, if there is no work or people
can not get to their work, the quality of life might be lower. A development plan should be designed in
a way that strives for a pleasant work and living environment and the quality of this should be assured
and maintained.
Only for the theme Commissioning, indicators related to land tenure were sought. The ownership of
land influences the relationship between the owner, user and realisation or maintenance company.
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Veleva & Ellenbecker (2000)
LVL1:
compliance
with
regulation
LVL2:
measure
inputs,
outputs and
performance,
effectively
measure
resource use
efficiency
LVL3:
Measure
potential
effects on
the
environment
LVL4:
beyond the
immediate
boundary,
LCA
LVL5: longterm quality
of life and
carrying
capacity
Rosales (2011)
Metabolism
Selfsufficiency
Vulnerability
Land tenure
Safety
Quality of
habitat
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Employment

Assurance of quality

Mobility

Participation

Work and living
environment
Heritage

Inclusion

Energy

Air quality

Nuisance

Soil

Biodiversity

Water quantity

Water quality

Heat stress

Product and plants

Realisation

Commissioning

Design

Table 5, Indicator selection criteria linked with the themes

5.4 Indicator selection
A total of 56 indicators were selected for all the themes. The following sections describe the results of
the selection for each theme. In the Delphi rounds, at least one internal professional (of NL Greenlabel)
and one external professional (not of NL Greenlabel, but familiar with integrated assessment of area
development projects) and one scientist were involved.

5.4.1 Design
In the Delphi process for the indicators for the theme Design, there were five respondents in the first
round and six respondents in the second round. In the first round, these were three internal professionals,
one external professional and one scientist. In the second round, two external professionals participated.
During the Delphi rounds, five indicators were proposed of which one was accepted. All results are
shown in Table 6.
Table 6, Delphi results on the theme design

Indicator
Density of urban
population
Corporate Social
Responsibility

Median Standard Median Standard Accepted: 1
round
deviation round
deviation Not
1
round 1
2
round 2
accepted: 4
4

1.6

3

1.1 Not accepted

5

0

5

0.3 Accepted

Floor Space Index

2

1.6

2

1.1 Not accepted

Omgevingswijzer
LEED site
assessment

3.5

0.8

3

0.9 Not accepted

4

1.3

3.5

1.3 Not accepted

Source

Tanguay et al.
(2009)
BREEAM
(2018)
BREEAM
(2018)
Rijkswaterstaat
(2020)
LEED (2014)

The first indicator that was proposed is “Density of urban population”. This indicator was rejected
because of a too low median (3) and too high standard deviation (1.1). In the comments, there was
disagreement between the respondents about whether a higher or a lower density is more sustainable.
The only indicator that was accepted for Design is “Corporate Social Responsibility”. This indicator
was accepted with a median of 5 and a standard deviation of 0.3. In the themes Realisation and
Commissioning, this indicator was also proposed and accepted.
The next indicator that was proposed is the “Floor Space Index”. This indicator was rejected with a too
low median (2) and a too high standard deviation (1.1). In the comments, it was said that is too much
related to real estate and that the floor space index is not always relevant.
The indicator that followed was the “Omgevingswijzer” a tool from the Dutch government to gain
insight into the sustainability of an area (Rijkswaterstaat, 2020). This indicator was rejected with a
median of 3 and a standard deviation of 0.9.
The last proposed indicator is the LEED site assessment (LEED, 2014). This was rejected because of a
too low median (3.5) and a too high standard deviation (1.3). In the comments, it was mentioned that
this is too much focused on the United States, too extensive for one indicator and meant for a larger
scale than most area developments in The Netherlands. On the other hand, it was mentioned by a
respondent that it is good to use indicators of established tools and that the method could be useful.
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5.4.2 Commissioning
For the theme Commissioning, there were five respondents in the first Delphi round and six in the
second. In the first round, two external professionals and three internal professionals participated. In the
second round also a scientist participated. A total of six indicators were proposed in the first round. A
respondent introduced an extra indicator, so in the second round seven indicators were proposed. Out of
these seven, five indicators were accepted. All indicators and scores are shown in Table 7.
Table 7, Delphi results on the theme commissioning

Indicator

CO2 performance ladder
Corporate social
responsibility
Attention for CO2
impact
Ratio produced CO2
during realisation and
maintenance / CO2
prevention and storage
Stimulate innovation as
launching customer
(bonus points)
Types of jobs (disABLE
participation)
Local parties

Median Standard Median Standard Accepted: 5
round
deviation round
deviation Not
1
round 1
2
round 2
accepted: 2

4

0.6

4

0.7 Accepted

4

0.5

4

0.6 Accepted

4

0.6

3.5

Source

NL
Gebiedslabel
(2020)
NL
Gebiedslabel
(2020)
Respondent

1.2 Not accepted
Respondent

4

0.3 Accepted
Rijksoverheid
(n.d.)

4
3
5

0.3
0.7
0.3

4
3
5

0.3 Accepted
0.9 Not accepted
0.4 Accepted

Rijksoverheid
(n.d.)
Respondent

The first indicator “CO2 performance ladder” got accepted with a median of 4 and a standard deviation
of 0.7. It was commented that this can be complicated for small businesses. All respondents were asked
whether they think if this indicator should depend on the size of the organisation. Two were in favour,
two did not respond and two were against. One respondent commented that the main contractor should
have a CO2 performance ladder certification and subcontractors not. Because there was an equal number
in favour and against making the indicator dependent on the size of the contractor, the proposed middle
way was used. Only the CO2 performance ladder of the main contractor is assessed and not for subcontractors.
The second indicator “Corporate social responsibility” was accepted with a median score of 4 and a
standard deviation of 0.6. This indicator was also accepted in the theme design.
The indicator “Attention for CO2 impact” was not accepted due to the fact that the standard deviation
was too high (1.2) and the median too low (3.5). It is suggested to combine this with the CO2
performance ladder and to introduce a new indicator. This new indicator is “Ratio produced CO2 during
realisation and maintenance / CO2 prevention and storage” and was proposed and accepted in the second
Delphi round. It got a median of 4 and a standard deviation of 0.3.
The next indicator is “Stimulate innovation as launching customer”. This indicator was accepted with a
median of 4 and a standard deviation of 0.3. For this indicator, it was suggested to replace it with bonus
points. These bonus points are not measured with performance levels but are only used as an extra point
if a project is innovative. If bonus points would be assigned, the sum of the total achievable score should
be increased by 1. This proposal was accepted with a median of 4 and a standard deviation of 0.6.
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The indicator “Types of jobs (disable participation)” was not accepted due to a low median (3). In the
comments is mentioned that this topic is already addressed in the “Corporate social responsibility”
indicator.
The last indicator that was suggested is “Local parties”. An indicator that could measure if the realisation
and maintenance companies are local parties or not. It was accepted with a median of 5 and a standard
deviation of 0.4. In the comments, it was mentioned that this is important, but difficult with the
commissioning. A possibility that was mentioned, is that the commissioner should have a local office
for the project. The combination with innovation might make this indicator difficult according to another
respondent because local innovation is harder than innovation from not local parties.

5.4.3 Realisation
The first Delphi round was filled in by five respondents. This group consists of three internal
professionals, one external professional and one scientist. In the second round, one internal professionals
did not participate, so a total of four respondents participated. In this process, five indicators were
proposed of which four were accepted. All the results are presented in Table 8.
Table 8, Delphi results on the theme realisation

Indicator

CO2 performance ladder

Median Standard Median Standard Accepted: 4
round
deviation round
deviation Not
1
round 1
2
round 2
accepted: 1

4.5

0.5

5

0.4 Accepted

Corporate social
responsibility

5

0.5

5

0.4 Accepted

Bewuste Bouwers

5

0.7

4.5

0.8 Accepted

Waste separation
Working conditions

5
5

0.5
1.2

5
4.5

0.4 Accepted
1.4 Not accepted

Source

NL
Gebiedslabel
(2020)
NL
Gebiedslabel
(2020)
Bewuste
Bouwers
(n.d.)
LEED
(2014)
Respondent

Just as in the theme Commissioning, the indicator “CO2 performance ladder” was accepted. It has a
median score of 5 and a standard deviation of 0.4. Also, the indicator “Corporate social responsibility”
was accepted again, here with a median of 5 and a standard deviation of 0.4.
The first new indicator is “Bewuste Bouwers”. This is a score on the code of conduct for construction
sites which is owned by some of the major Dutch construction companies. The code of conduct is about
managing a construction site in a safe and environmentally friendly way that causes little nuisance
(Bewuste Bouwers, n.d.). This indicator was accepted with a median score of 4.5 and a standard
deviation of 0.8.
The next indicator was “Waste separation” and was accepted with a median of 5 and a standard deviation
of 0.4. Waste separation is also a part of “Bewuste Bouwers” which was the last accepted indicator for
this theme. It was asked whether the respondents thought that this topic was sufficiently covered by the
Bewuste Bouwers, which was not accepted with a median score of 3.5 and a standard deviation of 1.
Therefore waste separation is used as an indicator.
The indicator “Working conditions” was not accepted with a median score of 4.5 and a standard
deviation of 1.4. It is commented that this is sufficiently protected by law in The Netherlands.
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5.4.4 Products & plants
In the Delphi process for the theme Products & plants six experts participated. This includes three
internal experts, two external experts and a scientist. In two rounds, six indicators were proposed of
which two were accepted. It was commented that there were interrelations between indicators and that
it was better to merge them. So, there is only one indicator for the theme Products & plants. The results
are shown in Table 9.
Table 9 Delphi results on the theme products & plants

Indicator
Share of
products
that is
reused
Share of
products
that is
circular
Share of
products
with a low
impact
(LCA)
Reuse of
construction
waste
Recycle
waste
Waste
separation
and
treatment

Median Standard Median Standard
round
deviation round
deviation
1
round 1
2
round 2

Accepted: 2
Not
accepted: 4

Source

BREEAM (2018)

5

1.8

5

1.8 Not accepted
BREEAM (2018)

5

0

5

0 Accepted
BREEAM (2018)

5

0.7

5

0.7 Accepted
BREEAM (2018)

4.5

1.2

4

1.7 Not accepted

4

1.4

2

1.3 Not accepted

4

1.3

3

1.1 Not accepted

Ameen & Mourshed
(2019)
Ameen & Mourshed
(2019)

The first indicator that was proposed is “Share of products that is reused” and was not accepted due to
a high standard deviation (1.8). It is commented by two respondents that is very close to circularity in
the second indicator and that they prefer that indicator. The indicator “Share of products that is circular”
was accepted with a median of 5 and a standard deviation of 0.
The next accepted indicator was “Share of products with a low impact (LCA)” where a life cycle analysis
(LCA) can prove the impact of a product. This indicator was accepted with a median of 5 and a standard
deviation of 0.7. It is commented that circular products have a low impact which is an interrelation
between these indicators. Therefore the indicators were combined and kept the name of this indicator.
A low impact can also be proven with evidence such as NL Productlabel (2021), Eco-invent (n.d.)
database, FSC (n.d.) and DUBOkeur (2014). Different types of evidence can be used to show a
contribution to this theme as long as they prove that the products have a low impact.
The three indicators that were proposed for waste were all rejected. The proposed indicators were “Reuse
of construction waste” (median 4, standard deviation 1.7), “Recycle waste” (median 2, standard
deviation 1.3) and “Waste separation and treatment” (median 3, standard deviation 1.1,). It is
commented that reuse was partly covered in the low impact products. Also, a comment was made that
construction waste is addressed in the theme realisation.
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5.4.5 Heat stress
Five respondents participated in the two Delphi rounds for the theme Heat stress. This group consists of
three internal professionals, one external professional and a scientist. In the first Delphi round, nine
indicators were proposed to the respondents. One respondent indicated to miss a topic and suggested an
extra indicator for windchill. In the second round, all the 10 indicators were accepted. All indicators
with their medians and standard deviations are shown in Table 10.
Table 10, Delphi results on the theme heat stress

Indicator

Median Standard Median Standard Accepted:
round
deviation round
deviation 10 Not
1
round 1
2
round 2
accepted: 0

Impervious surface
area

4

0.9

4

0.5 Accepted

Normalized difference
vegetation index

4

0.3

4

0.5 Accepted

Population density

4

0.7

4

0.4 Accepted

Type of roof coverage

5

0.3

5

0.5 Accepted

Shading

5

0.5

5

0.5 Accepted

Proximity to water

4

0.3

4

0.3 Accepted

Albedo

4

0.4

4

0.5 Accepted

Share of green/blue
area

5

0.5

5

0.5 Accepted

4

0.5

4
5

0.4 Accepted
0 Accepted

Land cover types
Windchill

Source

Yuan &
Bauer
(2007)
Yuan &
Bauer
(2007)
Estoque
(2020)
BREEAM
(2018)
BREEAM
(2018)
BREEAM
(2018)
Yigitcanlar
et al.
(2015)
City
blueprints
(2017)
LEED
(2014)
Respondent

Ten indicators were considered too many and therefore a shortlist was used. The respondents were asked
if all indicators that they agreed on were necessary or if a selection would cover the theme. One
respondent did not fill in this question. The following indicators were used because the majority of
respondents indicated that they were necessary: “Impervious surface area” (4/5 respondents),
“Normalized difference vegetation index” (4/5 respondent) (an index that be used to measure the amount
and quality of green), “Type of roof coverage” (3/5 respondent), “Shading’ (3/5 respondent), “Share of
green/blue area” (3/5 respondent) and “Windchill” (3/5 respondent) (an indicator that measures whether
the design takes the wind flows into account).

5.4.6 Water quantity
For the theme Water quantity, there were five participants in the two Delphi rounds. Two of them are
internal professionals, one is an external professional and one is a scientist. In this Delphi process, eight
indicators were proposed of which four were accepted. The results are shown in
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Table 11.
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Table 11, Delphi results on the theme water quantity

Indicator

Water conservation
Onsite wastewater
recycling

Median Standard Median Standard Accepted: 4
round
deviation round
deviation Not
1
round 1
2
round 2
accepted: 4

4.5

4

1.4

0.4

4.5

4

1.5 Not accepted

0.4 Accepted

Rainwater harvesting

5

0

5

Diversity of water
resources

3

1.1

3

4.5

0.5

4.5

0.5 Accepted

4.5

0.5

4.5

0.5 Accepted

Stormwater separation

3

0.7

3

1.1 Not accepted

Impervious surface area

3

1.3

2.5

1 Not accepted

Surface runoff
Chance of pluvial
flooding

0 Accepted

1.1 Not accepted

Source

Ameen &
Mourshed
(2019)
Ameen &
Mourshed
(2019)
Ameen &
Mourshed
(2019)
Ameen &
Mourshed
(2019)
Dizdarolu
(2015)
BREEAM
(2018)
City
Blueprints
(2017)
Yuan &
Bauer
(2007)

The indicator “Water conservation” was not accepted due to a high standard deviation (1.5). The
respondent that was not in favour of this indicator commented that he thinks that reuse is more important
than conservation. Another respondent indicated that it can be complex to measure, the last comment
was that water conservation is very important.
For the indicator “Onsite wastewater recycling” a median score of 4 and a standard deviation of 0.4 were
assigned. This indicator was accepted. It was commented that it can be hard to clean water in city centres,
but also that there are new methods that give the possibility to recycle a part of the wastewater.
The indicator “Rainwater harvesting” was accepted with a median of 5 and a standard deviation of 0.
All the comments that are made about this indicator were in favour of recycling rainwater instead of
letting it go into the sewer.
The indicator “Diversity of water sources” was not accepted due to a median of 3 and a standard
deviation of 1.1. The only comment that was made suggests that combining several resources can create
a resilient system.
The indicator “Surface runoff” was accepted with a median of 4.5 and a standard deviation of 0.5. It was
commented that soil sealing is important for this indicator. Also, the prevention of surface runoff can
aid water quality.
The last accepted indicator is “Chance of pluvial flooding”. This indicator got a median of 4.5 and a
standard deviation of 0.5. In the comments, it was suggested that flooding is not always bad, for instance
in floodplains. In floodplains and other areas where flooding is allowed or even stimulated this indicator
can not be used, however, for most urban areas the indicator can be applied.
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The indicators “Stormwater separation” and “Impervious surface area” were not accepted with a
respectively median of 3 and 2.5 and standard deviations of 1.1 and 1. For stormwater separation, it was
commented that separated sewer systems are already the norm and that it can have a bad influence on
water quality if people do not know that there is a separated sewer system because they might drain
wastewater in the rainwater sewer.

5.4.7 Water quality
In the Delphi process of the theme Water quality, there were four respondents. These were two internal
professionals, one external professional and one scientist. In this Delphi process, four indicators were
proposed and accepted. Two indicators were very similar and were therefore combined. The results are
presented in Table 12.
Table 12, Delphi results on the theme water quality

Indicator
Percentage of
waterways with
excellent water
quality

Median Standard Median Standard
round
deviation round
deviation
1
round 1
2
round 2

5

0.4

5

Accepted:
Source
4 Not
accepted: 0
Tanguay et
al. (2009)

0.4 Accepted

Groundwater quality

4.5

0.5

4.5

0.5 Accepted

Surface water quality

5

0.4

5

0.4 Accepted

Measures being taken

4.5

0.5

5

0.4 Accepted

City
Blueprint
(2017)
European
Environment
Agency
(2020)
NL
Greenlabel
(2020)

The first indicator is “Percentage of waterways with excellent water quality” and was accepted with a
median score of 5 and a standard deviation of 0.4. Two comments were made about this indicator, first
that waterways with excellent quality can strongly influence the water quality in an area. Secondly, that
waterways are part of a system and that the water quality is difficult to influence with one area
development project. Measures can be taken to enhance the quality but the quality of the regional water
system is a given.
The next indicator is “Groundwater quality” and was accepted with a median of 4.5 and a standard
deviation of 0.5. It was commented that this is difficult to measure in urban areas. Another comment
was that groundwater pollution is the cause of many problems.
The third indicator is “Surface water quality” and was accepted with a median of 5 and a standard
deviation of 0.4. Because this is so similar to the first indicator, they were combined and kept the name
“Surface water quality”.
The last indicator is “Measures being taken” can be used to measure how many measures a project takes
to enhance the water quality. It got accepted with a median of 5 and a standard deviation of 0.4. It was
commented that it is important what kind of measures are being taken and that measures should target
water quality and ecology.

5.4.8 Biodiversity
In the Delphi process for the theme Biodiversity, six experts participated. This group contained two
external professionals, three internal professionals and one scientist. Six out of the eight proposed
indicators were accepted. All results are shown in Table 13.
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Table 13, Delphi results on the theme biodiversity

Indicator
Space allotted to
nature conservation
relative to area of
territory

Standard Median Standard Accepted:
Source
deviation round
deviation 6 Not
round 1
2
round 2
accepted: 2
Tanguay et
al. (2009)

Median
round 1

5

0.6

5

Green area ratio
Type of connection
with ecological
structure
New plants are the
potential natural
vegetation

3.5

1.2

2

0.4 Accepted
Not
1.3 accepted

5

0.7

5

0.3 Accepted

3

0.3

2

Not
0.9 accepted

Key species

4.5

0.8

5

1 Accepted

Red list species

4

0.7

4

0.4 Accepted

Diversity in species
Vertical vegetation
structure

5

0.4

5

0.3 Accepted

4

0.4

5

0.3 Accepted

Yigitcanlar
et al. (2015)
NL
Gebiedslabel
(2020)
NL
Gebiedslabel
(2020)
Input from
respondent
Input from
respondent
Input from
respondent
Input from
respondent

The first indicator was “Space allotted to nature conservation relative to area of territory” and got
accepted with a median of 5 and a standard deviation of 0.4. It was commented that it is important to
look at what kind of biodiversity is the target.
The second indicator is “Green area ratio” and was not accepted due to a low median (2). Two
respondents indicated that they do not agree with this indicator because it is similar to the former
indicator.
The indicator “Type of connection with ecological structure” was accepted with a median of 5 and a
standard deviation of 0.3. It was commented that the quality of the connection is very important. This
quality can be proven with a substantiation based on the legally required ecological study.
The following indicator “New plants are the potential natural vegetation” was not accepted due to a low
median (2). The potential vegetation are plants that would be in an area if there would have been no
human interference. A comment was made that in disturbed soil, invasive species can take over the
potential natural vegetation and the indicator has therefore no extra value.
The indicators “Key species” and “Red list species” were both accepted with a median of 5 and a
standard deviation of 0.3. An indicator for key species could measure if an area is useful for species that
have a large effect on their natural environment and thereby supporting the ecological community. An
indicator for red list species could indicate if there are measures to protect or provide living space for
endangered species. A respondent said that it is important to look at the type of ecosystem for
determining the relevant species. One respondent was not in favour of these indicators and argues that
key species and red list species are a result of a good ecosystem and not a way to steer towards more
biodiversity.
“Diversity in species” was the next accepted indicator. This had a median of 5 and a standard deviation
of 0.4. Here it is meant to look at different types of species (plants, mammals, birds, reptiles, amphibians,
fish and insects) it was commented that diversity within those types is also important. Other respondents
indicated that it is good to look at diversity.
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The last indicator is “Vertical vegetation structure” and was accepted with a median of 5 and a standard
deviation of 0.4. A vertical vegetation structure ensures ecological gradients which are important to
make an area useful for species. The different layers of a vertical vegetation structure are a moss-, grass, herb-, shrub and tree layer.

5.4.9 Soil
There were four participants in the Delphi process for the theme Soil. This included two internal
professionals, one external professional and one scientist. In the first Delphi round, four indicators were
proposed. A respondent introduced an extra indicator. After the second Delphi round, three indicators
were accepted and two were rejected. All indicators, median values, standard deviations and sources are
shown in Table 14.
Table 14, Delphi results on the theme soil

Indicator

Median Standard
round
deviation Median
1
round 1
round 2

Soils are restored
to a depth of 30
cm or depth of
root ball for larger
plant materials
Restore soil only
with organic
matter, fungi or
bacteria
Only local use of
soil
No water drainage
to reduce soil
subsidence

Standard
deviation
round 2

Accepted: 3
Not
accepted: 2

Source
LEED (2014)

4

1

4.5

0.8 Accepted
Respondent

4

1.5

4

1.5 Not accepted
NL Greenlabel
(2020)

5

0.8

5

0.8 Accepted
Respondent

4

0.5

4

0.5 Accepted
Respondent

Nova Bioscan

4.5

1.4 Not accepted

The first indicator is “Soils are restored to a depth of 30 cm or the depth of a root ball for larger plant
materials”. This indicator was accepted with a median of 4.5 and a standard deviation of 0.8. A comment
was made that the starting point is good, but that more should be done, no further description of what
should be done was given.
The second indicator “Restore soil only with organic matter, fungi or bacteria” was not accepted due to
a high standard deviation (1.5). One respondent commented that he could not understand that this
indicator was not accepted. Another respondent commented that it depends on the problem what you
want to restore.
The indicator “Only local use of soil” can be used to measure how local the soil is. The best would be
to not disturb the soil, often new soil is brought in and this can be done with different soil types and
transportation distances. The indicator was accepted with a median of 5 and a standard deviation of 0.8.
The indicator “No water drainage to reduce soil subsidence” was accepted with a median of 4 and a
standard deviation of 0.5. It was commented that it is relevant for all types of soils and that the focus
should be on retaining water.
The last indicator was introduced by a respondent during the first Delphi round. The indicator is the
“Nova scan” (Soilsmart, n.d.) a commercial scan that assesses the quality of the soil and soil biodiversity.
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This indicator was rejected with a median of 4.5 and a standard deviation of 1.4. The following comment
was made about this indicator “In my experience it is not accepted by scientists and gives wrong data”.

5.4.10 Nuisance
In the Delphi process for the theme Nuisance, four respondents participated. Two of the respondents
were professionals of NL Greenlabel, one external professional and one member of the scientific board
of advice. A total of 18 indicators were proposed of which 11 were accepted. Of the 11 indicators, seven
were merged into one new indicator based on a proposal of one respondent and accepted by the group.
So, there are five indicators after two Delphi rounds. For the scores during the first and second Delphi
round, see
In the subtopic Noise, the indicator: “Measures are being taken on the source, receiver or in-between”
was accepted with a median of 4 and a standard deviation of 0.7. The other indicators that were proposed
for Noise were not accepted. These are: “An acoustic study has been done”, “Measures have been taken
to reduce the noise nuisance score >2%”, “Noise level in L den”, “Population exposed to
Lnight>55Db(A)”.
Under the sub-topic Radiation, two indicators were proposed of which one was accepted. The indicator
“Minimal distance between high voltage cable and activity spaces” was accepted with a median of 4 and
a standard deviation of 0.5. The indicator “Tesla” was not accepted due to a low median (2) and a high
standard deviation (1.3).
For the subtopic Light, 8 out of the 9 indicators were accepted. The first indicator, “There are measures
to reduce causing light pollution” is very general and the other indicators are specific measures. A
respondent proposed in the first Delphi round to combine these indicators and count the number of
measures that are being taken from the proposed list. In the second Delphi round, the respondents
accepted this idea with a median of 4.5 and a median of 0.8. The 7 measures that were accepted, are
used for the target.
One out of the two indicators that were proposed for the subtopic Wind was accepted. The responses
resulted in a median of 5 and a standard deviation of 0.4 for “Measures are being taken (building shape,
direction, height; position of trees, type of trees; wind barriers)”. The indicator “A wind study has been
done” was not accepted due to a high standard deviation (1.5).
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Table 15.
In the subtopic Noise, the indicator: “Measures are being taken on the source, receiver or in-between”
was accepted with a median of 4 and a standard deviation of 0.7. The other indicators that were proposed
for Noise were not accepted. These are: “An acoustic study has been done”, “Measures have been taken
to reduce the noise nuisance score >2%”, “Noise level in L den”, “Population exposed to
Lnight>55Db(A)”.
Under the sub-topic Radiation, two indicators were proposed of which one was accepted. The indicator
“Minimal distance between high voltage cable and activity spaces” was accepted with a median of 4 and
a standard deviation of 0.5. The indicator “Tesla” was not accepted due to a low median (2) and a high
standard deviation (1.3).
For the subtopic Light, 8 out of the 9 indicators were accepted. The first indicator, “There are measures
to reduce causing light pollution” is very general and the other indicators are specific measures. A
respondent proposed in the first Delphi round to combine these indicators and count the number of
measures that are being taken from the proposed list. In the second Delphi round, the respondents
accepted this idea with a median of 4.5 and a median of 0.8. The 7 measures that were accepted, are
used for the target.
One out of the two indicators that were proposed for the subtopic Wind was accepted. The responses
resulted in a median of 5 and a standard deviation of 0.4 for “Measures are being taken (building shape,
direction, height; position of trees, type of trees; wind barriers)”. The indicator “A wind study has been
done” was not accepted due to a high standard deviation (1.5).
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Table 15, Delphi results on the theme Nuisance

Indicator

Median Standard Median
round
deviation round 2
1
round 1

Standard
deviation
round 2

Accepted:
11 Not
accepted: 7

Source

4.0

1.3

2.5

1.3

Not accepted

3.5

1.3

2

1.3

Not accepted

BREEAM
(2018)
BREEAM
(2018)

2.5

1.3

2.5

1.3

Not accepted

Population exposed to
Lnight>55Db(A)
Measures on source, in
between, receiver
Radiation
Tesla

2.5

1

2.5

1

Not accepted

4

0.7

4

0.5

Accepted

2

1.3

2

1.3

Not accepted

NL Greenlabel
(2020)

Minimal distance
between high voltage
cable and activity
spaces
Light
There are measures to
reduce causing light
pollution
Wavelength below
600nm
Shield light
Use of sensory lights
Use reflecting objects
instead of light
Use light emitting
roads or lines
Use remote controlled
lamps
Turning lights off
during specific periods
of the night
Turing lights of
entirely
Wind
Wind study has been
done
Measures are being
taken (building shape,
direction, height;
position of trees, type
of trees; wind barriers)

4

0.5

4

0.5

Accepted

NL Greenlabel
(2020)

5

0.4

5

0.4

Accepted

Riewijk (2014)

3

0.4

2

0.7

Not accepted

Riewijk (2014)

4
5
4

0.4
0.4
0.7

4
4.5
4

0.4
0.8
1

Accepted
Accepted
Accepted

Riewijk (2014)
Riewijk (2014)
Riewijk (2014)

4

0.7

4

0.5

Accepted

Riewijk (2014)

3

0.4

4

0.5

Accepted

Riewijk (2014)

5

0.4

5

0.4

Accepted

Riewijk (2014)

4

0

4

0.4

Accepted

Riewijk (2014)

4

1.5

4

1.5

Not accepted

5

0.4

5

0.4

Accepted

NL Greenlabel
(2020)
Respondent

Noise
An acoustic study has
been done
Measures have been
taken to reduce the
noise nuisance score
>2%
Noise level in L den

Adams et al.
(2006)
Tanguay et al.
(2009)
Respondent
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5.4.11 Air quality
Four respondents participated in the two Delphi rounds for the theme Air quality. These were one
scientist, one external professional and two internal professionals. From the five indicators that were
proposed to them, three were accepted. The results are presented in
Table 16.
Table 16, Delphi results on the theme air quality

Indicator
Average annual
concentration PM10
GHG emissions in
tonnes of CO2
equivalents per year
(excluding transport)

Number of days in bad
air quality
Health effect screening
(GES)
Measures being taken

Median Standard Median Standard Accepted:
Source
round
deviation round
deviation 3 Not
1
round 1
2
round 2
accepted: 1
Not
Tanguay et
3
1.5
1.5
1.4 accepted
al (2009)
Tanguay et
al (2009)
Not
4
1.5
3
2 accepted
MDDELCC
(2011), via
Tanguay
4
0.4
4
0.5 Accepted
(2017)
BREEAM
4
0.5
4
0.5 Accepted
(2018)
BREEAM
4.5
0.5
4.5
0.5 Accepted
(2018)

The first indicator “Average annual concentration PM10” was rejected with a median score of 1.5 and
a standard deviation of 1.4. One respondent commented that the norm of PM10 is outdated because
PM10 has a relatively low impact on health and that PM1 would be a better indicator. For PM1 there is
no easy collectable data for The Netherlands (RIVM, n.b. a).
The indicator “GHG emissions in tonnes of CO2 equivalents per year” was also rejected. This indicator
got a median score of 3 and a standard deviation of 2. One respondent suggested that this is too
complicated to measure, another respondent indicated that it is only relevant for industrial areas. Another
comment was that CO2 storage should also be included and the last comment was that this is not relevant
for area development projects.
The first accepted indicator is “Number of days in bad air quality” which scored a median of 4 and a
standard deviation of 0.5. Here it is suggested that the attention for particular matter should focus on
PM1 and not PM10. Two respondents indicated that it is difficult to influence the air quality in an area
development project and difficult to measure.
The second accepted indicator for Air quality is the “Health effect screening”. This indicator was
accepted with a median of 4 and a standard deviation of 0.5.
The last indicator that was accepted is “Measures being taken”. This indicator could be used to indicate
whether measures are being taken to improve air quality. The type of measures differs per area and
experts should judge whether measures are effective. This indicator was accepted with a median of 4.5
and a standard deviation of 0.5. One respondent commented that every measure is a contribution.
Another respondent commented that the influence on an area level is very limited.

5.4.12 Energy
Seven respondents participated in the Delphi process for Energy. This group contained one scientist,
two external professionals and four internal professionals. Five indicators were proposed of which three
were accepted. A respondent suggested to combine the first two indicators, which resulted in two
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indicators for the theme energy. All proposed indicators including their median scores and deviations
are shown in
Table 17.
Table 17, Delphi results on the theme energy

Indicator
Energy efficient
lights
Electric devices
are efficient
Local generated
energy

Median Standard
round
deviation
1
round 1
5

0.2

5

1

4

1

CO2 emission
per area user
from energy

4

1.4

Ratio
generated/used

4

1.1

Median Standard Accepted:
Source
round
deviation 3 Not
2
round 2
accepted: 2
BREEAM
(2018)
5
0.2 Accepted
BREEAM
5
0.4 Accepted
(2018)
BREEAM
4
1 Accepted
(2018)
European
Environmental
Not
Agency
4
1.3 accepted
(2020)
NL
Not
Gebiedslabel
4
1.1 accepted
(2020)

The first indicator is “Energy-efficient lights” which was accepted with a median of 5 and a standard
deviation of 0.2. Suggestions were made to switch off lights and reduce light nuisance. Since this is
already covered in the theme Nuisance under the indicator “There are measures to reduce causing light
pollution”, it was not proposed to the other respondents.
The second indicator “Electric devices are efficient” was accepted with a median of 5 and a standard
deviation of 0.2. In the first Delphi round, a respondent suggested combining this indicator with the
indicator “Ratio generated/used”. This proposal was accepted by the other participants with a median of
4 and a standard deviation of 0.6, but the indicator “Ratio generated/used” was not accepted. It was also
suggested to combine the indicator with the first indicator. This was not proposed to the respondents but
was implemented since both indicators were accepted and lights are a part of the group of electric
devices. The combined indicator has kept the name “Electric devices are efficient”.
The indicator “Local generated energy” was accepted with a median of 4 and a standard deviation of 1.
During the first Delphi round, a respondent suggested to include energy sources within 1 Kilometre of
the project area. In the second round three participants put in the comment that they agreed on this,
therefore it was added. Also, insight into a life cycle analysis was proposed. This was covered under the
theme Products & plants.
The indicator “CO2 emission per area user from energy” was not accepted due to a high standard
deviation (1.3). Comments were made that this is too complicated to measure. Also, the indicator “Ratio
generated/used” was not accepted due to a too high standard deviation (1.1).

5.4.13 Inclusion
In the Delphi process for Inclusion, six respondents participated in the first round and five participated
in the second round. In the first round, there were four internal professionals, one external professional
and one scientist. In the second round, there were three internal professionals and there was another
external professional involved. The indicators, median scores and standard deviations are shown in
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Table 18. Five of the eight proposed indicators were accepted.
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Table 18, Delphi results on the theme inclusion

Indicator
Equity of exposure
to noise
Equity of exposure
to emissions
Diversity of
accommodation
choices
Include resting areas
with seating at
various heights,
including seating
with back rests and
without arm rests
Provide accessible
routes that are 43
inches (1.1 meters)
in width, at
minimum
Install drinking
fountains and bike
racks that are easily
accessed from all
sides
Include detectable
warnings (e.g.
truncated domes)
where pedestrian
paths intersect with
vehicular paths
Design the site with
open sight lines to
and from entries and
public access points

Median Standard Median Standard Accepted:
Source
round
deviation round
deviation 5 Not
1
round 1
2
round 2
accepted: 4
Mansourianfar
Not
& Haghshenas
3.5
1
2
1 accepted
(2018)
Mansourianfar
Not
& Haghshenas
4
1.1
2
1 accepted
(2018)
Tanguay
Not
(2010)
4
0.6
3
0.9 accepted

4

0.4

4

0.7 Accepted
LEED (2014)

5

0.4

5

1 Accepted
LEED (2014)

3.5

1.2

4

1 Accepted
LEED (2014)

4.5

1.2

4

0.8 Accepted
LEED (2014)

3.5

1

4

0.6 Accepted

The first two indicators are related and got the same scores in the second Delphi round. “Equity of
exposure to noise” and “Equity of exposure to noise” were both rejected with a median of 2 and a
standard deviation of 1.
The indicator “Diversity of accommodation choices” was also rejected as it got a median of 3 and a
standard deviation of 0.9. In the comments, it was mentioned that this is difficult to do within a project
area.
The first indicator that was accepted is “Include resting areas with seating at various heights, including
seating with back rests and without arm rests” with a median of 4 and a standard deviation of 0.7.
The indicator “Provide accessible routes that are 43 inches (1.1 meters) in width, at minimum” was
accepted with a median of 5 and a standard deviation of 1. For this indicator, it was commented that the
type of surface is also important for accessibility.
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The indicator “Install drinking fountains and bike racks that are easily accessed from all sides” was
accepted with a median of 4 and a standard deviation of 1. For this indicator, several suggestions were
made on the combination of measures. It was suggested to take out the assistance animals areas. One
respondent did not see the value of this indicator and another did not see the relation between the
elements. Therefore the assistance animal areas was taken out of the indicator.
The next accepted indicator is “Include detectable warnings (e.g. truncated domes) where pedestrian
paths intersect with vehicular paths” and was accepted with a median of 4 and a standard deviation of
0.8.
The last indicator is “Design the site with open sight lines to and from entries and public access points”
and was accepted with a median of 4 and a standard deviation of 0.6.

5.4.14 Work and living environment
For the theme Work and living environment, there were six participants in the first Delphi round. In the
first round, there were three internal experts, one external expert and two scientists. In the second Delphi
round, there were three internal experts (one different internal expert), one external expert and one
scientist. In the first round, five indicators were proposed. A respondent suggested to split one indicator
into two and combine it with another indicator. Also, a new indicator was proposed. Three out of the
proposed indicators were accepted in the second round. The results of the different proposals are listed
in
Table 19.
Table 19, Delphi results on the theme work and living environment

Indicator
Green surface per 1000
inhabitants
Perception of
surrounding (landscape,
character, human scale,
accessibility)
Percentage of people
living or working
within 300m of green
urban areas
Amount of trees in
relation to city area
Visible green from
buildings, green along
roads, green that allows
interaction
Percentage of people
living or working
within 300m of green
space that allows
interaction
Attention for target
groups (outside
workplaces for offices,
space for lunch walks
or green for playing
children)

Median
round 1
3.5

Standar
d
deviation Median
round 1
round 2
1

3

Standar
d
deviation
round 2

Accepted:
3 Not
accepted:
4
Not
0.9 accepted

Source

Tanguay et
al. (2009)
BREEAM
(2018)

4

0.3

4

0.3 Accepted
Respondent

4.5

1.2

4

4.5

1

3

Not
1.1 accepted
Not
0.9 accepted

5

0.5

4

0.4 Accepted

Dekker et al.
(2012)
NL
Gebiedslabe
l (2020)
Respondent

4

0.5 Accepted
Respondent

2

Not
1.4 accepted
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The first indicator “Green surface per 1000 inhabitants” was not accepted because of a low median (3).
It was commented that the value of green (plants and trees) and its accessibility is more important than
the surface per inhabitant. Another respondent commented that it is good to have a measure for the
quantity of green, but that the quality is more important.
The second indicator “Perception of surrounding (landscape, character, human scale, accessibility)” was
accepted with a median of 4 and a standard deviation of 0.3. It was commented that this is subjective
and hard to measure, but that it can be beneficial for the well-being of people.
“Percentage of people living or working within 300m of green urban areas” was not accepted due to a
high standard deviation (1.1). A comment was made by a respondent that it cannot be used unless green
urban areas are defined. It was suggested in the second Delphi round to turn the indicator around into a
percentage of green in a surrounding where people live or work. There was no third Delphi round in
which this could be proposed, therefore the high standard deviation makes this indicator not accepted.
The indicator “Amount of trees in relation to city area” was rejected with a median of 3 and a standard
deviation of 0.9. It is commented that the type of trees and the placement of trees is important.
The next indicator that was proposed to the respondents is “Visible green from buildings, green along
roads, green that allows interaction”. This indicator was accepted with a median of 4 and a standard
deviation of 0.4. It was suggested to split this indicator into an indicator for visible green and green that
allows interaction. The second part is combined with the third indicator into “Percentage of people living
or working within 300m of green space that allows interaction”. This proposal was accepted with a
median of 4 and a standard deviation of 0.5.
In the first round, a respondent proposed to create an extra indicator to measure the attention for relevant
target groups. This could be outdoor lunch places, routes for lunch walks or greenery where children
can play. This proposal was not accepted with a median of 2 and a standard deviation of 1.4.

5.4.15 Heritage
For the theme Heritage, five participants filled in the questionnaire for the first Delphi round. Three
internal experts, one external expert and a scientist were involved. In the second round, there was no
external expert involved. For the theme Heritage, three indicators were proposed. All of them were
accepted. In the first Delphi round, it was suggested to combine two indicators, this proposal was
accepted in the second round so there are two indicators for heritage. The results are presented in
Table 20.
Table 20, Delphi results on the theme heritage

Indicator
Protect, preserve,
limit damage
Consultation, collect
data, characterize
heritage, assess
impact, report,
consult, moderate,
report, mitigate
The geo-morphology,
natural,
archaeological,
landscape and
cultural values are
respected

Median Standard Median Standard Accepted:
Source
round
deviation round
deviation 3 Not
1
round 1
2
round 2
accepted: 0
BREEAM
(2018)
5
0.3
5
0 Accepted
Ana &
Oers
(2012)

4.5

0.5

5

0.4 Accepted
NL
Greenlabel
(2020)

5

0

5

0 Accepted
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The indicator “Protect, preserve, limit damage” was accepted with a median of 5 and a standard
deviation of 0. It is commented that green can also be heritage and contribute to biodiversity.
The second indicator that was accepted was “Consultation, collect data, characterize heritage, assess
impact, report, consult, moderate, report, mitigate”. It had a median of 5 and a standard deviation of 0.4.
It was suggested that perception and education are also important for heritage.
The last indicator was “The geo-morphology, natural, archaeological, landscape and cultural values are
respected” and got accepted with a median of 5 and a standard deviation of 0. It was suggested to
combine this indicator with the first one. This proposal was accepted with a median of 4 and a standard
deviation of 0.9. The combined indicator is called “The geo-morphology, natural, archaeological,
landscape and cultural values are protected, preserved or the damage is limited”.

5.4.16 Participation
The questionnaire for the theme Participation was filled in by seven respondents, including two
scientists, two external professionals and three internal professionals. For this theme, three indicators
were proposed of which two were accepted and one was rejected after two Delphi rounds. The results
are shown in Table 21.
Table 21, Delphi results on the theme participation

Indicator
Participation ladder
(Arnstein, 1969)
Participation levels:
co-creation, coorganisation, coinvestment
Measure the
perception of
participation with a
questionnaire

Median
round 1
4

Standard
deviation
round 1
0.9

Median
round 2
4.5

Standard Accepted:
deviation 2 Not
round 2
accepted: 0
0.8 Accepted

Source

BREEAM
(2018)
BREEAM
(2018)

4

1.2

4.5

Not
1.2 accepted
Respondent

4

0.9

Accepted

The first indicator was the “Participation Ladder” from Arnstein (1969). This indicator was accepted
with a median of 4.5 and a standard deviation of 0.8. The second indicator was “Participation levels cocreation, co-organisation and co-investment”. This indicator was not accepted due to a standard
deviation that is too high (1.2). The comments on this indicator suggest that it is very similar to the
participation ladder but gives fewer details.
The last indicator was introduced by a respondent in the first Delphi round. The suggestion is to measure
how stakeholders perceived participation. The respondent proposed to do this with a questionnaire that
stakeholders can fill in and on which a score is based. This new indicator was accepted with a median
of 4 and a standard deviation of 0.9.

5.4.17 Mobility
For the theme Mobility, four respondents participated. This group consists of one scientist, one external
professional and two internal professionals. In the first Delphi round, two indicators were proposed to
the respondents. In the comments, two extra indicators were introduced which were proposed in the
second Delphi round along with the ones from the first round. Two of the four indicators were accepted.
All results are shown in
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Table 22.
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Table 22, Delphi results of the theme mobility

Indicator

Median
round 1

Diversity of transport
mode facilities
Minimum daily
transit trips from a
stop within 440m
Label sustainability
of transportation
facilities
Are the area lay-out
and facilities inviting
to use sustainable
transportation?

Standard
deviation
round 1

5

0.4

3.5

1.3

Standard Accepted:
Source
deviation 2 Not
round 2
accepted: 2
Ameen &
Mourshed
5
0.4 Accepted
(2019)
LEED
Not
(2014)
3.5
1.3 accepted
Respondent
Not
3.5
1 accepted
Respondent

Median
round 2

4.5

0.5 Accepted

The first indicator “Diversity of transport mode facilities” was accepted with a median of 5 and a
standard deviation of 0.4. The indicator “Minimum daily transit trips from a stop within 440m” was not
accepted due to low median (3.5) and high standard deviation (1.3). Also the indicator “Label
sustainability of transportation facilities” was not accepted, this indicator got a median of 3.5 and a
standard deviation of 1. The newly introduced indicator “Are the area lay-out and facilities inviting to
use sustainable transportation?” was accepted with a median of 4.5 and a standard deviation of 0.5.

5.4.18 Assurance of quality
In the theme Assurance of quality six respondents participated. This group consists of four internal
professionals, one external professional and one scientist. During two Delphi rounds, five indicators
were proposed of which two were accepted. The indicators, medians, standard deviations and acceptance
is shown in
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Table 23.
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Table 23, Delphi results on the theme Assurance of quality

Indicator
Long-term
management
Percentage of the sum
of investments for
extensions and
conversions and
expenditure for public
maintenance works
out of the total
expenditure for
construction
Assured budget for x
years
Plan do check act
cycle for maintenance
approach
Result description of
soil type and present
vegetation in x years

Accepted:
Median Standard Median Standard 3 Not
round
deviation round
deviation accepted:
1
round 1
2
round 2
2

4.5

1.2

4.5

0.7 Accepted

3.5

1

3

Not
0.9 accepted

4.5

0.9

5

0.9 Accepted

4

0.6

4.5

0.5 Accepted

3

Not
0.8 accepted

3

0.8

Source

Ameen &
Mourshed
(2019)
Tanguay
(2009)

NL
Gebiedslabel
(2020)
NL
Gebiedslabel
(2020)
Respondent

The indicator “Long-term management” indicates whether the management is ensured for the long
term. By arranging this for the long term, the design might be made more sustainable so that it is
easier and cheaper to maintain for a long time. The indicator was accepted with a median of 4.5 and a
standard deviation of 0.7. In the first Delphi round, the standard deviation was too high to be accepted
(1.2) but dropped 0.5 in the second round. The responses to this indicator suggest that long term
management is important, but that the quality of the management should also be good.
The indicator “Percentage of the sum of investments for extensions and conversions and expenditure for
public maintenance works out of the total expenditure for construction” was not accepted. The median
score (3) is in a neutral position. Some respondents were in favour of this indicator and some were
against it. The argument that is mentioned in favour is that there is an assured budget and that this can
be linked to the maintenance policy. The argument against this is that there is not always a relationship
between the investment cost and the maintenance cost. Also, the quality of maintenance is not taken into
account.
The second accepted indicator was “Assured budget for x years” where x can be filled in for the target
and baseline. This indicator had a median of 5 and a standard deviation of 0.9. Two respondents
indicated that it is good to have an assured budget for the first years because the maintenance costs for
greenery are highest in the first years.
The last accepted indicator for the theme assurance of quality was “Plan do check act cycle for
maintenance approach”. This indicator was accepted with a median of 4.5 and a standard deviation of
0.5. The responses indicate that this is an indicator that can assure the quality in combination with long
term management. It was also indicated that if the maintenance does not give the desired result,
evaluation during the maintenance phase can correct this.
The other rejected indicator was “Result description of soil type and present vegetation in x years”. This
indicator was not accepted because of a neutral median (3). One response is that this indicator gives too
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much room for interpretation. Another respondent indicated a result description of the soil type and
vegetation could be a goal in the “Plan do check act cycle for maintenance approach” indicator.

5.4.19 Employment
In the Delphi process for the theme Employment, there were five participants in the first round and four
participants in the second round. The first group consisted of three internal professionals, one external
professional and one scientist. In the second round, there were two internal professionals. In the first
round, all proposed indicators were refused, therefore it was asked in the second round whether the
respondents thought that there should be a theme Employment. All respondents indicated that there
should not be a theme Employment. The Median was 2 (disagree with the theme employment) with a
standard deviation of 0.4. Therefore the theme Employment was not included in the framework.
In the first round, a new indicator was proposed. This was rejected, like all other indicators, in the second
round. All proposed indicators, median scores and standard deviations are shown in Table 24.
Table 24, Delphi results on the theme Employment

Indicator
Jobs/housing ratio in
within x kilometre
Work on realization
and maintenance is
done by local parties

Median Standard Median Standard Accepted: 0
round
deviation round
deviation Not
1
round 1
2
round 2
accepted: 7
2

1.1

3

1.5 Not accepted

4

1.1

3.5

1 Not accepted

Vacancies in region

3

0.7

2

1 Not accepted

Jobs in region
Unemployment in
region
Proximity to
"topsector" jobs
The area has access
to training programs,
education, programs
for people with
distance to the labour
market and retraining

3

1.3

1.5

1 Not accepted

3

0.8

1.5

0.8 Not accepted

3

1.1

1.5
4

1 Not accepted
1.1 Not accepted

Source

World
bank (n.d.)
Respondent

BREEAM
(2018)
BREEAM
(2018)
BREEAM
(2018)
Respondent
Respondent

5.5 Targets and baselines
5.5.1 Design
The only indicator that was accepted for design is “Corporate Social Responsibility”. For this indicator,
a baseline and target were suggested. The baseline “Attention for People Planet Profit in the tender” was
accepted with a median of 4 and a standard deviation of 0.6. The target “A score of 80% in the MVO
Scan (Corporate Social Responsibility scan)” was also accepted with a median of 4 and a standard
deviation of 0.6.

5.5.2 Commissioning
For the indicator “CO2 performance ladder” two baselines and one target were suggested. None of them
were accepted and no other proposals were made. The proposed baselines are level 1 (median 2.5
standard deviation 0.5) and level 3 (median 3 standard deviation 0.9). The proposed target is level 5
(median 3 standard deviation 0.9). Since there were no arguments against these baselines and targets
and no other options the highest-rated baseline (level 3) and the target were used.
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In the theme design, there was already a target and baseline chosen for the indicator “Corporate social
responsibility”. Therefore no different targets and baselines were set for the theme Commissioning.
For the newly introduced indicator “Ratio produced CO2 during realisation and maintenance / CO2
prevention and storage” it was not possible to propose a target and baseline to the group. There was one
respondent that proposed a target “CO2 neutral” and baseline “Business as usual”. Because there was no
alternative proposal and it was not possible to do a third Delphi round, these suggestions were used.
However, “Business as usual” is hard to define, therefore it was reformulated into “There is no attention
for CO2 prevention and storage”.
The indicator “Stimulate innovation as launching customer” was changed in an option for bonus points.
The respondents were asked what requirements should be used for a bonus point. The suggestions were
made that it should be a pilot or that a new concept should be applied and application of something new
for that type of project. This is hard to measure and can only be determined by expert opinion.
For the indicator “Local parties” a baseline and target were proposed and accepted. The baseline is “40%
of the (sub) contractors is local (<25km)” and the target is “80% of (sub) contractors is local (<25km)”.

5.5.3 Realisation
For the indicators “CO2 performance ladder” and “Corporate social responsibility” the targets and
baselines that were set in the themes Design were used.
For the indicator “Waste separation” the norm of Bewuste Bouwers was suggested as a baseline. For the
target, the suggestions were about waste prevention and separation. The target is “There is attention for
waste prevention, suppliers are asked to take packaging materials with them and the waste that is created
is separated”.
For the “Bewuste Bouwers” indicator a baseline score of 6 and a target score of 10 were proposed. This
combination was accepted with a median of 4.5 and a standard deviation of 0.5.

5.5.4 Products & plants
For the combined indicator “Share of products with a low impact (LCA)” a target and baseline were
accepted. The baseline “25% of the products has a low impact (can be indicated with NL Productlabel,
Eco-inventdatabase, FSC, LCA etc.)” was accepted with a median of 4 and a standard deviation of 0.6.
The target “95% of the products has a low impact (can be indicated with NL Productlabel, Ecoinventdatabase, FSC, LCA etc.)” was accepted with a median of 5 and a standard deviation of 0.6.
Comments were made on the baseline, that the baseline should be higher and that it should be lower.
Since suggestions were made in both directions and that the baseline was accepted, it was used in the
accepted form.

5.5.5 Heat stress
For each indicator that was used in the theme Heat stress, a target and a baseline were accepted.
“Impervious surface area” has a baseline of “40% pervious area (green roofs count as pervious area)”
(median 5, standard deviation 0.3) and the target “100% pervious area (green roofs count as pervious
area)” (median 4, standard deviation 0.8). The indicator “Normalized difference vegetation index” has
a baseline of “>40% green” (median 5, standard deviation 0.5) and a target of “>80% green” (median 4,
standard deviation 0.8).
A comment was made that the indicator “Type or roof coverage” should not only take into account
whether a roof is green, but that this should not limit placing PV panels. Therefore PV panels are also
counted as green/light coloured roofs. Another respondent suggested to include facades into this
indicator. This was proposed and got a median of 5 and a deviation of 1.2 hence it is not included. The
proposed baseline “50% of the roofs has a green or light colour” was accepted (median 4, standard
deviation 0.8) as was the target “100% green roof (PV panels count as a green roof)” (median 4, standard
deviation 0.7).
For the indicator “Shading” two baselines and two targets were proposed. The baseline “25% of sealed
surface has at least 1 hour of shade a day” was rejected (median 3, standard deviation 0.9). The baseline
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“25% of pedestrian roads have at least 3 hours of shade a day“ (median 4, standard deviation 0.9) was
accepted. Both proposed targets were accepted, the first one is in the same terms as the first baseline;
“60% of sealed surface has at least 1 hour of shade a day” and got a median of 4 and a standard deviation
of 0.6. The second target “40% of pedestrian roads have at least 3 hours of shade a day” scored the same
median but had a lower standard deviation (0.4). The second target measures in the same way as the
accepted baseline: “40% of pedestrian roads have at least 3 hours of shade a day”. Because of the lower
standard deviation and the same type of measurement, the second target was used.
The indicator “Share of green/blue area” has one proposed baseline and one proposed target. Both were
accepted. The baseline is “40% of green/blue area” (median 4, standard deviation 0) and the target
“80% of green/blue area” (median 4, standard deviation 0.6).
The last indicator is windchill. This one was introduced by a respondent during the first Delphi round.
In a separate conversation between the researcher and the respondent (because of the unclarity of the
proposed indicator), performance levels were made which were directly proposed in the second Delphi
round. These performance levels were accepted with a median of 5 and a standard deviation of 0. The
performance levels are “1 The dominant wind direction was taken into account while positioning the
buildings. 2 The dominant wind direction was taken into account while positioning the buildings and
trees. 3 Based on research the wind effects around buildings were taken into account. 4 Based on
research the wind effects around buildings and trees were taken into account. 5 Based on research
windchill is created without causing wind nuisance”.

5.5.6 Water quantity
For the indicator “Onsite wastewater recycling” a combination of a target and baseline were proposed
and accepted. The combination has a median value of 4 and a standard deviation of 0.4. The baseline is
”30% of wastewater is reused” and the target is “75% of wastewater is reused”.
Two different proposals were made for the indicator “Rainwater harvesting”; measuring the capacity
that is needed by precipitation – evapotranspiration = amount of water that should be buffered. The other
proposal is a baseline of “50% of rainwater on sealed surfaces is harvested” and a target of “100% of
rainwater on sealed surfaces is harvested”. The first proposal was not accepted with a median score of
2.5 and a standard deviation of 0.8. The target and baseline were accepted with a median of 4 and a
standard deviation of 0.4.
Also, the target and baseline that were proposed for “Surface runoff” were accepted. The proposed
baseline is “Maximum 1 hour of water nuisance due to delayed surface runoff” and the target is
“Maximum surface runoff that does not cause nuisance”
For the last indicator “Chance of pluvial flooding” the proposed target and baseline were not accepted
due to a high standard deviation (1.3). The proposal for the target was “No water nuisance with a
rainstorm that occurs every 100 years” and for the baseline “No nuisance with a rainstorm that occurs
every 5 years and only nuisance outdoors with a rainstorm that occurs every 10 years”. It was
commented that flooding is not always negative, for instance in flood plains. The other comment is that
a bit of water outdoors does not have to be bad as long as there is no damage. Based on the comments,
the indicator should not pay attention to places where the water does not cause a nuisance. So,
floodplains, infiltration gullies and other places that are designed to allow water inundation are not taken
into account. With that adaption, the proposed target and baseline were used.

5.5.7 Water quality
The first indicator is the combination of “Percentage of waterways with excellent water quality” and
“surface water quality”. One baseline and target were proposed for those indicators. The proposed
baseline is “40% of waterways have an excellent quality” and the proposed target is “75% of waterways
have an excellent quality”. This combination was accepted with a median of 4 and a standard deviation
of 0.7. The respondents were asked if the percentage should be of the water flow or surface area and the
majority was in favour of the surface area.
The second indicator is “Groundwater quality”. For this indicator, the testing method of the National
Institute for Public Health and the Environment (RIVM, n.d. b) was proposed. The target that was
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proposed was 7/7 concentrations of substances are good and the baseline 3/7 concentrations were good.
It was not accepted with a median value of 4 and a standard deviation of 1.3. The respondent who was
not in favour indicated that the scores should be the opposite way, but agreed with the numbers. This
was seen as a miscommunication, with “good” a good quality was meant and not the opposite. Therefore
this response was seen as positive and therefore the target and baseline were used.
For the indicator “Measures being taken” a target of six relevant measures was proposed and a baseline
of three relevant measures was proposed. Measures can be for the water quality or ecology. Whether a
measure is relevant should be determined by an expert. This combination was accepted with a median
of 4.5 and a standard deviation of 0.5.

5.5.8 Biodiversity
For the indicator “Space allotted to nature conservation relative to area of territory” two baselines were
proposed. The first proposal was 10% and the second proposal was 25%. The first was rejected due to
a median of 3 and a standard deviation of 0.4. The baseline of 25% was accepted with a median of 4 and
a standard deviation of 0.3. A target of >40% was accepted with a median of 4 and a standard deviation
of 0.8. One respondent indicated that the feasibility depends on the location and possibilities, but that
with green roofs more could be possible. Therefore the target of >40% was used.
A combination of a baseline and target were proposed for the indicator “Type of connection with
ecological structure”: specifically, a baseline of one connection and a target of three connections (via
air, ground and/or water). The target and baseline were accepted with a median of 4 and a standard
deviation of 0.6. It was commented that is easy to gain a point with this indicator.
For the indicator “Key species” a combination of a target and baseline were accepted with a median of
4 and a standard deviation of 0.5. The proposed baseline is “Key species are the start of the design” and
the target is “Key species settle in the area”.
A target and baseline were proposed for the indicator “Red list species”. The combination of the target
“There is an increase in red list species” and the baseline “Mitigation measures are being taken” were
not accepted. The median score was 3 and the standard deviation 0.4. One respondent indicated that it
depends on the type of ecosystem. Only red list species that belong in an ecosystem will be taken into
account. Another respondent indicated that this might not always be possible in an urban area. The last
comment was that it should go further than only red list species, for this, the indicator key species was
used for this. Also in an urban area, the target should be to create space for red list species that are able
to live there. Therefore the combination of the target and baseline was used.
The target and baseline for the indicator “Diversity in species” was not accepted due to a high standard
deviation (1.5) and a low median (3.5). The proposed target was 6 types of species and the baseline was
3 types of species. It was commented that only 6 types of species is not very diverse. Another respondent
proposed a baseline to give attention to 3 species for 2 categories (plants, mammals, birds, reptiles,
amphibians, fish and insects) and a target of 6 species in 4 categories.
The proposed target and baseline for the last indicator “Vertical vegetation structure” were not accepted
with a median of 3 and a standard deviation of 0.6. The proposal was the target “There is a moss-, grass, herb-, shrub and tree layer” and the baseline “There is only one of those layers present”. Two comments
suggested that the baseline and target should be higher. A suggestion was made by a respondent; baseline
“3 layers” target: “5 layers and well connected”. Since this suggestion puts the target and baseline higher
and the reason for rejecting the proposed target and baseline, this new combination was used.

5.5.9 Soil
For the indicator “Soils are restored to a depth of 30 cm or depth of root ball for larger plant materials”
a target of 40 cm was proposed and a baseline of 10 cm. This was not accepted with a median of 4 and
a standard deviation of 1.1. It was commented that 10 cm is too little and that the minimum should be
put at 30 cm. In another comment, it was mentioned that the starting point is good, but that more must
be done. Therefore the baseline was set at 30 cm and the target at 50 cm. The indicator was rephrased
to “Soils are restored to a depth of x cm”.
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A target and baseline were accepted for the indicator “Only local use of soil”. The target “All soil is
used local” scored a median of 4.5 and a standard deviation of 0.8. The baseline “Only soil is brought
in/out in a range of X km from the project area and of the same soil type” had a median of 4 and a
standard deviation of 0.5. Suggestions were asked in the second Delphi round for how large the range
of the baseline should be. The suggestions by respondents were: 2, 5, 10 and 50. These numbers were
used as different steps in scaling the indicator. So, only local (0km) is five points, 2km is four points,
5km is three points, 10km is two points and 50km is one point.
Performance levels were proposed for the indicator “No water drainage to reduce soil subsidence”.
These levels are: “5 no drainage, 4 only natural drainage (no tubes) through ditches, 3 only natural
drainage through streams, 2 drainage under gravity to local buffer, 1 drainage under gravity to stream”.
The proposal was accepted with a median of 4.5 and a standard deviation of 0.8.

5.5.10 Air quality
For the indicator “Number of days in bad air quality” a norm of 35 days with the maximum daily value
of PM1 was proposed. This was accepted with a median of 4 and a standard deviation of 0.9. For the
value, it was suggested to take a maximum of 35 days with a concentration higher than 50µ gram per
cubic meter. As a target, a maximum of 5 days the daily norm was suggested.
For the indicator “Health effect screening” it was suggested to take the value of the Dutch “Gezondheid
Effect Screening” as a baseline and the recommended values of the WHO as a target. This proposal was
accepted with a median of 4 and a standard deviation of 0.
The last indicator “Measures being taken” has had the suggestion to measure the number of measures
that were taken. This was accepted with a median of 4 and a standard deviation of 0.4. For the baseline,
one measure was suggested and for the target 3-5 measures were suggested. Because all indicators were
standardized into five levels, the target of five was used so that each measure is worth one point.

5.5.11 Energy
The first indicator for the theme Energy was a combination of two indicators. For “Electric devices are
efficient” the suggestion was made to measure it with Best Technical Means. There are no existing
frameworks found that could be used to measure the best technical means for electric devices in an urban
area. Another proposal for the target was that 100% of the electric devices is sustainable and a baseline
of 50%. There are energy labels for, for instance, public lighting and sewer pumps that can be used to
prove a score on this indicator. To be considered sustainable a label A must be obtained. Because the
indicator is a combination that was accepted in the second Delphi round and there was no possibility for
a third round, this target and baseline could not be proposed to the respondents but were evaluated.
The second indicator for the theme Energy is “local generated energy”. A target and baseline were
proposed and an alternative way of measuring was suggested. The proposed baseline is “100% of the
used energy is from green sources” and the target “100% of the used energy is generated local”. This
combination was accepted with a median of 5 and a standard deviation of 1. The alternative measuring
method was to base the scoring on a scientific lifecycle analysis of different sustainable energy
technologies. This proposal was accepted with a median of 4 and a standard deviation of 0.8. The target
and baseline were used since they have a higher median. In the comments, it was suggested by 4
respondents that local must be a larger area than the project area. A suggestion that was made was to
look at energy sources within 1 Kilometre from the project area. This is added to the target which is now
“100% of the used energy is generated within 1 km from the project area”.

5.5.12 Nuisance
For the indictor “Measures on source, receiver and in between” the baseline “Technical measures are
being taken for the source or the receiver or the space in between.” was proposed. This baseline was
accepted with a median of 4 and a standard deviation of 0.7. The target that was proposed is “Measures
are being taken that reduce the perception of noise nuisance on the source, receiver and in between”.
The target was not accepted due to a low median (3.5) and a high standard deviation (1.3). One
respondent disagreed with the target and commented: “I can imagine that this is a useful addition,
something will also have to be said about the period in which the noise predominates”. Because the
65
Integrated sustainability assessment of area development projects in The Netherlands

respondent did see this as a useful addition and a suggestion for improvement was made, the target is
modified into: “Measures are being taken that reduce the perception of noise nuisance on the source,
receiver and in between. When selecting the measures, attention must be paid to the period in which the
noise predominates”
The baseline for the indicator “Minimal distance between high voltage cable and activity spaces” had a
proposal to take the guidelines of the “Standard der Baubiologische Messtechnik”(SBM) (Institut für
Baubiologie + Nachhaltigkeit, 2015) which would translate into “Standard of building biology
measurement technology”. These guidelines propose maximum levels of radiation. This can be
translated via diagrams into the distance between high voltage cables and the activity spaces. The target
of 20nT and baseline of 100nT were not accepted due to a low median (3). One respondent indicated
that the (SBM) norms are better than the current standard of the Dutch government. Another respondent
is neutral about the topic and commented that the determination of a score for this indicator should be
facilitated/standardized. With a combination of the SBM and maps of high voltage cables and an
overview of distances and radiation strength (RIVM, 2020) this can be standardized. The last reaction
was that it is a practical way of measuring, but that the respondent does not know whether it has an
effect. Since the National Institute for Public Health and the Environment makes policy for
electromagnetic fields (RIVM, 2020), it was considered as a topic that has an effect. Therefore the
baseline and target value of SBM were used to measure this indicator.
On the sub-topic “Light”, eight indicators were accepted of which one was about measures being taken
and seven were specific measures that could be taken. For the general indicator “There are measures to
reduce causing light pollution” two different measuring systems were proposed by respondents. The
first is a baseline “Measures against incidental nuisance from traffic” and target “No light nuisance”
which scored respectively a median score of 4 and 3 and a standard deviation of 0 and 1.3. The second
proposal was to use the accepted measures of the indicator selection (see section 5.4.10) as a way to
score this indicator. This proposal scored a median of 4.5 and a standard deviation of 0.8. Since the
median of the second proposal is higher, this option was used. Two of the measures cannot be combined
so the target was put on “6 measures are being taken”. The indicator was translated into five performance
levels, therefore a baseline of “3 measures are being taken” was used so that there are five equal steps
that can be used.
For the indicator “Measures are being taken (building shape, direction, height; position of trees, type of
trees; wind barriers)” the target was accepted. The target is “Prove that measures are effective” and
scored a median of 4 and a standard deviation of 0.4. The baseline “A wind study has been done” has a
median score of 3 and a standard deviation of 0.9. Two respondents made a comment about this topic
which both said that if wind nuisance is present solutions must be found. Therefore the baseline was
changed into “A measure (building shape, direction, height; position of trees, type of trees; wind
barriers) is taken to reduce wind nuisance”.

5.5.13 Inclusion
For the indicator “Include resting areas with seating at various heights, including seating with back rests
and without arm rests” the target “A resting area every 100 meters” and the baseline “A resting area
every 500 meters” was proposed. This combination was not accepted by a median of 3 and a standard
deviation of 0.9. Two comments were made that the baseline should be less than 500 meters. A
suggestion for the baseline was made for 250-500 meters. Since the 500 meters was considered too
much, an intermediate measure (375 meters) was used. On the baseline, there were no direct comments
so it was assumed that the baseline was good and this one was used.
The proposed target and baseline for the indicator “Provide accessible routes that are 43 inches (1.1
meters) in width, at minimum” were accepted with a median of 4 and a standard deviation of 0.6. The
baseline “Pedestrian roads are 1.2 meter in width with a maximum slope of 10%” was chosen and the
target “Pedestrian roads area 2.5 meter in width with slopes of maximum 5% for maximum 10m” was
chosen.
No target and baseline were proposed for the last three indicators. For “Install drinking fountains and
bike racks that are easily accessed from all sides” a respondent suggested the baseline “There are bike
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racks” and the target “There are drinking fountains near activity spaces”. For the indicator “Include
detectable warnings (e.g. truncated domes) where pedestrian paths intersect with vehicular paths” it was
suggested to take the manual for an accessible public space as a baseline and the target “An indication
for visually impaired, colour-blindness and hearing impaired”. For the last indicator “Design the site
with open sight lines to and from entries and public access points” also one proposal was made. The
baseline “Main entrances of buildings are accessible for disabled people conform the manual for
accessible public space” and the target “All activity spaces are accessible for disabled people (sitting
areas, playgrounds etc.)” were proposed. Since there were no other proposals and there was no
possibility for a third Delphi round, all suggestions were adopted.

5.5.14 Work and living environment
For the indicator “Perception of surrounding (landscape, character, human scale, accessibility)”
assessment according to the WELL 3 methodology of BREEAM NL (2018) was proposed. This
methodology requires a Strength, Weakness, Opportunity and Threat analysis by an independent
organisation based on which points can be assigned. This was rejected with a median of 3. Several
respondents questioned the measurability of this indicator. One respondent indicated that several parts
were already included in other themes. Because of the difficulty of measuring this indicator, the choice
on how this indicator could be used was postponed to the evaluation phase.
Several proposals were made for the indicator “Visible green from buildings, green along roads”. The
first proposal was a combination of a target and baseline that were rejected with a median of 3 and a
standard deviation of 0.6. The proposed baseline was “Green is visible from buildings” and the proposed
target was “Green is visible from buildings and inviting for interaction”. Then it was proposed to split
the indicator into three parts: Percentage of buildings overlooking green areas, percentage of roads that
overlooking green and percentage of people that live or work within 300m of green space that allows
interaction. The proposals to split the first two parts were rejected with respectively a median of 3 and
2 and standard deviations of 0.5 and 0.3. The proposal to split the proximity to green areas that allows
interaction was accepted with a median of 4 and a standard deviation of 0.5. For both the indicators, a
baseline of 50% and a target of 100% was used.

5.5.15 Heritage
For the combined indicator “The geo-morphology, natural, archaeological, landscape and cultural values
are protected, preserved or the damage is limited” the proposed target and baseline of the indicator
“Protect, preserve, limit damage” was used. The combination that was proposed is the target “Preserve
& educate” and the baseline “Limit damage”. This combination was accepted with a median of 4 and a
standard deviation of 0.4.
A target and baseline were also accepted for the indicator “Consultation, collect data, characterize
heritage, assess impact, report, consult, moderate, report, mitigate”. The baseline ”Study archaeological,
landscape and cultural values” and the target “Consultation, collect data, characterize heritage, assess
impact, report, consult, moderate, report, mitigate” were accepted with a median of 4 and a standard
deviation of 0.

5.5.16 Participation
For the first indicator “Participation ladder” two sets of indicator and baseline were proposed. The first
was a baseline of consultation and a target of citizen control (median 3.5 standard deviation 1). The
second combination was a baseline of informing and a target of delegation (median 4 standard deviation
1.3). Both combinations were rejected. Two respondents proposed to change “delegation” into “codecision making”. With this change, the second combination of a target and baseline was used since this
one has the highest median.
For measuring the perception of stakeholders with a questionnaire, no target or baseline can be set
because this depends on the questionnaire. The questionnaire, in its turn, depends on the type of area
and development. For different types of stakeholders (e.g. residents, companies, road users and
recreationists) different aspects and forms of involvement are important.
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5.5.17 Mobility
Three baselines and one target were proposed for the indicator “Diversity of transport mode facilities”.
The proposed target is: “Maximum diversity (walking, cycling, public transport, electric transport,
shared transportation)” and was accepted with a median of 5 and a standard deviation of 0.4. Two
baselines were accepted: “Public transport within 440 meters of the area” and “two sustainable
transportation modes” with both a median of 4 and a standard deviation of respectively 0.4 and 0.7. The
baseline “two sustainable transportation modes” was used since this one measures in the same terms as
the accepted target and because the medians are equal. The baseline which was rejected is “Only
separation between motorised and slow traffic” (median 2.5 standard deviation 0.4).
For the indicator “Are the area lay-out and facilities inviting to use sustainable transportation?” two sets
of a baseline and target were proposed. The first one had the target “people can move through the area
in a sustainable way” and the baseline ”There are sustainable public transport facilities and chargers for
electric vehicles”. The other set had the target ”Stimulate healthy mobility with pedestrian and cyclist
paths and usage of e-bikes” and the baseline “Focus on electrification of motorised transportation”. The
targets and baselines were not proposed to respondents because there was no time for a third Delphi
round. The second set was used since the electrification of public transport is not in the influence area
of an area development project.

5.5.18 Assurance of quality
For the first indicator, “Long-term management”, a combination of a target and baseline were proposed
by a respondent and these were accepted. The target “There is a management plan for 5 years with
evaluation and room for adjustment” and the baseline “There is a management plan for 3 years” were
used.
For the indicator “Assured budget for x years” two baselines were proposed. The baselines were
“Assured budget for 1 year” (median 1.5 standard deviation 0.7) and “Assured budget for 3 years”
(median 3.5 standard deviation 0.7). In the second Delphi round, a respondent proposed a baseline of 2
years. Since both other baselines were rejected and this new proposal lies in the middle of the other two
options, the baseline was set on two years. The proposed target was “An assured budget for 5 years” and
an addition for this target was proposed “Do you think the target also needs to include a plan for after 5
years (what actions are required once every 5 years, what are actions are required yearly/ monthly and
what can be left alone after a while)”. The target itself was not accepted with a deviation of 1.1 and a
median of 5. The addition was accepted (median 4, deviation 0.9). All positive reactions gave a score of
5, if one positive person would have been less positive and have given the indicator a 4, the standard
deviation would be lower and the indicator would have been accepted. Therefore the proposed target
and the addition will be combined into a final target. One of the respondents against this target suggested
3-5 years and stresses that it is important to have a plan after the five years. The other respondent against
it wanted at least 3 years.
For the indicator “Plan do check act cycle for maintenance approach” a combination of a target and
baseline were proposed. This combination was accepted with a median of 5 and a deviation of 0.4. The
baseline “There is a maintenance plan” and the target “There is a maintenance plan and the target there
is a maintenance plan with sustainability goals for climate adaptation, biodiversity, circularity, CO2
emission/uptake and user participation/involvement” were approved.
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5.6 Weights
The questionnaire for determining the weights was filled in by 16 respondents. This group included six
scientists, six professionals from NL Greenlabel and four external professionals. The highest weighted
theme is Biodiversity with a weight of 0.101 and the lowest weighted theme is Inclusion with a weight
of 0.033. The importance of indicators is determined by the weight of the theme and of the indicator
itself. When these weights are multiplied, the result gives the result is the weight of the indicator for the
overall score. The highest weighted indicator is “Corporate Social Responsibility” (0.073) in the theme
Design and the lowest weighted indicator is “Include detectable warnings (e.g. truncated domes) where
pedestrian paths intersect with vehicular paths” in the theme Inclusion (0.0053). Table 25 shows all the
weights and the number of responses for each theme.
Table 25, Overview of weights for themes and indicators. As both indicators and themes have a weight, the contribution of an
individual indicator to the overall score is given by the weight of the theme times the weight of the indicator which is shown
in the last column.

Theme

Design
Commissioni
ng

Realisation
Heat

Products &
plants
Water
quantity

Water
quality

Biodiversity

Soil

Nuisance

Theme
weight

Indicator

0.0731 Corporate Social Responsibility
0.0338

CO2 performance ladder
Ratio produced CO2 during realisation and
maintenance / CO2 prevention and storage
Local parties
0.0675 Waste separation
Bewuste Bouwers
0.0521 Impervious surface area
Normalized difference vegetation index
Type of roof coverage
Shading
Share of green/blue area
Windchill
0.0722
0.0491

Share of products with a low impact
Onsite wastewater recycling
rainwater harvesting
Surface runoff
Chance of pluvial flooding

0.0556

Surface water quality
Groundwater quality
Measures being taken
Space allotted to nature conservation relative
0.1013
to area of territory
Type of connection with ecological structure
Key species
Red list species
Diversity in species
Vertical vegetation structure
0.0850 Soils are restored to a depth of x cm
Only local use of soil
No water drainage to reduce soil subsidence
Sound. Measures on source. in between.
0.0419
receiver

Indicator
weight

Theme- x
indicator
weight
1
0.0731

0.3333

0.0113

0.3333
0.3333
0.4409
0.5591
0.1485
0.1667
0.1606
0.1848
0.2273
0.1121

0.0113
0.0113
0.0298
0.0378
0.0077
0.0087
0.0084
0.0096
0.0118
0.0058

1

0.0722

0.2273
0.3682
0.2091
0.1955

0.0112
0.0181
0.0103
0.0096

0.3500
0.2806
0.3694

0.0194
0.0156
0.0205

0.1955
0.2288
0.1439
0.1076
0.1985
0.1258
0.4333
0.2879
0.2788

0.0198
0.0232
0.0146
0.0109
0.0201
0.0127
0.0369
0.0245
0.0237

0.2909

0.0122
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Theme

Air quality

Energy

Inclusion

Work &
living
environment

Heritage

Participation

Mobility

Assurance of
quality

Theme
weight

Indicator

Minimal distance between high voltage cable
and activity spaces to reduce electromagnetic
radiation
There are measures to reduce causing light
pollution
Measures are being taken to overcome wind
nuisance (building shape. direction. height;
position of trees. type of trees; wind barriers)
0.0513 Number of days in bad air quality
Health effect screening (GES)
Measures being taken
0.0457 Electric devices are efficient
Local energy supply (within 1 kilometre)
Include resting areas with seating at various
0.0333 heights. including seating with back rests and
without arm rests
Provide accessible routes that are 43 inches
(1.1 meters) in width. at minimum
Install drinking fountains and bike racks that
are easily accessed from all sides
Include detectable warnings (e.g. truncated
domes) where pedestrian paths intersect with
vehicular paths
Design the site with open sight lines to and
from entries and public access points
0.0675 Perception of surrounding (landscape.
character. human scale. accessibility)
Visible green from buildings. green along
roads
Percentage of people living or working
within 300m of green space that allows
interaction
The geo-morphology. natural. archaeological.
0.0359 landscape and cultural values are protected.
preserved or the damage is limited
Consultation. collect data. characterize
heritage. assess impact. report. consult.
moderate. report. mitigate
0.0466 Participation ladder (Arnstein. 1969)
Measure the perception of participation with
a questionnaire
0.0410 Diversity of transport mode facilities
Are the area lay-out and facilities inviting to
use sustainable transportation?
0.0470

Long-term management
Assured budget for x years
Plan do check act cycle for maintenance
approach

Indicator
weight

Theme- x
indicator
weight

0.1795

0.0075

0.3318

0.0139

0.1977
0.2697
0.2970
0.4333
0.5273
0.4727

0.0083
0.0138
0.0152
0.0222
0.0241
0.0216

0.2218

0.0074

0.2236

0.0075

0.1927

0.0064

0.1600

0.0053

0.2018

0.0067

0.2750

0.0186

0.3389

0.0229

0.3861

0.0261

0.5364

0.0193

0.4636
0.4909

0.0166
0.0229

0.5091
0.4909

0.0237
0.0201

0.5091

0.0209

0.4182
0.3030

0.0197
0.0142

0.2788

0.0131
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5.7 Testing
The first test case, the design for the neighbourhood “Maanwijk”, got 80% of the maximal achievable
points. Without weighting, this would have been 74%, so the weights influence the outcome of the
framework. For 10 out of 56 indicators, no data was found for this case and a hypothetical value was
filled in. The results with and without hypothetical values are compared in
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Table 26. Without the hypothetical values for indicators without data, the overall score remained the
same. The largest difference in the theme scores is on Realisation with a difference of 11%.
For some of the indicators for which no data was available in the historic case, data is expected in future
cases when the data is collected primarily for this framework. These indicators are “Corporate Social
Responsibility”, “Local parties”, “Bewuste Bouwers”, “Windchill”, “Wind nuisance”, “Include
detectible warnings”, “Design the sight with open sight lines” and “Consultation, collect data,
characterize heritage, assess impact, report, consult, moderate, report, mitigate”. For the indicator
“Number of days in bad air quality” there was no data, and no data is expected in future cases. For the
indicator “Measure the perception of participation with a questionnaire” it is uncertain whether data can
be expected in future cases.
The redevelopment of the business park “Ecofactorij” had an overall sustainability score of 44%.
Without weights, this would have been 50%. Without the hypothetical values for indicators where no
data was found, the weighted sustainability score was 39%.
All indicators for the themes Realisation and Heritage and the indicators “Windchill”, “Soils are restored
to a depth of x cm” and “Only local use of soil” were set as not applicable because the area is already
realised and this does not influence the current usage of the area.
For the indicators “Corporate Social Responsibility”, “CO2 performance ladder”, “Ratio produced CO2
during realisation and maintenance”, Local parties”, “Rainwater harvesting”, “Red list species”, “There
are measures to reduce causing light pollution” and “Measures are being taken to overcome wind
nuisance” no data was found but is expected in future cases. For the indicators “Ratio produced CO2
during realisation and maintenance”, “Surface water quality”, “Groundwater quality” and “Measure the
perception of participation with a questionnaire” it is uncertain whether data can be found in future
cases. For “Surface runoff” and “Number of days in bad air quality” no data was found and is also not
expected in similar future cases.
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Table 26, Scores of the test with greenfield development of residential neighbourhood “Maanwijk” and redevelopment of the
business park “Ecofactorij”. N/A is not applicable because the area is already realised and no changes in the heritage are
being made. The scores are given as percentages of the total score that could be achieved.

Theme

Maanwijk with
hypothetical
values

Maanwijk without
hypothetical
values
No data
70%
40%
80%
73%
52%
83%
90%
100%
46%
44%
100%
60%
100%

Ecofactorij
with
hypothetical
values
80%
60%
N/A
20%
25%
16%
26%
70%
60%
31%
45%
89%
29%
49%

Ecofactorij
without
hypothetical
values
No data
No data
N/A
20%
25%
18%
20%
69%
60%
38%
33%
89%
29%
49%

Design
Commissioning
Realisation
Products & plants
Heat
Water quantity
Water quality
Biodiversity
Soil
Nuisance
Air quality
Energy
Inclusion
Work & living
environment
Heritage
Participation
Mobility
Assurance of
quality
Weighted total

100%
73%
51%
80%
67%
52%
83%
90%
100%
41%
54%
100%
62%
100%
81%
80%
90%
94%

100%
80%
90%
94%

N/A
80%
30%
6%

N/A
80%
30%
6%

80%

80%

45%

40%
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5.8 Evaluation
Several types of changes were proposed after the first evaluation session. These were removing
indicators, adding indicators, changing targets and/or baselines and changes in indicators.

5.8.1 Addition or removal of indicators
The proposed addition and removal of indicators is shown in Table 27. All proposals to remove or add
indicators were approved, but this led to new changes in some of the indicators.
Table 27, Proposed addition or removal of indicators in the evaluation session

Indicator
Sustainability assignment
Multifunctional use of space
Corporate Social Responsibility
Corporate Social Responsibility
Impervious surface area
Normalised Difference Vegetation Index
Onsite wastewater recycling
Surface runoff
Surface water quality
Ground water quality
Space allotted to nature conservation
Red list species
Key species
Soil biodiversity
Soils are restored to a depth of x cm
Measures are being taken to overcome wind
nuisance
Number of days in bad air quality
Health effect screening
Measures being taken
Install drinking fountains and bike racks that are
easily accessed from all sides
Include detectable warnings (e.g. truncated
domes) where pedestrian paths intersect with
vehicular paths
Design the site with open sight lines to and from
entries and public access points
Perception of surrounding (landscape, character,
human scale, accessibility)
Consultation, collect data, characterize heritage,
assess impact, report, consult, moderate, report,
mitigate
Measure the perception of participation with a
questionnaire
Plan do check act cycle for maintenance approach

Theme
Design
Design
Design
Commissioning
Heat
Heat
Water quantity
Water quantity
Water quality
Water quality
Biodiversity
Biodiversity
Biodiversity
Soil
Soil
Nuisance

Change
Add
Add
Replace
Replace
Remove
Remove
Remove
Remove
Remove
Remove
Remove
Remove
Remove
Add
Remove
Remove

Approved
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Air quality
Air quality
Air quality
Inclusion

Remove
Remove
Remove
Remove

Yes
Yes
Yes
Yes

Inclusion

Remove

Yes

Inclusion

Remove

Yes

Work & living
environment
Heritage

Remove

Yes

Remove

Yes

Participation

Remove

Yes

Assurance of
quality

Remove

Yes
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Two new indicators were proposed for the theme Design. First, one to indicate whether sustainability is
at the core of the project assignment. For this indicator, the target “SDGs are at the core of the
assignment” and the baseline “there is attention for people, planet or profit” were proposed. The role of
sustainability in the design was missed and is considered important for sustainability over the whole
project. Therefore, this proposal was accepted.
Second, an indicator that looks at multifunctional usage of space was proposed. This was proposed to
use the scarce space in The Netherlands efficient. Functions could be nature, recreation, parking, energy
generation, water storage and buildings. This proposal was accepted and a target of 100% of the area is
multifunctional was chosen and a baseline of 25%.
It was proposed to move the indicator “Corporate Social Responsibility” from the theme Design to
Commissioning, where the indicator was also accepted in the Delphi process. This was proposed because
this indicator is more about the relationship and responsibilities of the commissioner and contractor(s)
than the design. The replacement was approved.
Removing the indicators “Impervious surface area” and “Normalized difference vegetation Index” was
proposed because there is overlap with “Share of green and blue area”. The last indicator is easier to
measure and can tell more about heat since it also includes water. This proposal was accepted.
It was proposed to remove the indicator “Onsite wastewater recycling” since this is not often applied
and might not always be more sustainable than centralised wastewater recycling. This proposal was
accepted.
The indicator “Surface runoff” was proposed to be removed since this is indirectly covered in the
indicator “Chance of pluvial flooding” where attention is paid to water nuisance and the places where
this occurs. This proposal was approved.
It was proposed to remove the indicators “Surface water quality” and “Ground water quality” while an
area development project cannot influence them in many cases. Water systems are often larger than an
area development project and the quality of these systems is given. There is an indicator for the measures
that are in place to improve the water quality. This looks at the impact of a development on the quality
of water but not at the end quality. The removal of both indicators was accepted.
A proposal was made to remove the indicator “Space allotted to nature conservation relative to area of
territory” because there is already an indicator that looks at the green and blue space in the theme Heat
stress and because the quantity can tell little about the quality. This proposal was accepted.
For the theme Biodiversity, it is also proposed to remove the indicator “Red list species”. This was
proposed because the protection of red list species is legally required and measuring this will not give
results that allow for differentiation between projects or plans. This proposal was accepted.
Taking key species into account would also result in points for the indicators “Key species” and
“Diversity in species” therefore these were proposed to combine into the indicator “Diversity of species”
where attention should be paid to key species. This proposal was approved.
Based on the input of a member of the scientific board of advice, a new indicator for soil biodiversity
was proposed. This indicator was added to also take soil biodiversity and the circumstances it needs into
account. It consists of five performance levels: 1 No mineral or chemical input, 2 Organic matter is
added or proof that organic matter levels are good, 3 Organic matter is left in the area, 4 Add fungi or
proof that fungi diversity and number are good, 5 Soil inoculation or proof that bacteria diversity and
quantity are good. This proposal was accepted.
It was proposed to remove the indicator “Soils are restored to a depth of x cm” since this indicator
implies that the soil is disturbed and that the depth where restoration is relevant depends on the area and
type of plants. This proposal was accepted because the “Soil biodiversity” indicator was considered to
give a better indication of the treatment and quality of the soil.
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A proposal was made to remove the indicator about wind nuisance because wind speeds are also
addressed in the indicator “wind chill” where the target is not achievable if there is wind nuisance.
Having two indicators that look at wind speeds might lead to double counting. This proposal was
accepted.
In the theme air quality the indicators “Health effect screening” and “Number of days in bad air quality”
were proposed to be removed because the air quality cannot be changed by an area development project.
Also, the indicator on the measures being taken was proposed to be removed because there is doubt on
the effectiveness of measures in the outdoor environment on an area level for the air quality. All three
proposals were accepted which means that there are no more indicators in the theme air quality and the
whole theme is removed.
Three indicators were proposed to be removed from the theme Inclusion. First, “Install drinking
fountains and bike racks that are easily accessed from all sides” because this is not always necessary to
make an area more inclusive and requires more materials with could make the project less sustainable.
Second, “Include detectable warnings (e.g. truncated domes) where pedestrian paths intersect with
vehicular paths” because it was considered a sub-topic of accessible routes which is measured by another
indicator. There it will be proposed as an addition to the baseline (see the section about performance
levels). Also, “Design the site with open sight lines to and from entries and public access points” was
proposed to be removed as this is not always relevant on an area scale with many buildings. This topic
can better be addressed on a plot scale. The three proposals were accepted.
For the indicator “Perception of surrounding (landscape, character, human scale, accessibility)” a
proposal was made to remove it as it is hard to measure and could have subjective outcomes. BREEAM
measures this with a Strength, Weakness, Opportunity and Threat analyses by an independent
organisation (BREEAM NL, 2018). There is no data available for this indicator. With independent
organisations, a different party could come to a different outcome for this indicator. The proposal to
remove the indicator was approved.
It was proposed to remove the indicator “Consultation, collect data, characterize heritage, assess impact,
report, consult, moderate, report, mitigate” from the theme heritage as it only gives an indication of the
process and not of the quality. The other indicator (The geo-morphology, natural, archaeological,
landscape and cultural values are protected, preserved or the damage is limited) covers the quality and
a part of the process is covered in the participation. This proposal was accepted.
For the theme Participation, it was proposed to remove “Measure the perception of participation with a
questionnaire” since it is considered too much effort for data collection. Also, it was argued that this is
not relevant on an area level but on the municipality/commissioner level and should be evaluated there.
A questionnaire of the perception of participation could be used, as evidence for the indicator
“Participation ladder”. This proposal was approved.
The indicator “Plan do check act cycle for maintenance approach” was proposed to be removed from
the theme assurance of quality as the indicator “Long-term management” takes the “plan”, “check” and
“act” into account in the management plan, room for evaluation and adjustment. If both indicators would
be used, there would be double counting. The “Long-term management” indicator gives more
information than the “Plan do check act cycle for maintenance approach”. This proposal was accepted.

5.8.2 Performance levels
The target and baseline for the indicator “Share of green and blue area” were considered too high. It was
proposed to lower the target from 80% to 60% and the baseline from 40% to 20% to get more practicebased performance levels. This proposal was accepted.
For the indicator “Local parties” the combination of the target and baseline was considered too high.
Therefore the proposal was made to lower the baseline from 40% to 10% of the (sub-) contractors is
local(<25km) and the baseline from 80% to 70%. This proposal was approved.
A change in the indicator “Shading” was proposed. Instead of measuring how much percentage of
pedestrian roads have at least 3 hours of shade a day, it was proposed to measure how much percentage
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of pedestrian roads have shade on the 24th of June at 15 o’clock. This was proposed as it is easier to
measure and is less open to interpretation. The modification was accepted.
For the indicator “Only use of local soil” the baseline was set at 50km from the project area and the
target that everything is local. The steps in between were filled in with the suggestions on the Delphi
round. These steps were 10, 5 and 2km. The difference between 50 and 10 was considered too large by
the respondent group. Therefore the steps 50, 25, 10, 2, 0km were proposed. This proposal was
approved.
Another target and baseline for the indicator of accessible routes in the theme Inclusion were proposed.
The proposal for the target is to change “pedestrian roads are 2.5 meters in width…” into “there are
roads or paths of at least 2.5 meter in width that can be used by pedestrians”. Thereby it does not have
to be designated for only pedestrians and stimulates multifunctional spaces. For the baseline it is
proposed to add “and detectable warnings conform manual ‘Openbare ruimte’”. This part was taken
from the indicator “Include detectable warnings (e.g. truncated domes) where pedestrian paths intersect
with vehicular paths”. This proposal was accepted.
A different target for the indicator “The geo-morphology, natural, archaeological, landscape and cultural
values are protected, preserved or the damage is limited” was proposed. This target is “Base the design
on the heritage values and preserve all elements”. This proposal was approved.

5.8.3 Changing indicators
It was proposed to change the indicator “type of roof coverage” in the theme Heat stress into “type of
soil sealing” as pavement and walls could also lead to more heat stress. With broadening this indicator
also a change to the target and baseline was proposed. The proposed baseline was 20% instead of 40%
of the soil sealing (instead of roofs) has a light or green colour. Also, the proposed target was lowered,
in this case from 100% to 40% of soil sealing is green and the rest has a light colour. This major change
was considered logical because it is not normal practice to have open, green or light coloured pavement
and walls that make up a large proportion of the sealing in an urban area.
The proposal to include infiltration to the indicator “rainwater harvesting” was made. This was done
since in this case the local natural system can use the water and fewer technical installations are needed
than in the case of harvesting. This proposal was accepted.
For the indicator “No water drainage to reduce soil subsidence” an extra benefit came up, a reduction in
salinisation (in areas that are vulnerable to it). This was added to the name of the indicator to clarify
what it is for. With this indicator, the goals of the indicator are added in the name because it might not
be clear why this is measured. This proposal was approved.
For the indicator that considers the creation of resting areas in the theme Inclusion, it was proposed to
measure the distances from activity spaces. This was proposed as the creation of resting areas in
locations where they are not relevant is less sustainable. This change was accepted.

5.8.4 Weights
A stakeholder group of eight internal professionals set the weights for the indicators within the themes
that had to be redetermined (see
Table 28 for the results). After redetermining the weights, the highest weighted indicator is the only
indicator in the theme Products & plants, “Share of products with a low impact”. This changed as there
was only one indicator in Design and after the evaluation, there were two, that share the theme weight.
The lowest weighted indicator is now “Local parties” in Commissioning. The theme commissioning has
a low theme weight and within this theme, “Local parties” was considered the least important by the
respondent group.
Table 28, New weights for indicators in themes that were changed in the evaluation. As both indicators and themes have a
weight, the contribution of an individual indicator to the overall score is given by the weight of the theme times the weight of
the indicator which is shown in the last column.
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Theme

Theme
weight

Indicator

Indicator
weight

Design

0.0770

Sustainability assignment

0.4812

Theme- x
indicator
weight
0.0371

Multifunctional use of space

0.5188

0.0400

CO2 performance ladder

0.2500

0.0089

Corporate social responsibility

0.2688

0.0096

Ratio produced CO2 during realisation and
maintenance / CO2 prevention and storage

0.2656

0.0095

Local parties

0.2156

0.0077

Type of sealing

0.2438

0.0134

Shading

0.2625

0.0144

Share of green and blue area

0.3188

0.0175

Windchill

0.1750

0.0096

Soil biodiversity

0.4458

0.0400

Only local use of soil

0.3458

0.0310

No water drainage to reduce soil subsidence
and salination

0.2083

0.0187

Commissioning

Heat

Soil

0.0356

0.0550

0.0896

5.8.5 Sensitivity analysis
The results of the sensitivity analysis are presented in Table 29. In the sensitivity analysis, where the
reference situation was high (all scores were 5 except the highest weighted indicator) and the highest
weighted indicator was changed from 5 to 1, a sensitivity of 7.61% was calculated for the highest
weighted indicator. So, in the given reference situation, the change in output is 7.61% dependent on the
change in the highest weighted indicator. When the reference situation was low (all scores were 1 except
the highest weighted indicator), the sensitivity was 29.18%. In the test, where the change was from 1 to
5, a sensitivity of 1.62 % was calculated for a high reference situation and 7.61% for a low reference
situation.
For the lowest weighted indicator, the sensitivity in a high reference situation with a change from the
target to the baseline is 0.77%. For a low reference situation, this is 3.72%. When the lowest weighted
indicator is changed from the baseline to the target, the sensitivity is 0.15% in a high reference situation
and 0.77% in a low reference situation.
Table 29, Results from sensitivity analysis

Reference situation
High
Low
7.61% 29.18%

1.62%

7.61%

Lowest weighted
indicator
Target to
baseline

Direction of
change

Direction of
change

Highest weighted
indicator
Target
to
baseline
Baseline
to target

Baseline
to target

Reference situation
High
Low
0.77% 3.72%

0.15%

0.77%
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5.8.6 Testing
For the Neighbourhood “Maanwijk” case the adapted framework was applied. This time it had an overall
sustainability score of 79% instead of 80%. For four indicators there was no data available and a
hypothetical value was used, instead of ten indicators in the first test. These were: “Corporate social
responsibility”, “Local parties”, “Bewuste Bouwers” and “Windchill”. For these indicators, it is
expected that data can be found in a future situation where the data is primarily collected for this
framework.
The test case for the redevelopment of the business park “Ecofactorij” got an overall sustainability score
of 44% which is one percent lower than the test before the evaluation. For the indicators: “CO2
performance ladder”, “Corporate social responsibility”, “Ratio produced CO2 during realisation and
maintenance”, “Local Parties”, “Measures to reduce light pollution”, “Electric devices are efficient” and
the measures to enhance the water quality indicator, no data was found and a hypothetical value was
used. In future cases, it is expected that data can be collected for the indicators.
The indicators “Sustainability assignment”, “Waste separation” (during realisation), “Bewuste
bouwers”, “windchill” (role of wind effects in the design) and “Only use local soil” were set as not
applicable because they are related to the design and realisation. This area was realised in the past and
insight into the current sustainability of it will be used for the redevelopment, not how it once was done.
Overall, the scores with the framework before and after the evaluation are similar, but there were some
differences. In
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Table 30 the scores of “Maanwijk” and “Ecofactorij” are compared before and after the evaluation. In
the theme Design, all indicators changed which explains the large changes between the first and second
test of 31% for “Maanwijk” and 20% for “Ecofactorij”. For Heat, two indicators that had overlapped
with “Share of green and blue area” were removed which leads to the difference of 15% between the
two tests for “Ecofactorij”. For Water quality, two indicators were removed, which caused a 17% change
for “Maanwijk”. For Soil the indicator “Soil biodiversity” was added and got a high weight. Both cases
scored low on this indicator which leads to the lower scores on the theme Soil. In the theme Heritage,
the indicator “Consultation, collect data, characterize heritage, assess impact, report, consult, moderate,
report, mitigate” was removed, “Maanwijk” scored relatively low on this indicator which explains the
higher score on the second test. The weighted total sustainability scores of both cases differ by only one
percent.
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Table 30, Comparison of scores on the testing before and after evaluation of the design for greenfield development of
residential neighbourhood "Maanwijk" and redevelopment of business park "Ecofactorij"

Theme

Design
Commissioning
Realisation
Products & plants
Heat
Water quantity
Water quality
Biodiversity
Soil
Nuisance
Air quality
Energy
Inclusion
Work & living
environment
Heritage
Participation
Mobility
Assurance of
quality
Weighted total

Maanwijk
before
evaluation
100%
73%
51%
80%
67%
52%
83%
90%
100%
41%
54%
100%
62%
100%

Maanwijk after
evaluation

Ecofactorij after
evaluation

69%
80%
51%
80%
60%
48%
100%
95%
73%
46%
Removed
100%
60%
100%

Ecofactorij
before
evaluation
80%
60%
N/A
20%
25%
16%
26%
70%
60%
31%
45%
89%
29%
49%

81%
80%
90%
94%

100%
80%
90%
100%

N/A
80%
30%
6%

N/A
80%
30%
0%

80%

79%

45%

44%

60%
65%
N/A
20%
40%
27%
20%
67%
40%
31%
Removed
89%
40%
49%
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6 Discussion
There is no scientific framework for area (re)development projects in the Dutch context for which the
data can easily be collected. Sustainability assessment has great potential to improve the quality of the
discussion on sustainable development and thereby contribute to a more sustainable living environment.
The main challenge to make an assessment tool widely used is to make it comprehensive yet pragmatic
according to the Netherlands Commission for Environmental Assessment (Verheem & Draaijers, 2014).
In this study, a framework was developed that addressed these shortcomings. Starting from the
Sustainable Development Goals and the National Strategy on Spatial Planning and the Environment via
a literature review and participation sessions, scientific knowledge and local practice were brought
together. The evaluation shows that the developed framework can give an indication of the integrated
sustainability for new development and redevelopment projects in The Netherlands. It covers a wider
range of topics than the NL Gebiedslabel but less than BREEAM. The themes and weights of the
developed framework are similar to BREEAM and the overall sustainability outcome seems to be
comparable to NL Gebiedslabel.
There is not only one correct answer to the research question, the sustainability and area development
is too complex to allow for one correct method (De Roo, 2015). The participants were asked to make
the best possible decision based on the arguments and knowledge they possess. It can be possible that if
the Delphi processes would be repeated with the same input, but with different stakeholders, other
outcomes would be obtained leading to a different framework.

6.1 Indicator selection
This study was based on a strong interpretation of sustainability, meaning that the total natural capital
stock should not be further reduced but that substitution between different stocks of natural capital is
possible (Carter, 2011), as the respondents reached a consensus on strong sustainability as a target. When
the interpretation of sustainability for the baseline was asked, consensus was reached on strong and weak
sustainability. The fact that two different interpretations were accepted at the same time was the reason
for not using the interpretation of sustainability for targets and baselines. It also makes the choice of
strong sustainability for the whole framework less well substantiated. It can be, among others, that the
interpretation of sustainability is too abstract, that the explanation was not clear enough, that the
respondents did not have a strong preference for either one of them. For sustainable development, weak
and strong interpretations are used (Shi et al, 2019; Uitto, 2019), but in practice, the weak interpretation
of sustainability is the most common (Shi et al., 2019). The strong interpretation, which was used in this
study, can lead to a different understanding of what is sustainable than the weak interpretation. In the
performance levels, this would be most recognizable. However, these are based on expert opinions and
might therefore be closer to the more common weak interpretation. There will be further elaboration on
this limitation in the discussion of the targets and baselines.

6.1.1 Sub-goals
A total of 52 SDGs is used for creating this framework. The respondents were asked to indicate whether
sustainable area development should contribute to a specific sub-goal and if a contribution can be made
in a single area development project. However, in the indicator selection phase, some respondents
indicated that an area development project cannot contribute to some of the selected sub-goals.
The selected 52 SDGs are more than the 37 of the NL Gebiedslabel (NL Greenlabel, 2020) and less than
the 89 of LEED (US Green Building Council, 2020). The main difference in the goals used behind
LEED and this framework is not using the main goals “Poverty”, “Quality education”, “Gender
equality”, “Reduced inequalities within and among countries” and “Life below water” in this study. For
each of these main goals, several sub-goals are addressed by LEED. The developed framework only has
one sub-goal of “Life below water” and none for the other sub-goals. The difference between the
developed framework and NL Gebiedslabel is the number of sub-goals per main goal that are addressed.
There are sectoral sustainability assessment studies that are based on the SDGs (Verma & Raghubanshi,
2018), but as these are not integrated, a comparison is not relevant. No integrated scientific frameworks
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based on the SDGs were found. The other widely applied tool, BREEAM Gebied, is not based on the
SDGs (BREEAM, n.d.), so no further comparison could be made.
The indicator selection and standardisation were based on the selected sub-goals from the SDGs and the
National Strategy on Spatial Planning and the Environment (Ministry of the Interior and Kingdom
Relations, 2020). There are two large critiques on the SDGs; lack of attention to intergenerational justice
(Oliveira, 2018) and lack of attention to local realities, cultural identities and values (Boyle et al., 2018).
The developed framework pays limited attention to intergenerational justice as this is not common in
current practice and the targets were set by experts. Only two targets of indicators measure a
performance level that is relevant for intergenerational justice. These targets are a “CO2 neutral
realisation” and “No drainage of groundwater to reduce soil subsidence and salination”. Other indicators
aim towards intergenerational justice, for instance, by enhancing biodiversity and reducing the footprint
of products. However, these indicators do not assure intergenerational justice. The theme Assurance of
quality, asks for a long term management plan and budget for maintenance. Thereby, it stimulates to
look beyond the realisation and to make choices about the area layout and materials, to result in an area
that can be maintained. Even though the theme Assurance of quality is not on an intergenerational
timespan, it could lead to more sustainable choices which lead to a higher environmental, social and
economic quality for future generations.
The lack of attention to local realities, cultural identities and values (Boyle et al., 2018) was also
mentioned by a respondent. He indicated that many SDGs are aimed at developing countries and are
therefore not relevant for The Netherlands. This problem was addressed by using only a selection of the
SDGs, using the National Strategy on Spatial Planning and the Environment and the sub-goals
introduced by respondents. For this selection, appropriate indicators were chosen by the respondents
based on their interpretation of the sub-goals. The framework can be adjusted when the local context or
project appears to be different from the general national context on which the framework is based.
Indicators can be removed if they are not relevant in a context. Whether an indicator is relevant should
be determined by independent experts.

6.1.2 Selection criteria
Not all used indicators meet the selection criteria from Tanguay et al. (2010). Rosales (2011) states that
in order to create more sustainable cities, some criteria must be met by an indicator framework. All these
criteria are met in the developed framework. However, not all criteria are addressed in the themes that
they were originally set for. This might make the framework less comprehensive, but according to the
expert groups, the selected indicators can give a good indication of sustainability. By meeting all criteria
of Rosales (2011) in the whole framework, at least a decent level of comprehensiveness is embedded.

6.1.3 Indicators
The indicator selection was an iterative process as is described by other authors for their studies and
reviews (Huang et al., 1998; Tanguay et al., 2010; Verma & Raghubanshi, 2018). The methodology was
adapted based on the available resources and the quality of results.
A total of 37 indicators are used in the framework. Other frameworks work with 47 (BREEAM NL,
2018) 56 (Leed, 2014), 27 (Zheng et al., 2017) and 21 (NL Greenlabel, 2020) indicators. An overview
of the different themes and the number of indicators in a theme is shown in
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Table 31. An indication of the overlap between the themes is given.
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Table 31, Comparison of the themes of different frameworks and the number of indicators (N). The italic names are listed two
times to show the overlap between themes.

Developed
framework

NL Greenlabel

Performance
category

N

Commissionin
g

4

Realisation
Design
Assurance of
quality

2
2
2

Performance
category

Design
realisation and
maintenance
Assurance and
policies

Zheng

BREEAM

N

Performance
category

N

3

Land use form

8

2
Inclusion
Work and
living
environment

People and
living
environment

4

Social aspects

1

Outdoor climate
Products and
materials

N

Management

4

5

2
2

Energy
Products &
plants

Performanc
e category

Performance
category

N

Neighborhood
pattern and
design

18

Green
Infrastructure and
buildings

14

2

1
Participation

LEED

3

Economy and
work

Wellbeing
and
prosperity

5

Resources

10

4

3

4
Heat stress
3
Nuisance

Outdoor climate

3

1
Water quality
Water
quantity

Resources and
environment

5

2
Area climate

9

3
Soil
Biodiversity
Heritage

Mobility

Soil and water

3

3
Biodiversity and
1
heritage

2

People and
living
environment
Products and
materials

3

4

3

Land use form
Building
condition

8
5

Spatial
planning

13

Synergy

6

Green
Infrastructure and
buildings
Neighborhood
pattern and
design
Green
Infrastructure and
buildings
Innovation
Regional priority
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14

18
21

2
1

As can be seen in
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Table 31, the developed framework has more indicators for similar themes than the NL Gebiedslabel.
Firstly, the NL Gebiedslabel has indicators for social cohesion and the relation between buildings and
air quality, which the developed framework has not. On the other hand, the developed framework has
indicators for inclusion which is not included in the NL Gebiedslabel. The elements that are relevant for
social cohesion differ per area, the indicator of NL Gebiedslabel is aimed at residential neighbourhoods
and harder to apply to city centres, commercial and industrial areas. To overcome this, a more open
indicator could be used, like what measures are being taken for social cohesion, but whether measures
are effective is subjective and hard to prove. The relation between buildings and the environment is an
indicator that only focuses on buildings, which are often managed and owned by a different stakeholder
than the outdoor environment. The developed framework takes this into account by looking at the
multifunctional use of space, which is broader than the relation between buildings and the environment.
The relation between buildings and the environment takes only the multifunctional use of the building
footprint into account (function of building + positive effect on the environment) while the multifunction
use of space indicator takes the whole area into account. In the Inclusion theme of the developed
framework, the accessibility of the outdoor environment was taken into account. This might lead to
lower scores in areas with limited public space and less space for green. In areas with limited (public)
space, the indicators of the developed framework stimulate to find a balance between accessibility and
green space. The air quality is part of a larger system than the area development project. Therefore it
can often not be influenced which would make it a theme that deals with location rather than the
development itself. Secondly, in the number of indicators, the difference is that the developed
framework pays more attention to aspects of the themes Biodiversity, Commissioning, Heat stress and
Soil while having fewer indicators for Nuisance. This can be explained by the comments of respondents
which tell that the themes with more indicators can better be influenced by an area development project
than the themes with fewer indicators. (NL Greenlabel, 2020)
The difference with the framework of Zheng (2017) is that the developed framework has several themes
related to the process and natural system whereas the framework of Zheng does not have this. The
process of an area development project only indirectly influences the realised quality but can lead to
higher quality and better perception by area users. Soil and water are important elements for biodiversity,
health and safety. By assessing these, a more comprehensive view of sustainability is made by the
developed framework. Another difference is that the developed framework has an indicator for heritage
which Zheng did not include. The protection of heritage is an element of sustainability and relevant for
intergenerational justice. On the other hand, Zheng (2017) pays attention to the building condition,
whereas the developed framework did not include this indicator. The reason for this different approach
is that this framework was delineated to the outdoor environment and thereby does not take building
conditions into account.
There is a lot of overlap in themes with the BREEAM framework. However, the main difference is in
themes that BREEAM does not pay explicit attention to the commissioning and realisation. The
developed framework pays explicit attention to these topics, thereby allowing project developers and
municipalities to steer projects and collect more data on project sustainability. This allows for the results
to be studied over time. Additionally, BREEAM uses more indicators that take a broader view of the
resources that are used in an area by also looking at local food production and energy usage of buildings.
Food production was not considered as a relevant resource in this framework as it aims at urban areas
and the scale of food production here is insufficient to make a real difference. However, food production
can have important social value (Christensen et al., 2018). Food production can lead to a higher score
in the developed framework in the indicator “Multifunctional use of space”. BREEAM also has more
indicators to measure the impact of products & plants, while the developed framework tries to combine
this in only one indicator, which has a relatively high weight. For Soil, BREEAM has an indicator for
soil pollution, which the developed framework has not. In The Netherlands there is legislation that
regulates how polluted soil should be handled (Rijkswaterstaat, 2012), therefore little differentiation
between project can be made as projects follow the rules. Measuring how polluted soil is treated would
lead to similar results in every case and is therefore not relevant. Moreover, BREEAM has more
indicators for Heritage by differentiation into different types of heritage. Under spatial planning,
BREEAM pays attention to underground infrastructure and the sustainability of buildings, which is not
addressed by the developed framework because of the delineation to the outdoor environment. In the
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theme Wellbeing and prosperity, BREEAM pays attention to social cohesion and perception of the
surrounding. Less attention was paid to this in the developed framework as they are hard to measure and
relevant elements differ per area. Lastly, BREEAM addresses regional vitality, which could not be a
part of the developed framework since it only focuses on the area of the development and not the location
choice. (BREEAM NL, 2018)
The main difference with LEED is that the developed framework does not pay direct attention to the
buildings, only to the soil sealing and shade. Related to this, LEED assesses the indoor environment
which is not in the developed framework. However, the developed framework does look at some
elements in the outdoor environment in the theme Nuisance that influence the indoor environment. The
LEED framework has many indicators related to location choice (LEED, 2014). The developed
framework pays little attention to that since the location is often already decided when the sustainability
of the development is assessed and cannot be changed afterwards.
Some other frameworks pay explicit attention to the location choice. In the developed framework it was
tried not to do this as the location cannot be changed during the process. However, some indicators
might be influenced by the location of the area development, these are listed in
Table 32. The indicator “Local parties” can be influenced by location as, in some locations, it might be
harder to find local sub-contractors than in other areas. The wind chill in an area is influenced by the
surrounding area; if there is no wind flow due to the building layout of the surroundings, a development
project cannot influence this anymore. The soil biodiversity is influenced by the groundwater quality
and presence of species. Local energy sources influence the score on the local energy supply indicator.
Green space in the vicinity of an area development project can influence the score on “Percentage of
people living or working within 300 meters of green space that allows interaction”. Lastly, the local
transport system influences the opportunities for “Diversity of transport mode facilities”.
Table 32, Indicators and related themes that might be influenced by the location of the area development

Theme
Commissioning
Heat stress
Water quantity
Soil
Energy
Work & living environment
Mobility

Indicator
Local parties
Wind chill
Rainwater harvesting and infiltration
Soil biodiversity
Local energy supply
Percentage of people living or working within 300m of green space
that allows interaction
Diversity of transport mode facilities

Sustainability consists of three categories: social sustainability, environmental sustainability and
economic sustainability. The first two are thoroughly addressed by the developed framework. The
economic aspect, however, is not addressed as much. The framework of BREEAM gives this attention
in their category Wellbeing and prosperity and Zheng (2017) addressed it under Economy and work.
Originally, an economic theme with the topics of employment opportunities and a future proof economy
was proposed. However, this was removed by the Delphi panel with the argument that it is not within
the influence of an area development to address employment or the economy. Related aspects are
addressed in the assurance of quality theme. Here, stimuli to ensure the (financing of) maintenance are
applied to embed the longer-term economic aspects. Additionally, the local economy is stimulated by
looking at the proportion of local (sub)contractors. Lastly, the social-economic side is addressed with
the Corporate Social Responsibility in the theme Commissioning. However, there is no attention for
economic activities in or next to the area that are not related to the realisation and maintenance.
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6.2 Standardize and weighting
6.2.1 Targets and baselines
The targets and baselines are hard to discuss separately and it is also hard to make an accurate
comparison to other frameworks as these are based on different indicators. The combination of
indicators, with their targets and baselines, determines the functioning of the framework. The
functioning of the whole framework was tested and the results are compared to the NL Gebiedslabel in
paragraph 6.3. Other comparisons cannot be made since there is no data available of areas that were
assessed with other frameworks.
Originally, the ambition was to derive the targets and baselines from different interpretations of
sustainability. This could have been a way to bridge the gap between the lowest acceptable interpretation
of sustainability and the interpretation of sustainability that should be strived for. However, a different
approach was chosen as the Delphi panel agreed with two different interpretations for the baseline. The
alternatives that are often used are to base targets and baselines on data or respondents. The latter was
chosen as this was more feasible than benchmarking all indicators. This change made the framework
more in line with other frameworks (Haider et al., 2018). Basing the targets and baselines on expert
opinion might make them more practical and measurable as the experts discussed the practicality and
measurability in the Delphi rounds. On the other hand, the framework might have become less coherent
as the norm on which the targets and baselines are based is more subjective and open to interpretation
(Norm target: what should sustainable area development strive for. Norm baseline: What is the minimum
performance level that still has added value) and different experts were involved for different themes. If
the targets and baselines would have been based on different interpretations of sustainability, they might
have been less practical and measurable depending on the process of formulating them. However, if they
were based on different interpretations of sustainability, they would have been derived from a more
concrete norm.

6.2.2 Weighting
Sensitivity is an indication of how responsive a framework is to changes in input. The weights are a
multiplier on changes in the input which can be a source of uncertainty. The sensitivity analysis provided
insight into how the framework responds to changes in the highest and lowest weighted indicator.
Thereby it gives the impact that the weights have on the overall sustainability score.
The highest found sensitivity was 29.18%. This value can be seen as relatively high. However, this was
an extreme test since it was a situation where all indicators, except for one, are on the lowest value
(baseline) and the most important indicator was on the highest value (target). This situation is not likely
to occur. Sensitivity is calculated as a relative proportion, so caution must be taken with interpreting the
results. The sensitivity of 29.18% can be considered high while a reversed change (from one to five
instead of from five to one) on the same indicator in the same reference situation, had a sensitivity of
7.61%. This value can be seen as a normal value for an indicator framework with 37 indicators as this
is between two and three times the average weight (1/37*100%=2.7%).
The lowest weighted indicator, Local Parties, has a sensitivity range from 0.15% to 3.72%. Thereby this
indicator has little influence on the overall sustainability score. This is due to the fact that only a few
points were attached to the indicator and the theme. Another influence on this is that the theme has five
indicators and the indicators are first weighed within the theme before the themes are weighted, thereby
the indicators share the theme weight with four other indicators.
The weights are only compared to BREEAM since this is the only integrated area development
assessment framework that is applied in The Netherlands which publicly shares information regarding
its weights that was found by the author. In Table 33, a comparison of the weights of the developed
framework and the weights of the BREEAM framework is presented. This comparison was made to
gain insight into the differences between the two frameworks. It must be noted that the themes between
the frameworks are not directly comparable and that there are differences in the number of indicators
that are within the themes. The BREEAM framework has fewer themes, so several themes of the
developed framework are linked to one theme in the BREEAM framework. The developed framework
has only one theme that connects with the BREEAM theme Synergy, thereby the related weight of the
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developed framework is much lower (respectively 7.5% and 16%). Another difference is that the themes
of the developed framework that connect to the resources theme of BREEAM have a lower weight
(respectively 12.4% and 20%). However, some indicators in the Soil and Water quantity theme are about
the use of resources and connect better to the Resources theme than to Spatial planning so the actual
difference is smaller. This does also apply to the gap between Spatial planning and the related themes
because some indicators which are now connected to Spatial planning are related to Resources
(developed framework 10.7%, BREEAM 17%). So, the actual difference in weights between the themes
related to Spatial planning might be smaller than shown in Table 33. However, there still is a difference
in weights. The differences in the themes related to Management, Area climate and Wellbeing and
prosperity are relatively small. (BREEAM NL, 2018)
Table 33, Weighs comparison with BREEAM

Themes BREEAM

Weights

Management

15%

Synergy

16%

Resources

20%

Spatial planning

17%

Themes developed
framework
Realisation
Assurance of quality
Participation
Total
Design
Total
Energy
Products & plants
Total
Water quantity
Soil
Biodiversity
Heritage
Mobility
Total
Inclusion
Work and living environment

Wellbeing and prosperity

Area climate

17%

14%

Commissioning
Total
Heat stress
Nuisance
Water quality
Total

Weights
7.1%
5.0%
4.9%
17%
7.7%
7.7%
4.8%
7.6%
12.4%
5.2%
9.0%
10.7%
3.8%
4.3%
32%
3.5%
7.1%
3.6%
14.2%
5.5%
4.4%
5.9%
15.8%

The NL Gebiedslabel does not have a specified weighting system. All indicators are seen as equal. The
weighting is determined by the number of indicators in a theme (NL Greenlabel, 2020). This does not
allow for a comparison. Other (international) tools have weights, but these are often used to make a
framework relevant to its context. If the weights are not used in The Netherlands, it is not relevant to
compare them because different regions might have different problems and priorities.

6.3 Testing and evaluation
The results of the tests before and after the evaluation were similar. For both test cases, the overall
sustainability score differed only one percent. The changes that were made in the evaluation had minimal
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effect on the overall sustainability score. Many of the removed indicators had overlap with other
indicators. Therefore, removing these indicators from the framework did not have a substantial impact
on the results. The addition of new indicators, modification of indicators and removal of indicators that
were not overlapping could have led to differences in the output. However, the output remained similar
which implies that the modification did not change the functioning much.
The testing was executed with historical data of NL Greenlabel, which was not primarily collected for
the developed framework. During the tests, no data was available for some of the indicators. This is a
common problem with sustainability assessment tools (Abreu & Mesias, 2020; Verma & Raghubanshi,
2018). When primary data would have been collected for this framework, it was expected that the
necessary data can be found for more indicators than with an existing data set. When it was expected
that no data could be found for an indicator, this indicator was removed or modified during the
evaluation phase. In the second testing round, fewer indicators without data were encountered. For all
those indicators, it is expected that data can be collected.
The total scores and theme scores of the developed framework and the NL Gebiedslabel are compared
in
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Table 34. The “Maanwijk” case got an overall sustainability score of 79% in the developed framework
and 88% in the NL Gebiedslabel, for “Ecofactorij” this was respectively 44% and 40%. For the NL
Gebiedslabel Product theme of Maanwijk, no points were assigned by the assessors as there was a lack
of evidence. If more evidence would have been provided, a sustainability score of 92% could be
achieved according to their assessment. In this case, the difference in the overall score would be larger,
but the scores on the themes would be more similar.
For the developed framework, more themes were applicable in the “Ecofactorij” case as this framework
pays attention to the realisation and maintenance, while the NL Gebiedslabel is more focused on the
realisation. The frameworks significantly differ on the theme Design, as the developed framework pays
attention to multifunctional usage of space, while NL Gebiedslabel does not. The combination of
Commissioning and Realisation of the developed framework is comparable to the themes Realisation
and Maintenance of NL Gebiedslabel. The developed framework includes more topics than NL
Gebiedslabel which explains the difference in scores (Ratio CO2 produced and stored, Local parties,
Waste separation, Corporate social responsibility). The lower score for water quantity of the developed
framework can be explained by the higher performance levels (type of rainstorm that can be infiltrated).
Furthermore, for the theme Soil, a higher performance is asked in the developed framework by paying
attention to soil biodiversity, which is not a part of the NL Gebiedslabel. The system for Nuisance of
the NL Gebiedslabel cannot be compared with the developed framework as it does not work with
indicators on a five-point scale but a more complex scoring system. Hence, only the output can be
compared which indicates that the “Maanwijk” scores 14% lower on the developed framework and
“Ecofactorij” gets the same score (0%) with both frameworks. For the theme Energy, the developed
framework has lower performance levels than the NL Gebiedslabel. The developed framework includes
energy that is generated within 1 km of the project area, while the NL Gebiedslabel only includes energy
generated within the project area. On mobility, more aspects are taken into account in the developed
framework, “Maanwijk” got a higher score in the developed framework than NL Gebiedslabel due to
this and “Ecofactorij” a lower score. The themes Inclusion, Buildings and Social cohesion cannot be
compared to themes from the other framework. While comparing the results it must be noted that the
indicators and the themes have weights, all indicators in the NL Gebiedslabel have the same weight and
the themes are weighted by the number of indicators (NL Greenlabel, 2020).
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Table 34, Comparison of developed framework and NL Gebiedslabel with the test cases “Maanwijk” (design of a greenfield
development neighbourhood) and “Ecofactorij” (Redevelopment of a business park). N/A means that the theme was not
applicable in that case.

Developed
framework
theme
Design
Commissioning
Realisation
Products & plants
Heat
Water quantity
Water quality
Biodiversity

Soil
Nuisance
Energy
Inclusion
Work & living
environment
Heritage
Participation
Mobility
Assurance of
quality

Weighted total

NL
Gebiedslabel
theme
Design
Realisation
Maintenance
Products
Plants
Heat
Water quantity
Water quality
Biodiversity
Connection to
nature
Soil
Nuisance
Energy
Stimulate
healthy living
Heritage
Participation
Mobility
Assurance of
quality
Assurance of
finances
Buildings
Social
cohesion
Weighted
total

Maanwijk
Developed
framework
69%
80%
51%
80%

Maanwijk
NL
Gebiedslabel
100%
100%
100%
0%
80%
60%
80%
100%
100%
80%

Ecofactorij
Developed
framework
60%
65%
N/A
20%

73%
46%
100%
60%
100%

100%
60%
80%

N/A
0%
60%

100%

40%
0%
89%
40%
49%

100%
80%
90%
100%

100%
100%
80%
100%

N/A
80%
30%
0%

N/A
80%
60%
20%

60%
48%
100%
95%

79%

40%
27%
20%
67%

Ecofactorij
NL
Gebiedslabel
N/A
N/A
20%
20%
20%
40%
60%
20%
80%
80%

40%

100%

20%

80%
100%

20%
N/A

88%

44%

40%

During the literature review, general principles were found that can be used to determine whether a
framework is useful. First, Verma & Raghubanshi (2018) say that a framework should be a combination
of qualitative and quantitative methods. Second, it should be built on a definition of sustainability that
is consistent with the Brundtland report, reflecting the economic, social and environmental dimension
of sustainability (Tanguay, 2010). Third, the objectives for the indicators should reflect the existing
trade-off between the specificity of the local context, and the need to homogenize the indicators to allow
comparison between different areas. Lastly, the objectives must take the target audience into account
and support municipal sustainable development strategies (Verma & Raghubanshi, 2018).
First, the developed framework is based on theoretical sources and combined this via participation
sessions during which qualitative and quantitative methods were combined. Second, the framework is
built on an economic, social and environmental dimension of sustainability, but the economic
component is less strong than the other two. Third, most indicators are relevant for all areas in The
Netherlands, but some indicators are more relevant in some areas than others. For instance, the indicator
regarding not draining groundwater to reduce soil subsidence and salination is more relevant for peat
grounds and areas close to the sea than for high sandy soils but also there are benefits in not draining
groundwater such as aquifer recharge. If an indicator is not relevant in a context, it can be removed and
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the total achievable score can be lowered with the maximum score for this indicator. This way the
framework allows for flexibility, thereby allowing it to be used in a wide variety of contexts and process
phases while maintaining a comparable sustainability score. Different sets of weights can be considered
for future steps to make the framework more adaptable for different situations. Lastly, the framework
was developed to be useful for municipalities and project developers. The objectives behind the
framework are based on the Sustainable Development Goals and the National Strategy on Spatial
Planning and the Environment. The developed framework can give insight into the sustainability of an
area development project and the National Strategy on Spatial Planning and the Environment, these are
goals that municipalities in The Netherlands must work towards. Project developers are asked by
municipalities to prove that their projects contribute to these goals.

6.4 Limitations
Research always involves a degree of subjectivity. In this case, there were several sources of
subjectivity, including the researcher, methodology, and stakeholders. To start, the researcher has
experience with developing a framework to assess the sustainability of area development projects but
without a scientific substantiation. Due to the former way of working, the researcher might have been
less open-minded and prefer ideas that are familiar. Another influence on the subjectivity of the
researcher was the cooperation with NL Greenlabel. This provided the opportunity that the developed
framework would be used by NL Greenlabel and thereby make an impact on society. This made it
attractive to create the framework for NL Greenlabel and not for other purposes. To remain objective,
there was an agreement that the researcher is independent and could develop a framework that is not
useful for NL Greenlabel and still get their support. However, this agreement did not take away the
appeal of making an impact.
Secondly, the methodology is also a source of subjectivity. Most decisions were made in Delphi rounds.
The Delphi method is not a decision-making tool but rather a tool of analysis that can aid the
development of possible solutions (Kaynak & Macaulay, 1984). The developed framework can be seen
as a possible solution to the research question but not the only solution. The main weakness of the Delphi
method is that certain questions are not asked. Miller (2001) solves this by presenting the Delphi panel
with a list of indicators from a literature study which simplifies the task of the respondents without
reducing the quality of the comments. This is criticised by Orsi et al. (2011) as it prevents experts from
designing ad hoc indicators. Responding to open questions requires more time from experts and more
Delphi rounds might be needed to reach a consensus. Because of the limited time that could be asked
from the experts for this thesis, a list of indicators was presented to the experts. Additionally, the
respondents had the opportunity to introduce new indicators. The structured questionnaire has the benefit
of reducing the complexity of the qualitative analysis and arbitrary choices that might have been the
result of an unstructured questionnaire (Orsi et al., 2011). Even though it is less complex to do the
qualitative analysis with a structured questionnaire, still some subjectivity is involved in this process.
When there was uncertainty about how to interpret input from respondents, they were contacted to verify
whether the interpretation was correct.
Thirdly, while making the questionnaires for the Delphi rounds, it was a dilemma how much information
it should contain. On the one hand, it is good to have well-informed experts, but on the other hand, the
experts might read less when there is too much information or find it too time-consuming to participate.
Questions and reactions during the Delphi rounds indicated that the presented information was not read
and/or understood by all respondents. In an evaluation session, some respondents indicated that it would
have been helpful to have more information. Future research could overcome this shortcoming by
presenting brief information with an explanation button which leads to more elaborate information.
The Delphi method has benefits such as the adaptation to different views of different stakeholders and
prioritization of indicators and dimensions (Abreu & Mesias, 2020). However, using the expressed
opinions on a Likert scale and extracting only the median and standard deviation to determine consensus,
does not take the opinions fully into account. An alternative would be to work with fuzzification
(Padilla-Riverea et al., 2021). However, this is against the requirements of the Netherlands Commission
for Environmental Assessment (Verheem & Draaijers, 2014) to make a tool widely used.
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After the Delphi rounds for indicator selection and setting the targets and baselines, a respondent shared
the perception that the responses were not fully incorporated in the next set of preliminary results. In
general, reactions on the first Delphi round were summarised and added in the second round. In the
second round, consensus by the group was valued higher than individual responses. If no consensus was
reached, the comments were used to modify targets and baselines for accepted indicators to overcome
the reasons for disagreement. Comments which were made in the second Delphi round on whether or
not to use an indicator were used as input for the evaluation. This was not put in the Delphi process and
the set of preliminary results that the respondent had seen. This process might have been the source of
the perception that reactions were not fully incorporated in the preliminary result. More Delphi rounds
where all respondents got the opportunity to react to the arguments of others might have overcome this
situation.
Lastly, the stakeholders in the Delphi processes were from NL Greenlabel or the network of NL
Greenlabel. This is a selective group of people with knowledge and experience in sustainable
development. The outcomes rely on the expert judgement of the Delphi panel (Olakitan Atanda, 2019).
The knowledge of the panel was useful for creating a framework that can be applied in the real world
but also restricts the view to the practice of NL Greenlabel. This could partly be overcome by using an
extensive literature review to identify all options, although there might remain a preference for known
practices. From the scientific board of advice, it could be expected that they were able to take more
distance from the methods of NL Greenlabel and focus more on scientific correctness.
Differences in the background of the stakeholders might also have influenced the framework. The main
difference might be whether someone is a scientist or a professional. Scientists might be better at
analysing how to measure and analyse the system behind a goal while professionals might be better at
analysing how a framework can help developers and policymakers to make sustainable choices and what
information is available in an area development process. The literature agrees that there is no standard
range of sample size for the Delphi method, only that a smaller group is more acceptable in a
homogenous study than in a heterogeneous study (Olakitan Atanda, 2019). Eleven scientists, eight
internal professionals and six external professionals were consulted for the development of the
framework. In the Delphi rounds for themes, a subselection of the panel was involved. The number of
experts was determined by their availability. This can be considered a relatively small group for this
type of study since other studies work with groups in the range from 30 to 50 participants.
The different worldviews of experts might also have influenced the framework. Their views on how a
contribution can be made to sustainable area development, what knowledge is relevant for sustainable
development and what should be measured can differ. The only norm that was set is a strong
interpretation of sustainability. Whether there are different worldviews or views on sustainable area
development was not assessed. In the comments in the Delphi rounds, some topics were discussed, but
no indication of large differences in worldview were found. The impact of potential differences was not
assessed. Even though there might be differences in the view on the topic that is discussed, a diverse
group of experts can still be used to validate choices (Tanguay et al., 2010).

6.4.1 Indicator selection
While identifying the indicators, it was not possible to include all articles and frameworks that exist. All
scientific frameworks that assess the sustainability of area development projects that were found, were
taken into account. Furthermore, some sectoral frameworks that were results of the search query were
assessed, but with different search engines and different search queries, other results might have been
obtained. As the indicators were identified from different sources with the same selection criteria, there
was no cohesion among them and some indicators had overlap. In an evaluation session, several
respondents indicated that they had difficulties filling in the indicator selection Delphi rounds due to
this.
The indicator selection Delphi rounds was conducted with groups of experts in this field. This resulted
in respondents participating in some of the themes but not in all, which caused that they only had a
sectoral view. The only information regarding the other themes which the experts had, was in what other
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themes goals are being addressed. For instance, when contributing to the theme Work & living
environment they could see that the goal “By 2030, provide universal access to safe, inclusive and
accessible green and public spaces, in particular for women and children, older persons and persons with
disabilities” was also addressed in the themes Participation and Inclusion. Only one respondent
participated in the Delphi processes for all themes and two respondents participated in the majority of
the Delphi processes. During the evaluation phase, the lack of integrality became evident by reviewing
the whole framework with experts. To overcome this, modifications were proposed to address topics
that were not included and to remove the overlap of indicators. These proposals were reviewed by a
group of experts who were informed on all themes.
There was not always a scientist available that fully works on the topic of a Delphi process. In these
cases, another scientist who works in a related field was asked to contribute to this Delphi process.
The responses of participants on the Likert scales were combined and only the median and standard
deviation were assessed. Links between answers on different topics were not taken into account. If there
were two indicators regarding soil sealing and half of the respondents only reacted positively to the first,
and the other half only reacted positively to the second, both could have a low score and neither was
accepted. No evidence of such shortcomings was found in this thesis. The reversed effect was found,
when respondents reacted positively to two similar indicators, both were accepted which creates overlap.
In the evaluation phase, this was corrected and the indicators were made more coherent.
As all indicators on which consensus was reached were included, the framework has many indicators.
Collecting data for many indicators, however, makes the framework harder to apply (Tanguay et al.,
2010). Hence, in the evaluation phase, indicators were removed due to overlap, or as they did not provide
information that could be used to increase the sustainability of a project. There was no way to check
whether there were sufficient indicators to address all relevant aspects. This has been addressed by
reviewing the framework with a group of professionals.
Based on the input of Delphi panels, indicators were adapted or combined. If a clear proposal was made
in the first Delphi round, this was presented to the Delphi panel in the second round where the experts
could decide. If no clear proposal was made, but there are arguments for changing or combining
indicators, the arguments from the respondents for changing/combining indicators were combined into
one proposal. Due to the qualitative approach, a certain degree of subjectivity was inherent to the
interpretation and formulation of the proposal. If there were unclarities or doubts about the interpretation
of arguments, respondents were contacted directly to clarify this information and formulate a proposal.
This was sent back to the Delphi panel in the second round to decide upon. New proposals in the second
Delphi round were not used in this phase, as the consensus was valued higher than individual responses.
No third Delphi round was conducted, however, this could have helped to combine the different
arguments and let respondents react more to each other. The proposals and arguments from the second
indicator selection round were used as input for the evaluation phase.

6.4.2 Standardisation
6.4.2.1 Targets and baselines
The most used method to make indicators comparable is to link the targets and baselines to a fixed point
system (Haider et al., 2018), e.g. the target performance level gets five points and the baseline one point.
This can only be done for areas with similar geographic, climatic and technological characteristics
(Bueno et al., 2015). In The Netherlands, the climatic and technological characteristics are relatively the
same. In the geographic characteristics, there are some differences. Almost all indicators are relevant
throughout The Netherlands, only “No water drainage to reduce soil subsidence and salination” is in
some areas more relevant than in others. If this indicator is not relevant, it can be excluded and the
maximum score can be lowered by the points that can be given to this indicator. A way to overcome this
would be to use fuzzy logic to make the indicators comparable (Haider et al., 2018) but this does not
make it understandable which is important to make sustainability assessment a more widely applied tool
(Verheem & Draaijers, 2014).
In an integrated assessment framework, the complex interactions between man-made and natural
systems are assessed. Not all information regarding these interactions can always be collected. In
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different areas, other data might be available on these interactions. However, information on some of
those interactions is input for the indicators in the framework. Therefore, the framework should be to
handle expert opinion and imprecise information as input for the indicators (Foxon et al., 2002). The
performance levels describe what should be achieved for a certain amount of points. Whether a
performance level is achieved, should be determined by experts that interpret the available data of a case
and compare this with the performance levels. A risk with linguistically performance levels is that there
is uncertainty due to vagueness in expert opinions. Especially on performance levels that are defined as
“low”, “medium” and “high”, the risk is high (Haider et al., 2018). In this study, the performance levels
provide a more concrete indication but still leave some room for expert opinion. The most open
performance levels are on measures that are taken to improve a certain quality (e.g. water quality,
prevent light nuisance), whether measures are effective enough depends on the experts.
When one target or baseline was not accepted in the second Delphi round, there was not always a second
option that could be used on which consensus was reached. In those situations, the comments by
respondents were used to modify the proposed target or baseline. As there were no third Delphi rounds,
the Delphi panels did not get the opportunity to react to the modifications. The modified targets and
baselines were used even though there was no consensus on them from the Delphi panels. In the
evaluation phase, some targets and or baselines were again modified. The modifications in the evaluation
phase were agreed on in the evaluation session. The targets and baselines that were not changed during
the evaluation phase were considered good enough by the interviewees and the evaluation group.
Overlap between indicators makes it harder to standardize them as there is the risk of double counting.
If there is no special method for dealing with indicators that overlap, the aspect that they measure
indirectly receives a higher weight. In the evaluation session, all overlap was removed. The only overlap
at this point is in the theme Realisation between the indicators “Waste separation” and “Bewuste
Bouwers”. The last one is an index for responsible realisation where some attention is paid to waste
separation. However, the highest performance level on this index is equal to the lowest level on the
“Waste separation” indicator. It is not expected that one case would get the highest and lowest score on
these indicators, therefore, no problems with overlap are expected.

6.4.2.2 Weighting
There is a lot of debate on how to weigh indicators in a multi-criteria assessment for sustainable
development. Using weights directly involves subjectivity as the weights determine the outcome and
therefore, the method of setting the weights determines the outcome. However, if no weights are set
while comparing or aggregating different indicators or themes, implicitly all indicators are given the
same weight without justification. Several research papers applied no weights as weights involve
subjectivity, but this is the minority (Verma & Raghubanshi, 2018). In this study, weights were used to
allow for aggregation of indicators and themes and justifying this. However, this still involves
subjectivity as the choice of the involved respondents and the method of determining the weights
determines the outcome. However, now a substantiation of the weights can be given and it is known
what the sources of subjectivity are.
Weights can be set based on data analysis such as in benchmarking or via participation (Alyami et al.,
2015; Russo Garrido et al., 2018; Verma & Raghubanshi, 2018). For benchmarking, not enough data
was available and could not be collected within the time frame of this study. Determining weights based
on data, with for instance data envelopment analysis, can only be executed with a homogenous set of
indicators (Yang et al., 2016). Weights based on data can make a framework closer to current practice
but does not take societal priorities and targets into account. On the other hand, determining weights via
participation might get results that are not close to common practice, but can take societal priorities and
targets into account. To ensure a contribution towards sustainable development goals, the participation
method was used.
The weights were determined before the evaluation and changed afterwards. This allowed testing with
a weighted model which was necessary to gain insight into the functioning of the framework. However,
after the evaluation, some weights could not be used because of changes in the framework. When there
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were major changes in the indicators of a theme, the original weights for all indicators in a theme had
to be redetermined. These were determined based on the input of a smaller respondent group than the
original set of weights. The change in the respondent group might have led to a different distribution of
weights than otherwise would have been obtained with the original group.

6.4.3 Testing and evaluation
The framework was tested with data of NL Greenlabel, which was collected for the NL Gebiedslabel.
Therefore, the data was not always optimal for testing the framework and for some indicators, data was
missing. For these indicators, hypothetical values were filled in based on how the project addresses the
theme in general, the score on different indicators in the theme and the score on the NL Gebiedslabel.
This way, all relevant indicators had a value and were included in the test, which was important for the
overall score. However, the results of this framework and the NL Gebiedslabel might be closer to each
other than they would have been if the data was primarily collected for this framework.
The framework was tested by the researcher and not by independent assessors, which is the common
practice of NL Greenlabel. Using two independent experts has the benefit of not having an interest in
the results and the opportunity to discuss to which performance level the imprecise data is closest. Only
the NL Gebiedslabel “Maanwijk” case was assessed by independent assessors. However, all assessors
that normally do the assessments for NL Greenlabel, were involved in the Delphi panels which would
make them less independent. On the other hand, experts that have not yet worked with the methodology
might also have difficulties with applying it. For other assessment frameworks, training is needed to be
allowed to use them (BREEAM NL, 2018; LEED, 2014; NL Greenlabel, 2020).
The framework was only tested with two cases in different project phases (zero assessment and design
phase), different areas (business park and residential neighbourhood) in a different situation (greenfield
development and redevelopment). To gain more insight into the functioning of the framework, a wider
variety of cases should be tested.

6.5 Sustaining the indicator framework
Society is developing which results in new practices and other data availability. Also, the understanding
of sustainability and sustainable development change over time (Carter, 2001; Shi et al., 2019). It should
be possible to change the framework to take these changes into account. The framework must be
evaluated regularly. When modifications are made in the framework, it should be done in such a way
that results are comparable over time. While doing this, the goals of contributing to more sustainable
areas, supporting decision making, collecting data should be covered. The principles of measurability,
understandability, comprehensiveness and robustness must always be taken into account. Depending on
the available resources, a similar method as was applied is recommended for modification of the
framework.
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7 Conclusion
This research aimed to build a framework that can be used to collect data for research, evaluate the
sustainability of area (re)development projects and enable municipalities and developers to steer towards
a more sustainable outcome. The developed framework provides a useful tool for these parties that is
measurable, comprehensive and robust.
The developed framework is structured around sustainability themes that have indicator(s) to measure
the performance of an area development project. The combination of indicators provides an integrated
insight into the sustainability of area development projects. Standardisation by scaling all indicators into
five performance levels made the indicators comparable. The performance levels were set by scientists
and professionals based on the performance that sustainable area development should strive for and the
minimum performance that has value. Weights on the indicators and the themes allowed for aggregation
of the standardised scores. The results from testing the framework show that the developed framework
gives similar scores to area development projects as the existing NL Gebiedslabel tool.
The framework was developed by using the Delphi technique. The Delphi technique provided an
effective method to combine the knowledge of scientists and professionals. However, in the way it was
applied, it could not sufficiently take the integrality into account, which was corrected in an evaluation.
Even though the Delphi method was not used for each step in this study, the Delphi method has the
potential to be used for the whole process of developing an integrated sustainability assessment tool if
sufficient commitment can be expected from the experts.
The developed framework has a different delineation than NL Gebiedslabel, BREEAM and LEED. The
scoping of the developed framework is the outdoor environment whereas NL Gebiedslabel, BREEAM
and LEED also assess the buildings or indoor environment. As the location is often already determined
for a development project the framework does take the location choice into account.
The societal relevance of this thesis is a contribution to the sustainability assessment of area
development projects in The Netherlands. The framework has a better substantiation, is more
methodological correct and more comprehensive than the NL Gebiedslabel, while still being easier to
measure than BREEAM. Hence, it has the opportunity to make sustainability assessment for area
development projects more common practice. When the framework is applied, it can provide insight for
developers and municipalities into the project sustainability and indicate opportunities for improvement.
These insights can help create a more sustainable and liveable environment for people and nature.
The academic relevance of this thesis is a new method that can be used to collect data and thereby
contribute to filling the knowledge gap on project sustainability identified by Khalifeh et al. (2019). This
study provides insight into the first application of the Delphi method for developing an integrated
sustainability assessment tool for area development projects. The developed framework addresses the
methodological problems described by Boyle et al. (2018), Uitto (2019) and Verma & Raghubanshi
(2018).
An area development sustainability assessment framework will never be finished and needs constant
adjustment because of the complexity of area development and changes in technology, legislation,
culture and practice. However, a tool can function well for a period of time. To gain more insight into
the functioning of the framework in a context, tests with different cases based on data that is primarily
collected for this framework must be conducted regularly. Based on the results, the framework could be
evaluated and improved.
Building upon this thesis, future research could study the sustainability of area development projects in
The Netherlands. This thesis provides a tool to collect data for the existing knowledge gap on project
sustainability of development projects which is identified by Khalifeh et al. (2019). The next step to fill
this knowledge gap would be to collect data.
To make further progress in the field of sustainability assessment, it could be studied if a framework can
be developed of which the targets and baselines are based on scientifically substantiated performance
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levels. However, it will remain important to involve experts to ensure that targets and baselines are
realistic and that the required data can be collected.
For this thesis to have a societal impact, the framework should be applied in ongoing development
projects and used to identify gaps in their sustainability. Then it can be used to steer development
projects towards more sustainable and liveable outcomes. To gain insight into the added societal value
it should be studied whether it can be used to improve the quality of discussion on possible directions
of development and can contribute to the democratic quality of policymaking through weighing
alternatives, consequences, costs and profits.
In different situations, there might be different priorities for achieving sustainability. The local context
is important to take into account when choosing or creating an assessment framework. To make the
framework better applicable to different cases in The Netherlands, more sets of weights could be created
to be more relevant for a specific context. It could be considered to differentiate weights based on
different project phases (zero assessment, design, realisation and use phase), types of areas (residential,
commercial, industrial, recreational, etc.) and the types of development (greenfield-, brownfield-, redevelopment). The development of sustainability assessment frameworks is never finished because there
are always ways to make them better and thereby more helpful for creating sustainable and liveable
areas for people and nature.
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Appendix 1: Delphi results on the interpretation of sustainability
Accepted

St. D.

Responses round 2
1;1;1;4;1;1;5;
1

0.0

dit lijkt me geen vorm van
duurzaamheid, maar
roofbouw met korte termijn
winst en schade op lange
termijn.;

dit lijkt me geen vorm van
duurzaamheid, maar
roofbouw met korte termijn
winst en schade op lange
termijn. ;

1;2;2;3;1;2;

1;2;2;4;3;1;4;
2

0.6

Soms heb je te maken met
andere belangen zoals
bijvoorbeeld veiligheid die in
sommige situaties de
voorkeur krijgen boven
duurzame
ontwikkeling;Indien
integraliteit een sleutelbegrip
is, zou behoud/duurzaamheid
niet mogen worden
gereduceerd tot
ondersteunende
ecosysteemdiensten.;

Soms heb je te maken met
andere belangen zoals
bijvoorbeeld veiligheid die in
sommige situaties de
voorkeur krijgen boven
duurzame
ontwikkeling;Indien
integraliteit een sleutelbegrip
is, zou behoud/duurzaamheid
niet mogen worden
gereduceerd tot
ondersteunende
ecosysteemdiensten.;

5;5;5;5;5;5;

5;5;5;5;5;5;5;

5

0.0

1

1.4

2

1.1

5

0.0

Accepted

strong
sustainability
as target

Responses round 1
1;1;1;1;1;1;

Mediaan

very weak
sustainability
as target
Would you
like to add
something
about very
weak
sustainability?
weak
sustainability
as target
Would you
like to add
something
about weak
sustainability?

St. D.

Mediaan

Topic
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Accepted

St. D.

very strong as
target

Responses round 1
Lijk plausibel uitgangspunt en
werkbaar standpunt als je
naar gebiedsontwikkeling
kijkt in het algemeen;ik denk
dat NL Greenlabel deze vorm
van duurzaamheid nastreeft;
besef dat iets moet worden
opgegeven met wenkend
perspectief om dit in de
toekomst te compenseren.
N.B. ook is het wellicht van
belang om, hieraan
voorafgaand, een discussie te
hebben over de wijze van
herstel. Een ecomodernist
heeft wellicht andere
oplossingen voor herstel in
petto dan een ecologist. Het
quadrant van Clive Hamilton
is hiervoor wellicht
bruikbaar.;ontwikkelen vanuit
hernieuwbare bronnen lijkt
mij een optimaal doel;dit
nastreven als doel;

Mediaan

Would you
like to add
something
about strong
sustainability?

St. D.

Mediaan

Topic

Responses round 2
Lijk plausibel uitgangspunt en
werkbaar standpunt als je
naar gebiedsontwikkeling
kijkt in het algemeen;ik denk
dat NL Greenlabel deze vorm
van duurzaamheid nastreeft;
besef dat iets moet worden
opgegeven met wenkend
perspectief om dit in de
toekomst te compenseren.
N.B. ook is het wellicht van
belang om, hieraan
voorafgaand, een discussie te
hebben over de wijze van
herstel. Een ecomodernist
heeft wellicht andere
oplossingen voor herstel in
petto dan een ecologist. Het
quadrant van Clive Hamilton
is hiervoor wellicht
bruikbaar.;ontwikkelen vanuit
hernieuwbare bronnen lijkt
mij een optimaal doel;dit
nastreven als doel;

3;4;3;4;1;4;

3;3;2;5;3;4;4;
4

0.8

3

0.8
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Responses round 2
Bij nulsituatie is niet altijd
sprake van natuurlijke
grondstoffen of ecologie,
maar uitgangspunt moet wel
zijn dat resultaat altijd beter is
dan beginsituatie. ;Dit is een
idealistische situatie die in de
praktijk niet haalbaar is maar
mogelijk voor deelgebieden
wel;[edit: teruggezet naar 3
omdat het te hoge eisen zou
stellen]indien geheel op
duurzame circulaire
(biobased)bouw wordt
ingezet, waarbij elke schakel
een minimale impact heeft, en
daarnaast natuurherstel
centraal staat, kan dit
eventueel worden
bewerkstelligd. de vraag is in
hoeverre NLG zich met zaken
bezig zal houden die niet tot
kernpropositie behoort
(namelijk bouw). ;niet
realistisch in de praktijk denk
ik ;

1;1;1;1;1;1;

1;1;1;5;1;1;3;
1

0.0

1

1.2

4

1.0

5

0.8

2;4;2;4;2;4;4;
2

0.3

Accepte
d

2;2;1;2;3;2;

Accepted

Responses round 1
Bij nulsituatie is niet altijd
sprake van natuurlijke
grondstoffen of ecologie,
maar uitgangspunt moet wel
zijn dat resultaat altijd beter is
dan beginsituatie. ;Dit is een
idealistische situatie die in de
praktijk niet haalbaar is maar
mogelijk voor deelgebieden
wel;indien geheel op
duurzame circulaire
(biobased)bouw wordt
ingezet, waarbij elke schakel
een minimale impact heeft, en
daarnaast natuurherstel
centraal staat, kan dit
eventueel worden
bewerkstelligd. de vraag is in
hoeverre NLG zich met zaken
bezig zal houden die niet tot
kernpropositie behoort
(namelijk bouw).;niet
realistisch in de praktijk denk
ik ;

St. D.

het blijkt dat het woord zwak
een drempel voor mij is;

5;4;5;5;2;5;

5;4;5;5;5;2;5;
5

0.9

Accepte
d

very weak
sustainability
as baseline
Would you
like to add
something
about very
weak
sustainability?
weak
sustainability
as baseline
Would you
like to add
something
about weak
sustainability?
strong
sustainability
as baseline

Mediaan

Would you
like to add
something
about very
strong
sustainability?

St. D.

Mediaan

Topic
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Responses round 2
uiteraard moet dan wel zijn
vastgelegd welke indicatoren
essentieel zijn en welke niet,
anders bestaat de kans van
'creatief boekhouden'. ik denk
dat planetary bounderies van
Stockholm Resilience
Institute goede referentie
biedt. ;

very strong
sustainability
as baseline

3;3;3;3;1;4;

3;3;2;4;3;1;4;

Would you
like to add
something
about very
strong
sustainability?

Dit zou de uitgangspositie
van sommige
(natuur)gebieden kunnen
zijn;volgens een dergelijke
definitie zijn de meeste
beoordeelde projecten niet
duurzaam (met uitzondering
van NIOO wellicht).;

3

0.6

3

Accepted

Responses round 1
uiteraard moet dan wel zijn
vastgelegd welke indicatoren
essentieel zijn en welke niet,
anders bestaat de kans van
'creatief boekhouden'. ik denk
dat planetary bounderies van
Stockholm Resilience
Institute goede referentie
biedt.;eigenlijk wil ik geen
concessies doen;

Would you
like to add
something
about strong
sustainability?

St. D.

Mediaan

St. D.

Mediaan

Topic

0.8

[geen edit] volgens een
dergelijke definitie zijn de
meeste beoordeelde projecten
niet duurzaam (met
uitzondering van NIOO
wellicht). ;uitleg nodig ;
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Appendix 2: Delphi results on goal selection
Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;3;2;4;1;2;
Hangt sterk af van de plek,
directe invloed op dit onderdeel
is niet altijd mogelijk;Armoede
voorkomen door
toegankelijkheid van gebied
voor alle (bevolkings)groepen
(voorkom
armoedewijken);Denk aan
duurzame energie opwekken of
drinkwatervoorziening in
beperkte mate;in zin van
toegankelijke woningbouw
voor iedereen, ook studenten,
huurders, WW, etc. groen niet
alleen toegankelijk voor de
'happy few'. anders is het niet
duurzaam in de zin van
draagvlak.;is heel belangrijk,
maar de vraag is in hoeverre
een gebiedsontwikkeling
hierop kan inspelen. Wel qua
gebouwen, maar de
leefomgeving is lastig denk ik ;

3

1.0

4;1;2;3;1;3;

3

1.0

5;2;5;3;4;5;

5

5

1.0

Accepted

Goal 1: End poverty in all its forms
everywhere

Would you like to add something about
SDG 1?

Hangt sterk af van de plek, directe
invloed op dit onderdeel is niet altijd
mogelijk;Armoede voorkomen door
toegankelijkheid van gebied voor alle
(bevolkings)groepen (voorkom
armoedewijken);[edit: van 3 naar 4]
in zin van toegankelijke woningbouw
voor iedereen, ook studenten,
huurders, WW, etc. groen niet alleen
toegankelijk voor de 'happy few'.
anders is het niet duurzaam in de zin
van draagvlak. ;is heel belangrijk,
maar de vraag is in hoeverre een
gebiedsontwikkeling hierop kan
inspelen. Wel qua gebouwen, maar
de leefomgeving is lastig denk ik ;
Accepted

Goal 2: End hunger, achieve food security
and improved nutrition and promote
sustainable agriculture
1.0

5;2;5;3;4;5;
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;3;4;5;
Hangt af van soort gebied dat
je toetst. Midden in de stad gaat
dit punt minder op. Overigens
is elke duurzame vorm van
bodembeheer goed voor
bovengenoemde punten en niet
alleen in relatie tot food.
;Landbouw heeft een zeer groot
deel van de Nederlandse grond
waardoor de invloed ook zeer
groot kan zijn.;in de zin van
lokale stadslandbouw;Hier kan
de leefomgeving bij helpen
door voedselgewassen
standaard mee te nemen in
gebeidsontwikkelingen ;

5

0.7

5;5;5;3;4;5;

5

0.7

5;5;5;3;5;5;

5

0.6

5;5;5;3;5;5;

5

0.6

2;2;4;2;2;3;

2

0.7

2;1;4;2;1;3;

2

0.9

Accepted
Accepted

2 • By 2030, ensure sustainable food
production systems and implement
resilient agricultural practices that
increase productivity and production, that
help maintain ecosystems, that strengthen
capacity for adaptation to climate change,
extreme weather, drought, flooding and
other disasters and that progressively
improve land and soil quality
Would you like to add something about
SDG 2?

Hangt af van soort gebied dat je
toetst. Midden in de stad gaat dit punt
minder op. Overigens is elke
duurzame vorm van bodembeheer
goed voor bovengenoemde punten en
niet alleen in relatie tot food.
;Landbouw heeft een zeer groot deel
van de Nederlandse grond waardoor
de invloed ook zeer groot kan zijn.;in
de zin van lokale stadslandbouw;Hier
kan de leefomgeving bij helpen door
voedselgewassen standaard mee te
nemen in gebeidsontwikkelingen ;
Accepted

Goal 3: Ensure healthy lives and promote
well-being for all at all ages

• By 2030, reduce by one third premature
mortality from non-communicable
diseases through prevention and treatment
and promote mental health and well-being
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

2;2;2;2;2;1;

2

0.3

2;2;2;2;4;1;

2

0.6

5;5;2;4;3;4;

4

0.9

5;5;2;4;3;4;

4

0.9

5;4;3;3;4;4;

4

0.6

5;5;3;3;5;3;

4

1.0

2;2;1;2;1;1;

2

0.5

2;2;1;2;4;1;

2

0.7

5;2;3;2;4;1;

3

1.2

5;2;2;2;1;3;

2

1.0

2

0.8

Accepted

• Strengthen the prevention and treatment
of substance abuse, including narcotic
drug abuse and harmful use of alcohol
Accepted

• By 2020, halve the number of global
deaths and injuries from road traffic
accidents 3.7

Accepted

• By 2030, substantially reduce the
number of deaths and illnesses from
hazardous chemicals and air, water and
soil pollution and contamination
• Strengthen the implementation of the
World Health Organization Framework
Convention on Tobacco Control in all
countries, as appropriate
• Strengthen the capacity of all countries,
in particular developing countries, for
early warning, risk reduction and
management of national and global health
risks
Would you like to add something about
SDG 3?

allemaal relevant, maar niet op
niveau van gebied.;

;[geen edit] allemaal relevant, maar
niet op niveau van gebied. ;

Goal 4: Ensure inclusive and equitable
quality education and promote lifelong
learning opportunities for all
3;2;2;2;1;1;

2

0.6

3;2;2;2;4;1;
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Topic
• By 2030, ensure that all learners acquire
the knowledge and skills needed to
promote sustainable development,
including, among others, through
education for sustainable development
and sustainable lifestyles, human rights,
gender equality, promotion of a culture of
peace and non-violence, global
citizenship and appreciation of cultural
diversity and of culture’s contribution to
sustainable development
• Build and upgrade education facilities
that are child, disability and gender
sensitive and provide safe, nonviolent,
inclusive and effective learning
environments for all
Would you like to add something about
SDG 4?

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;2;3;1;1;1;

2

1.0

4;2;3;1;2;1;

2

0.9

4;2;4;2;1;4;

3

1.2

4;1;3;2;1;3;

3

1.0

Op zich ben ik het met goal
eens, maar is niet in elke
ontwikkeling een
thema;schoolpleinen ;

Accepted

Op zich ben ik het met goal eens,
maar is niet in elke ontwikkeling een
thema;[ik blijf bij 2, overtreft invloed
NL Gebiedslabel];schoolpleinen ;

Goal 5: Achieve gender equality and
empower all women and girls
3;2;1;2;1;1;

2

0.7

3;2;1;2;4;1;
We moeten wel nadenken over
toepassing van ons label ook
internationaal waarbij een aantal van
dit soort zaken dus wel relevant en
wenselijk kunnen zijn terwijl ze dat
nu nog niet lijken. ;

2

0.9

5;5;4;3;4;5;

5

0.7

5;5;4;3;4;5;

5

0.7

Would you like to add something about
SDG 5?

Accepted

Goal 6: Ensure availability and
sustainable management of water and
sanitation for all
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Topic

Median

St.D.

Responses round 2

Median

St.D.

4;5;4;2;3;5;

4

0.9

4;5;4;2;3;5;

4

0.9

5;5;5;1;4;5;

5

1.1

5;5;4;3;5;4;

5

0.7

4;5;5;3;5;5;

5

0.7

4;5;5;3;5;5;

5

0.7

5;5;5;2;4;2;

5

1.2

5;4;5;3;5;3;

5

0.8

4;5;5;2;5;4;

5

0.8

4;5;5;4;5;4;

5

0.5

Accepted
Accepted
Accepted

• By 2030, improve water quality by
reducing pollution, eliminating dumping
and minimizing release of hazardous
chemicals and materials, halving the
proportion of untreated wastewater and
substantially increasing recycling and
safe reuse globally
• By 2030, substantially increase wateruse efficiency across all sectors and
ensure sustainable withdrawals and
supply of freshwater to address water
scarcity and substantially reduce the
number of people suffering from water
scarcity
• By 2030, implement integrated water
resources management at all levels,
including through transboundary
cooperation as appropriate

Accepted
Accepted

Responses round 1

• By 2030, achieve universal and
equitable access to safe and affordable
drinking water for all

Accepted

• Support and strengthen the participation
of local communities in improving water
and sanitation management

Would you like to add something about
SDG 6?
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Topic

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;4;5;5;

5

0.3

5;5;5;4;5;5;

5

0.3

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;3;5;4;

5

0.7

5;5;5;3;5;4;

5

0.7

Accepted
Accepted

Responses round 1

Goal 7: Ensure access to affordable,
reliable, sustainable and modern energy
for all

Accepted

• By 2030, increase substantially the
share of renewable energy in the global
energy mix

Accepted

• By 2030, double the global rate of
improvement in energy efficiency

Would you like to add something about
SDG 7?
relevant zolang op niveau van
wijk/gebied;

relevant zolang op niveau van
wijk/gebied;

Goal 8: Promote sustained, inclusive and
sustainable economic growth, full and
productive employment and decent work
for all
• Promote development-oriented policies
that support productive activities, decent
job creation, entrepreneurship, creativity
and innovation, and encourage the
formalization and growth of micro-,
small- and medium-sized enterprises,
including through access to financial
services

4;5;5;1;3;3;

4

1.2

4;2;2;2;1;4;

2

1.0

4;5;4;1;1;3;

4

1.3

4;1;4;2;1;2;

2

1.1
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;4;5;2;5;4;

4

0.7

4;4;5;2;5;4;

4

0.7

4;2;4;2;1;2;

2

1.0

4;5;4;2;4;2;

4

1.0

3;3;3;1;2;5;

3

0.9

3;1;2;2;1;4;

2

0.9

Accepted

Would you like to add something about
SDG 8?

Wat is sustainable economic growth
precies, want daar hangt wel e.e.a.
van af bij eerste punt van deze
goal;niet relevant op gebiedsniveau;

niet relevant op gebiedsniveau;

Accepted

Goal 9: Build resilient infrastructure,
promote inclusive and sustainable
industrialization and foster innovation
4;4;5;3;5;4;

4

0.6

4;4;4;3;5;4;

4

0.3

3;4;5;3;4;4;

4

0.6

3;4;5;3;4;4;

4

0.6

Accepted

• Develop quality, reliable, sustainable
and resilient infrastructure, including
regional and transborder infrastructure, to
support economic development and
human well-being, with a focus on
affordable and equitable access for all

Accepted
Accepted

• Improve progressively, through 2030,
global resource efficiency in consumption
and production and endeavour to
decouple economic growth from
environmental degradation, in accordance
with the 10-year framework of
programmes on sustainable consumption
and production, with developed countries
taking the lead
• Protect labour rights and promote safe
and secure working environments for all
workers, including migrant workers, in
particular women migrants, and those in
precarious employment
• By 2030, devise and implement policies
to promote sustainable tourism that
creates jobs and promotes local culture
and products
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Topic
• By 2030, upgrade infrastructure and
retrofit industries to make them
sustainable, with increased resource-use
efficiency and greater adoption of clean
and environmentally sound technologies
and industrial processes, with all
countries taking action in accordance with
their respective capabilities
Would you like to add something about
SDG 9?

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;3;3;4;3;2;

3

0.6

4;1;3;4;1;3;
Hier wordt gesproken over
sustainable industrialization. klinkt
tegenstrijdig en makkelijk verkeerd
toe te passen onder valse
voorwendselen ;

3

1.1

4;2;3;3;1;1;

3

1.0

4;1;2;3;1;1;

2

1.0

3;2;1;2;1;1;

2

0.7

3;2;1;2;1;1;

2

0.7

5

0.0

Accepted

Goal 10: Reduce inequality within and
among countries

• Ensure equal opportunity and reduce
inequalities of outcome, including by
eliminating discriminatory laws, policies
and practices and promoting appropriate
legislation, policies and action in this
regard
Would you like to add something about
SDG 10?

Hoe dit thema mee te nemen? ;

Hoe dit thema mee te nemen? ;
Accepted

GOAL 11: Sustainable Cities and
Communities
5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;
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Topic

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;5;3;4;

5

0.7

5;5;5;5;3;4;

5

0.7

4;5;3;4;5;4;

4

0.6

4;5;3;4;5;4;

4

0.6

5;5;5;4;5;5;

5

0.3

5;5;5;4;5;5;

5

0.3

5;5;4;5;5;5;

5

0.3

5;5;4;5;5;5;

5

0.3

5;5;4;2;3;4;

4

0.9

5;5;4;2;3;4;

4

0.9

5;5;4;4;5;4;

5

0.5

5;5;4;4;5;4;

5

0.5

Accepted
Accepted
Accepted
Accepted

• By 2030, significantly reduce the
number of deaths and the number of
people affected and substantially decrease
the direct economic losses relative to
global gross domestic product caused by
disasters, including water-related
disasters, with a focus on protecting the
poor and people in vulnerable situations
• By 2030, reduce the adverse per capita
environmental impact of cities, including
by paying special attention to air quality
and municipal and other waste
management

Accepted

• By 2030, provide access to safe,
affordable, accessible and sustainable
transport systems for all, improving road
safety, notably by expanding public
transport, with special attention to the
needs of those in vulnerable situations,
women, children, persons with disabilities
and older persons
• By 2030, enhance inclusive and
sustainable urbanization and capacity for
participatory, integrated and sustainable
human settlement planning and
management in all countries
• Strengthen efforts to protect and
safeguard the world’s cultural and natural
heritage

Accepted
Accepted

Responses round 1

• By 2030, ensure access for all to
adequate, safe and affordable housing and
basic services and upgrade slums
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;4;4;4;

5

0.5

5;5;5;4;4;4;

5

0.5

5;5;3;4;5;2;

5

1.0

5;5;3;4;5;2;

5

1.0

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

Accepted
Accepted
Accepted
Accepted

• By 2030, provide universal access to
safe, inclusive and accessible, green and
public spaces, in particular for women
and children, older persons and persons
with disabilities
• Support positive economic, social and
environmental links between urban, periurban and rural areas by strengthening
national and regional development
planning
• By 2020, substantially increase the
number of cities and human settlements
adopting and implementing integrated
policies and plans towards inclusion,
resource efficiency, mitigation and
adaptation to climate change, resilience to
disasters, and develop and implement, in
line with the Sendai Framework for
Disaster Risk Reduction 2015-2030,
holistic disaster risk management at all
levels
Would you like to add something about
SDG 11?

Accepted

Goal 12: Ensure sustainable consumption
and production patterns

Accepted

• By 2030, achieve the sustainable
management and efficient use of natural
resources
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Topic

Median

St.D.

Responses round 2

Median

St.D.

4;2;2;4;4;2;

3

1.0

4;1;3;4;1;3;

3

1.1

5;3;4;2;2;4;

4

1.0

5;5;3;3;5;4;

5

0.8

5;5;5;5;5;2;

5

0.8

5;5;5;5;5;2;

5

0.8

4;4;5;4;3;4;

4

0.3

4;4;5;4;3;4;

4

0.3

4;3;4;4;3;5;

4

0.6

4;3;4;4;3;5;

4

0.6

5;3;4;5;5;5;

5

0.7

5;3;4;5;5;5;

5

0.7

Accepted

Accepted
Accepted
Accepted

• Encourage companies, especially large
and transnational companies, to adopt
sustainable practices and to integrate
sustainability information into their
reporting cycle
• Promote public procurement practices
that are sustainable, in accordance with
national policies and priorities

Responses round 1

Accepted

• By 2030, halve per capita global food
waste at the retail and consumer levels
and reduce food losses along production
and supply chains, including post-harvest
losses
• By 2020, achieve the environmentally
sound management of chemicals and all
wastes throughout their life cycle, in
accordance with agreed international
frameworks, and significantly reduce
their release to air, water and soil in order
to minimize their adverse impacts on
human health and the environment
• By 2030, substantially reduce waste
generation through prevention, reduction,
recycling and reuse

Accepted

• By 2030, ensure that people everywhere
have the relevant information and
awareness for sustainable development
and lifestyles in harmony with nature
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;2;3;2;3;5;

3

0.9

4;1;2;2;2;4;

2

1.0

5;5;5;4;5;5;

5

0.3

5;5;5;4;5;5;

5

0.3

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;2;5;5;

5

0.8

5;5;5;2;5;5;

5

0.8

5;3;5;4;5;2;

5

1.0

5;5;4;4;5;4;

5

0.5

Accepted

• Develop and implement tools to monitor
sustainable development impacts for
sustainable tourism that creates jobs and
promotes local culture and products
Would you like to add something about
SDG 12?

Accepted

Goal 13: Take urgent action to combat
climate change and its impacts

Accepted

• Strengthen resilience and adaptive
capacity to climate-related hazards and
natural disasters in all countries

Accepted

• Integrate climate change measures into
national policies, strategies and planning

Accepted

• Improve education, awareness-raising
and human and institutional capacity on
climate change mitigation, adaptation,
impact reduction and early warning
Would you like to add something about
SDG 13?
stimuleren bewustwording lijkt mij
nu nog essentieel;
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Topic

Median

St.D.

Responses round 2

Median

St.D.

• By 2025, prevent and significantly
reduce marine pollution of all kinds, in
particular from land-based activities,
including marine debris and nutrient
pollution
• By 2020, sustainably manage and
protect marine and coastal ecosystems to
avoid significant adverse impacts,
including by strengthening their
resilience, and take action for their
restoration in order to achieve healthy and
productive oceans
• Minimize and address the impacts of
ocean acidification, including through
enhanced scientific cooperation at all
levels

5;2;2;4;4;5;

4

1.1

5;3;4;4;4;4;

4

0.3

5;2;1;3;3;4;

3

1.0

5;1;1;3;1;4;

2

1.5

5;2;3;2;3;2;

3

0.8

5;1;3;3;1;3;

3

1.1

4;2;2;1;2;2;

2

0.6

4;2;2;1;2;2;
Wat is sustainable development dan
precies? Zie verder veel discussie
over wel of niet zee beschermen,
maar uitlogen van chemische
middelen via water van steden naar
rivieren en dus zee lijk me wel een
punt om mee te nemen. ;

2

0.6

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

Would you like to add something about
SDG 14?

Accepted

Goal 15: Protect, restore and promote
sustainable use of terrestrial ecosystems,
sustainably manage forests, combat
desertification, and halt and reverse land
degradation and halt biodiversity loss

Accepted
Accepted

Responses round 1

Goal 14: Conserve and sustainably use
the oceans, seas and marine resources for
sustainable development
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;2;5;5;

5

0.8

5;5;5;2;5;5;

5

0.8

5;4;5;2;5;3;

5

1.0

5;4;5;2;5;3;

5

1.0

5;4;5;2;5;3;

5

1.0

5;4;5;2;5;3;

5

1.0

5;5;5;4;5;5;

5

0.3

5;5;5;4;5;5;

5

0.3

5;5;5;3;5;5;

5

0.6

5;5;5;3;5;5;

5

0.6

5;5;5;2;5;5;

5

0.8

5;5;5;2;5;5;

5

0.8

Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted

• By 2020, ensure the conservation,
restoration and sustainable use of
terrestrial and inland freshwater
ecosystems and their services, in
particular forests, wetlands, mountains
and drylands, in line with obligations
under international agreements
• By 2020, promote the implementation
of sustainable management of all types of
forests, halt deforestation, restore
degraded forests and substantially
increase afforestation and reforestation
globally
• By 2030, combat desertification, restore
degraded land and soil, including land
affected by desertification, drought and
floods, and strive to achieve a land
degradation-neutral world
• Take urgent and significant action to
reduce the degradation of natural habitats,
halt the loss of biodiversity and, by 2020,
protect and prevent the extinction of
threatened species
• By 2020, introduce measures to prevent
the introduction and significantly reduce
the impact of invasive alien species on
land and water ecosystems and control or
eradicate the priority species
• By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts
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Topic

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;2;5;5;

5

0.8

5;5;5;2;5;5;

5

0.8

Accepted
Accepted

Responses round 1

• Mobilize and significantly increase
financial resources from all sources to
conserve and sustainably use biodiversity
and ecosystems
Would you like to add something about
SDG 15?
allemaal heel relevant, maar
niet op gebiedsniveau;

Accepted

4;5;2;3;3;2;

3

0.9

4;5;4;3;4;3;

4

0.6

5;5;3;3;4;4;

4

0.7

5;5;3;3;4;4;

4

0.7

Accepted

Goal 16: Promote peaceful and inclusive
societies for sustainable development,
provide access to justice for all and build
effective, accountable and inclusive
institutions at all levels
• Ensure responsive, inclusive,
participatory and representative decisionmaking at all levels.

allemaal heel relevant, maar niet op
gebiedsniveau;

Would you like to add something about
SDG 16?
op gebiedsniveau: sociale
cohesie;

op gebiedsniveau: sociale cohesie;
Accepted

GOAL 17: Partnerships to achieve the
Goal
5

0.3

5;5;5;5;4;5;

5

0.3

5;5;5;3;4;5;

5

0.7

5;5;5;3;4;5;

5

0.7

Accepted

5;5;5;5;4;5;
• Encourage and promote effective public,
public-private and civil society
partnerships, building on the experience
and resourcing strategies of partnerships
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

Accepted

Would you like to add something about
SDG 17?

Would you like to add something about
the SDGs?

Lastig om het niet met deze
doelen eens te zijn, maar het
gaat voor ons nu over de
context van
gebiedsontwikkeling en dus is
niet alles relevant of direct mee
te nemen als doel. Ben dan ook
benieuwd hoe deze inzichten
zich vertalen tot de
uiteindelijke methodiek..
;vormt naar mijn idee geen
duurzaam framework, omdat
het uitgaat van de premisse dat
economische groei en
ecologische destructie kunnen
worden ontkoppeld. voor die
premisse is geen empirisch
bewijs. daarnaast is het niet
integraal opgebouwd, je kunt je
doelen kiezen uit de vele
hoofd-en subdoelen, maar die
staan niet in verband met
anderen. het zijn losse zuilen.
veel beter in deze is naar mijn
idee bijv. donut model van
Raworth dat integraal is, net als
NL Gebiedslabel;

Lastig om het niet met deze doelen
eens te zijn. maar het gaat voor ons
nu over de context van
gebiedsontwikkeling en dus is niet
alles relevant of direct mee te nemen
als doel. Ben dan ook benieuwd hoe
deze inzichten zich vertalen tot de
uiteindelijke methodiek.. ;vormt naar
mijn idee geen duurzaam framework.
omdat het uitgaat van de premisse dat
economische groei en ecologische
destructie kunnen worden
ontkoppeld, voor die premisse is
geen empirisch bewijs. daarnaast is
het niet integraal opgebouwd. je kunt
je doelen kiezen uit de vele hoofd-en
subdoelen. maar die staan niet in
verband met anderen, het zijn losse
zuilen, veel beter in deze is naar mijn
idee bijv. donut model van Raworth
dat integraal is, net als NL
Gebiedslabel;
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

5;3;5;2;5;3;

4

1.2

5;3;4;2;5;4;

4

0.9

5;4;5;5;5;4;

5

0.4

5;4;5;5;5;4;

5

0.4

4;2;3;3;3;4;

3

0.6

4;1;3;3;1;3;

3

1.0

5;4;5;5;5;5;

5

0.3

5;4;5;5;5;5;

5

0.3

5;4;5;4;4;5;
Moet alleen centraal komen te
staan als duurzaamheid en
natuur meegenomen worden!
;Technologische
ontwikkelingen moeten wel in
verhouding staan. Dat is dus
niet het hoofddoel tenzij het
iets bijdraagt aan
duurzaamheid.;

5

0.5

5;4;5;4;4;5;

5

0.5

Accepted
Accepted
Accepted

Prioriteit 1: Duurzaam economisch
groeipotentieel voor Nederland. Vanuit de
sterke internationale positie van
Nederland moet werk worden gemaakt
van een nieuw duurzaam economisch
verdienmodel
• Transformatie van productieprocessen:
circulaire economie

• Inzet op nieuwe technologische
ontwikkelingen, zoals robotisering en
digitalisering
Accepted

• Sterke, leefbare en aantrekkelijke steden

Accepted

• Transformatie van industriegebieden

Wilt u iets zeggen over het economisch
groeipotentieel?

Moet alleen centraal komen te staan
als duurzaamheid en natuur
meegenomen worden!
;Technologische ontwikkelingen
moeten wel in verhouding staan. Dat
is dus niet het hoofddoel tenzij het
iets bijdraagt aan duurzaamheid.;
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

4;5;5;2;5;5;

5

0.9

4;5;5;2;5;5;

5

0.9

5;4;5;3;5;3;

5

0.8

5;4;5;3;5;3;

5

0.8

4;4;4;2;5;3;

4

0.8

4;4;4;2;5;3;

4

0.8

4;4;4;3;5;3;

4

0.6

4;4;4;3;5;3;

4

0.6

5;3;1;2;4;2;

3

1.2

5;1;3;2;1;3;

3

1.2

5;2;1;1;3;2;

2

1.1

5;1;1;1;2;2;

2

1.0

Accepted
Accepted
Accepted

2 Ruimte voor de klimaat- en
energietransitie. Aanpassingen aan
klimaatverandering en de energietransitie
zijn de grote transities van deze tijd. Ze
vergen verregaande keuzes en zullen de
komende decennia bepalend zijn voor de
inrichting van de fysieke leefomgeving.
• Verduurzaming bestaande gebouwde
omgeving

Accepted

• Duurzame warmteopties en
bijbehorende infrastructuur (geothermie,
warmtepompen, ruimte voor
warmtenetten in stedelijke regio’s)

Accepted

• Duurzame elektriciteit (ruimte voor
zowel kavels voor windenergie op zee,
zonnedaken en –weides alsook wind op
land);
• Energienetwerken (aanlanding en
doorvoer van wind op zee, transport en
opslag);
• Nieuw vestigingsbeleid voor grote
energievragers (zoveel mogelijk bij
aanlandpunten van energie vanaf zee);

Wilt u iets zeggen over klimaat- en
energietransistie?
alleen relevant zolang het
ruimtegebruik op
gebiedsniveau betreft;

alleen relevant zolang het
ruimtegebruik op gebiedsniveau
betreft;
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Topic

Median

St.D.

Responses round 2

Median

St.D.

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

4;3;3;5;4;5;

4

0.7

4;3;3;5;4;5;

4

0.7

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;5;5;5;5;5;

5

0.0

5;4;2;2;4;5;
Wat wordt precies bedoeld met
leefbaar en
klimaatbestendig?;Ik twijfel of
het opheffen van het
aardgasleidingnet de juiste
oplossing is. Het net kan ook
voor andere stoffen gebruikt
worden behalve aardgas. Dit is
onderbelicht.;

4

1.1

5;4;3;2;4;4;

4

0.8

Accepted
Accepted

• Kwalitatief hoogwaardige locaties voor
verstedelijking gekoppeld aan de
woonbehoefte en afgestemd met
mobiliteit. In eerste aanleg
binnenstedelijk (inclusief transformatie)
en waar nodig ook aan de randen van
reeds bebouwd gebied;
• Klimaat adaptieve inrichting, rekening
houdend met waterveiligheid, voldoende
waterbergingsmogelijkheden en
voorkomen van hittestress;

Accepted

• Natuur inclusieve en gezondheid
beschermende en -bevorderende
planvorming (meer groen, meer
bewegen);

Accepted

• Het direct meenemen van de
verduurzaming van de gebouwde
omgeving (aardgasvrije wijken)

Wilt u iets zeggen over sterke leefbare en
klimaatbestendige steden en regios's?

Accepted
Accepted

Responses round 1

3 Sterke, leefbare en klimaatbestendige
steden en regio’s met voldoende ruimte
om te wonen, werken en bewegen.

Wat wordt precies bedoeld met
leefbaar en klimaatbestendig?;Ik
twijfel of het opheffen van het
aardgasleidingnet de juiste oplossing
is. Het net kan ook voor andere
stoffen gebruikt worden behalve
aardgas. Dit is onderbelicht.;
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Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

5;5;4;4;5;5;

5

0.4

5;5;4;4;5;5;

5

0.4

5;4;4;3;5;5;

5

0.7

5;4;4;3;5;5;

5

0.7

5;3;3;2;5;2;

3

1.1

5;1;3;2;2;2;

2

1.0

5;4;3;3;4;3;

4

0.7

5;1;4;3;1;3;

3

1.2

5;4;4;2;4;4;
een thema dat de komende
jaren veel belangrijker gaat
worden, en wordt versneld door
Corona. moeite waard om in te
verdiepen.;

4

0.6

5;4;4;2;4;4;

4

0.6

Accepted
Accepted
Accepted

4 Toekomstbestendige ontwikkeling van
het landelijk gebied. Ontwikkelingen in
de landbouw, het onder druk staan van de
kwaliteit van de leefomgeving en natuur
en de krimpproblematiek in bepaalde
regio’s vragen om een nieuwe visie en
gerichte keuzes ten aanzien van het
landelijk gebied
• Natuur-inclusieve en circulaire land- en
tuinbouw

• Het beperken van de
gezondheidseffecten van intensieve
veeteelt.
• Aandacht voor vrijkomende
landbouwgronden en agrarische
bebouwing (inclusief daaraan verbonden
leefbaarheidsproblematiek)
Accepted

• Bodemdalingsproblematiek.

Wilt u iets zeggen over ontwikkelingen
voor het landelijk gebied?

een thema dat de komende jaren veel
belangrijker gaat worden. en wordt
versneld door Corona, moeite waard
om in te verdiepen. ;

129
Integrated sustainability assessment of area development projects in The Netherlands

Topic

Responses round 1

Median

St.D.

Responses round 2

Median

St.D.

Accepted

Wilt u iets zeggen over de NOVI?

Zijn er duurzaamheidsdoelstellingen die
volgens u in een duurzaamheidslabel voor
gebiedsontwikkeling zouden moeten
zitten die nog niet zijn langsgekomen?

Lastig te beoordelen na zo'n
lange lijst te hebben
beantwoord. Er zijn wel heel
veel doelen uitgevraagd
waarbij ik niet direct de link
zie. ;Ik vind ondergrond/bodem
nog wat onderbelicht. Ook
aandacht voor duurzaamheid
tijdens realisatiefase/bouw- en
woonrijp maken. ;wat ik nog
miste in deze modellen was het
integrale karakter die juist door
'nature-based solutions', zoals
wij die uitdragen, worden
gesteund.;de financiële borging
en het beheer. Stimuleren van
het eigenaarschap;

Mooie aanvullingen vanuit de groep
;Ik vind ondergrond/bodem nog wat
onderbelicht. Ook aandacht voor
duurzaamheid tijdens
realisatiefase/bouw- en woonrijp
maken.;geluk. kapitaliseren van
groen. meerwaarde onroerend goed.
welbevinden. gezondheidszorg ;wat
ik nog miste in deze modellen was
het integrale karakter die juist door
'nature-based solutions'. zoals wij die
uitdragen, worden gesteund. ;de
financiële borging en het beheer.
Stimuleren van het eigenaarschap;

;nee;

;nee;redeneren vanuit de natuur
bruto nationaal geluk. CO2 tax. ;

Heeft u nog vragen of opmerkingen over
deze vragenlijst?
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Appendix 3: Sub-goals and linked themes
Goal
Sustainable Development Goals
Goal 2: End hunger, achieve food security and improved nutrition and
promote sustainable agriculture
2 • By 2030, ensure sustainable food production systems and implement
resilient agricultural practices that increase productivity and production,
that help maintain ecosystems, that strengthen capacity for adaptation to
climate change, extreme weather, drought, flooding and other disasters
and that progressively improve land and soil quality
Goal 3: Ensure healthy lives and promote well-being for all at all ages
3• By 2020, halve the number of global deaths and injuries from road
traffic accidents 3.7
3• By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination

Theme(s)
Soil Work and living
environment
Soil Biodiversity Employment

Work and living environment
Mobility
Air Soil Water quality

Goal 6: Ensure availability and sustainable management of water and
Water quality Water quantity
sanitation for all
6• By 2030, achieve universal and equitable access to safe and affordable Water quality Water quantity
drinking water for all
6• By 2030, improve water quality by reducing pollution, eliminating
Water quality Water quantity
dumping and minimizing release of hazardous chemicals and materials,
halving the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally
6• By 2030, substantially increase water-use efficiency across all sectors
Water quantity
and ensure sustainable withdrawals and supply of freshwater to address
water scarcity and substantially reduce the number of people suffering
from water scarcity
6• By 2030, implement integrated water resources management at all
Water quality Water quantity
levels, including through transboundary cooperation as appropriate
Assurance of quality
6• Support and strengthen the participation of local communities in
Water quantity
improving water and sanitation management
Goal 7: Ensure access to affordable, reliable, sustainable and modern
Energy
energy for all
7• By 2030, increase substantially the share of renewable energy in the
Energy
global energy mix
7• By 2030, double the global rate of improvement in energy efficiency
8• Improve progressively, through 2030, global resource efficiency in
consumption and production and endeavour to decouple economic
growth from environmental degradation, in accordance with the 10-year
framework of programmes on sustainable consumption and production,
with developed countries taking the lead
8• Protect labour rights and promote safe and secure working
environments for all workers, including migrant workers, in particular
women migrants, and those in precarious employment
Goal 9: Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation

Energy
Water quantity Products
Mobility Energy

Work and living environment
Realization
Employment Mobility
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9• Develop quality, reliable, sustainable and resilient infrastructure,
including regional and transborder infrastructure, to support economic
development and human well-being, with a focus on affordable and
equitable access for all

Employment Mobility Work
and living environment

GOAL 11: Sustainable Cities and Communities
11• By 2030, ensure access for all to adequate, safe and affordable
housing and basic services and upgrade slums

Work and living environment
Inclusion Work and living
environment
Mobility

11• By 2030, provide access to safe, affordable, accessible and sustainable
transport systems for all, improving road safety, notably by expanding
public transport, with special attention to the needs of those in vulnerable
situations, women, children, persons with disabilities and older persons
11• By 2030, enhance inclusive and sustainable urbanization and capacity
for participatory, integrated and sustainable human settlement planning
and management in all countries
11• Strengthen efforts to protect and safeguard the world’s cultural and
natural heritage
11• By 2030, significantly reduce the number of deaths and the number of
people affected and substantially decrease the direct economic losses
relative to global gross domestic product caused by disasters, including
water-related disasters, with a focus on protecting the poor and people in
vulnerable situations
11• By 2030, reduce the adverse per capita environmental impact of

Inclusion Assurance of quality
Design Realization

cities, including by paying special attention to air quality and municipal and
other waste management
11• By 2030, provide universal access to safe, inclusive and accessible,
green and public spaces, in particular for women and children, older
persons and persons with disabilities
11• Support positive economic, social and environmental links between
urban, peri-urban and rural areas by strengthening national and regional
development planning
11• By 2020, substantially increase the number of cities and human
settlements adopting and implementing integrated policies and plans
towards inclusion, resource efficiency, mitigation and adaptation to
climate change, resilience to disasters, and develop and implement, in line
with the Sendai Framework for Disaster Risk Reduction 2015-2030, holistic
disaster risk management at all levels

quality Products Mobility
Energy
Participation Inclusion Work
and living environment

Heritage
Participation Inclusion Heat
Water quantity Employment

Heat Air Nuisance Soil Water

Employment Mobility Design

Participation Inclusion Heat
Water quantity Energy
Assurance of quality

Goal 12: Ensure sustainable consumption and production patterns
Products Energy
12• By 2030, achieve the sustainable management and efficient use of
Soil Water quantity Products
natural resources
Energy
12• By 2020, achieve the environmentally sound management of
Heat Air Soil Water quality
chemicals and all wastes throughout their life cycle, in accordance with
Realization
agreed international frameworks, and significantly reduce their release to
air, water and soil in order to minimize their adverse impacts on human
health and the environment
12• By 2030, substantially reduce waste generation through prevention,
Mobility Energy Realization
reduction, recycling and reuse
12• Encourage companies, especially large and transnational companies, Assurance of quality
to adopt sustainable practices and to integrate sustainability information
into their reporting cycle
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12• Promote public procurement practices that are sustainable, in
accordance with national policies and priorities
12• By 2030, ensure that people everywhere have the relevant
information and awareness for sustainable development and lifestyles in
harmony with nature
Goal 13: Take urgent action to combat climate change and its impacts

Products Energy
Participation Inclusion
Assurance of quality

Heat Water quantity Mobility

Energy Design Realization
13• Strengthen resilience and adaptive capacity to climate-related hazards Heat Water quantity
and natural disasters in all countries
13• Integrate climate change measures into national policies, strategies
Assurance of quality Design
and planning
Realization
13• Improve education, awareness-raising and human and institutional
Participation Assurance of
capacity on climate change mitigation, adaptation, impact reduction and quality Design Realization
early warning
Goal 14: Conserve and sustainably use the oceans, seas and marine
Water quality
resources for sustainable development
Goal 15: Protect, restore and promote sustainable use of terrestrial
Nuisance Soil Biodiversity
ecosystems, sustainably manage forests, combat desertification, and halt Assurance of quality Design
and reverse land degradation and halt biodiversity loss
Realization
15• By 2020, ensure the conservation, restoration and sustainable use of Heritage Soil Water quality
terrestrial and inland freshwater ecosystems and their services, in
Biodiversity Water quantity
particular forests, wetlands, mountains and drylands, in line with
Assurance of quality Realization
obligations under international agreements
15• By 2020, promote the implementation of sustainable management of Heritage Biodiversity Design
all types of forests, halt deforestation, restore degraded forests and
Realization
substantially increase afforestation and reforestation globally
15• By 2030, combat desertification, restore degraded land and soil,
Soil Water quality Design
including land affected by desertification, drought and floods, and strive to
achieve a land degradation-neutral world
15• Take urgent and significant action to reduce the degradation of
Heritage Biodiversity
natural habitats, halt the loss of biodiversity and, by 2020, protect and
prevent the extinction of threatened species
15• By 2020, introduce measures to prevent the introduction and
Biodiversity Assurance of
significantly reduce the impact of invasive alien species on land and water quality Realization
ecosystems and control or eradicate the priority species
15• By 2020, integrate ecosystem and biodiversity values into national and Biodiversity Assurance of
local planning, development processes, poverty reduction strategies and quality Design
accounts
15• Mobilize and significantly increase financial resources from all sources Biodiversity Assurance of
to conserve and sustainably use biodiversity and ecosystems
quality
Goal 16: Promote peaceful and inclusive societies for sustainable
Participation Inclusion
development, provide access to justice for all and build effective,
Assurance of quality
accountable and inclusive institutions at all levels
16• Ensure responsive, inclusive, participatory and representative decision- Participation Inclusion
making at all levels.
Participation Assurance of
GOAL 17: Partnerships to achieve the Goal
quality Design Realization
Commissioning
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17• Encourage and promote effective public, public-private and civil
society partnerships, building on the experience and resourcing strategies
of partnerships
NOVI
Prioriteit 1: Duurzaam economisch groeipotentieel voor Nederland. Vanuit
de sterke internationale positie van Nederland moet werk worden
gemaakt van een nieuw duurzaam economisch verdienmodel
I• Transformatie van productieprocessen: circulaire economie
I• Sterke, leefbare en aantrekkelijke steden
I• Transformatie van industriegebieden
2 Ruimte voor de klimaat- en energietransitie. Aanpassingen aan
klimaatverandering en de energietransitie zijn de grote transities van deze
tijd. Ze vergen verregaande keuzes en zullen de komende decennia
bepalend zijn voor de inrichting van de fysieke leefomgeving.
II• Verduurzaming bestaande gebouwde omgeving
II• Duurzame warmteopties en bijbehorende infrastructuur (geothermie,
warmtepompen, ruimte voor warmtenetten in stedelijke regio’s)
II• Duurzame elektriciteit (ruimte voor zowel kavels voor windenergie op
zee, zonnedaken en –weides alsook wind op land);
3 Sterke, leefbare en klimaatbestendige steden en regio’s met voldoende
ruimte om te wonen, werken en bewegen.
III• Kwalitatief hoogwaardige locaties voor verstedelijking gekoppeld aan
de woonbehoefte en afgestemd met mobiliteit. In eerste aanleg
binnenstedelijk (inclusief transformatie) en waar nodig ook aan de randen
van reeds bebouwd gebied;
III• Klimaat adaptieve inrichting, rekening houdend met waterveiligheid,
voldoende waterbergingsmogelijkheden en voorkomen van hittestress;
III• Natuur inclusieve en gezondheid beschermende en -bevorderende
planvorming (meer groen, meer bewegen);
III• Het direct meenemen van de verduurzaming van de gebouwde
omgeving (aardgasvrije wijken)
4 Toekomstbestendige ontwikkeling van het landelijk gebied.
Ontwikkelingen in de landbouw, het onder druk staan van de kwaliteit van
de leefomgeving en natuur en de krimpproblematiek in bepaalde regio’s
vragen om een nieuwe visie en gerichte keuzes ten aanzien van het
landelijk gebied

Participation Assurance of
quality Design Realization
Commissioning
Employment

Water quantity Products
Energy
Nuisance Work and living
environment
Employment Work and living
environment
Energy

Products Energy
Energy

Energy
Heat Water quantity
Employment Work and living
environment
Mobility Work and living
environment

Heat Water quantity

Biodiversity Work and living
environment Design
Energy
Soil Water quality Water
quantity

IV• Natuur-inclusieve en circulaire land- en tuinbouw
Biodiversity Products
IV• Bodemdalingsproblematiek.
Soil Water quantity
Extra goals from experts
A Een duurzaam bouwproces waarbij er overlast van geluid, verkeer en stof
wordt beperkt en goed contact met de omgeving is zoals bij Bewuste
bouwers
B Een gezonde bodem met divers bodemleven waarmee het de basis vormt Soil Water quality Biodiversity
voor blijvende ontwikkeling van ecosysteem diensten
Water quantity
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C Borging van ambitie van het gebied door het beheer voor 5 jaar door de
ontwikkelaar neer te leggen
D Het beheer op een duurzame manier doen en daarbij
biodiversteitsversterkende maatregelen nemen.

E Het stimuleren van eigenaarschap door gebiedsgebruikers actief te
betrekken in het ontwerp en beheer van de buitenruimte

Assurance of quality
Biodiversity Assurance of
quality
Assurance of quality Design
Realization
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Appendix 4: Framework
Theme

Indicator

Baseline

Design

Sustainability assignment

There is
attention for
people, planet
or profit
20%

Multifunctional use of space
(% of area has more than two
function: nature, recreation,
parking, energy generation,
water storage,
living/working/commercial/pr
oduction)
Commissioni
ng

CO2 performance ladder

3

Corporate social
responsibility

Attention for
People Planet
Profit in
tender

Ratio produced CO2 during
realisation and maintenance /
CO2 prevention and storage

There is no
attention for
CO2
prevention
and storage

Target
2P's

3P's

The SDGs are included at the project goals

The SDGs are the core
of the project

40%

60%

80%

100%

4
A score of
50% in the
MVO Scan
(Social
Corporate
Responsibil
ity scan)
There is
attention
for
prevention
of CO2
emission

A score of
60% in the
MVO Scan
(Social
Corporate
Responsibili
ty scan)
There is
attention for
prevention
and storage
of CO2
during the
realiasation
or
maintenance

5
A score of 70% in the MVO Scan (Social
Corporate Responsibility scan)

A score of 80% in the
MVO Scan (Social
Corporate
Responsibility scan)

There is attention for prevention and storage of
CO2 during the realisation and maintenance

CO2 neutral

Stimulate innovation as
launching customer [bonus
point]
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Theme

Realisation

Indicator

Baseline

Local parties

10% of the
(sub)
contractors is
local (<25km)
There is a
waste
management
plan and there
is some waste
separation
(norm
Bewuste
Bouwers)

Waste separation

Bewuste Bouwers

6

Products &
plants

Share of products with a low
impact (LCA)

Heat

Type of sealing

25% of the
products &
plants have a
low
impact(can be
indicated with
NL
productlabel,
ecoinventdatabas
e, circularity,
FSC, LCA
etc.)
20% of the
sealing has a
green or light
colour

Target
25%

40%

55%

70% of (sub)
contractors is local
(<25km)

There is a
waste
manageme
nt plan,
there is
attention
for waste
prevention
and there is
some waste
separation
7

There is
attention for
waste
prevention
and
most(>50%)
waste is
separated

There is attention for waste prevention,
suppliers are asked to take packing materials
with them and most waste is separated
separated

There is attention for
waste prevention,
suppliers are asked to
take packing materials
with them and the
waste that is created is
separated

8

9

10

45%

60%

75%

95% of the products
% plants have a low
impact(can be
indicated with NL
productlabel, ecoinventdatabase,
circularity, FSC, LCA
etc.)

35% of the
sealing
sealing has
a green or
light colour

50% of the
sealing has
a green or
light colour

At least 65% of the sealing is green and the rest
has a light colour

At least 80% of the
sealing is green (PV
panels count as green
roof)
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Theme

Indicator

Baseline

Shading

25% of
pedestrian
roads have
shade
20% of green
or blue area

27%

30%

35%

40% of pedestrian
roads have shade

30%

40%

50%

60% of green or blue
area

Windchill

The dominant
wind direction
has been
taken into
account while
positioning
the buildings

Based on
research the
wind effects
around
buildings
have been
taken into
account

Based on research the wind effects around
buildings and trees have been taken into
account

Based on research
windchill is created
without causing wind
nuisance

Rainwater harvesting and
infiltration

50% of
rainwater on
sealed
surfaces is
harvested or
infiltrated
No nuisance
with a
rainstorm that
occurs every 5
years and only
nuisance
outdoors with
a rainstorm
that occurs
every 10 years

The
dominant
wind
direction
has been
taken into
account
while
positioning
the
buildings
and trees
60

75

90

100% of rainwater on
sealed surfaces is
harvested or infiltrated

No
nuisance
with a
rainstorm
that occurs
every 10
years and
only
nuisance
outdoors
with a
rainstorm
that occurs

No nuisance
with a
rainstorm
that occurs
every 50
years and
only
nuisance
outdoors
with a
rainstorm
that occurs

No nuisance with a rainstorm that occurs every
75 years and only nuisance outdoors with a
rainstorm that occurs every 100 years

No water nuisance
with a rainstorm that
occurs every 100 years

Share of green and blue area

Water
quantity

Chance of pluvial flooding

Target

138
Maarten Alberse, 2021

Theme

Indicator

Water quality

Measures being taken

Biodiversity

Type of connection with
ecological structure
Diversity in species

Vertical vegetation structure

Soil

Soil biodiversity

Baseline

Target
every 50
years

every 75
years

3 measures
for water or
ecology
1

4 measures
for water or
ecology

4 measures
for water
and ecology
2

6 measures for water and ecology

Attention to 3
key species
for 2
categories(pla
nts, mammals,
birds/bats,
reptiles,
amphibians,
fish and
insects)
3 layers

Attention
to 3 key
species for
3
categories

Attention to
4 key
species for 3
categories

Attention to 5 key species for 4 categories

Attention to 6 key
species for 4
categories(plants,
mammals, birds/bats,
reptiles, amphibians,
fish and insects)

There is a
moss-,
grass-,
herb- and
shrub- or
tree layer

There are four, well connected, layers that
include a tree layer

There is a moss-,
grass-, herb-, shruband tree layer and they
are well connected

No mineral or
chemical
input

Organic
matter is
added or
proof that
organic

There is a
moss-,
grass-, herband shrubor tree layer
and they are
well
connected
Organic
matter is left
in the area

Add fungi or proof that fungi diversity and
number are good

Soil inoculation or
proof that bacteria
diversity and quantity
are good

6 for water and water
ecology
3
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Theme

Indicator

Baseline

Target
matter
levels are
good

Only local use of soil

No water drainage to reduce
soil subsidence and
salinisation
Nuisance

Energy

Only soil is
brought in/out
in a range of
50 km from
the project
area and of
the same soil
type
Drainage
under gravity
to stream

25

10

2

All soil is used local

Only natural
drainage
through
streams
Technical
measures
are being
taken for the
source and
the receiver

Only natural drainage (no tubes) through
ditches

No drainage

Technical measures are being taken for the
source, the receiver and the space in between

60nT

40nT

Measures are being
taken that reduce the
perception of noise
nuisance on the source,
receiver and in
between. When
selecting the measures,
attention must be paid
to the period in which
the noise predominates
20nT

Noise nuisance: measures on
source, in between, receiver

Technical
measures are
being taken
for the source
or the receiver
or the space in
between

Minimal distance between
high voltage cable and
activity spaces

Of 100nT

Drainage
under
gravity to
local buffer
Technical
measures
are being
taken for
the source
or the
receiver
and the
space in
between
80nT

There are measures to reduce
causing light pollution

2 measures

3

4

5

6 measures

Electric devices are efficient

50% of the
electric
devices has an

60

75

90

100% of the electric
devices has an energy
label A

140
Maarten Alberse, 2021

Theme

Indicator

Baseline

Target

energy label
A

Inclusion

Local energy supply (within 1
kilometre)

100% of the
energy
demand
comes from
green sources

Include resting areas with
seating at various heights,
including seating with back
rests and without arm rests.
Distance from activity spaces:

Every 375
meter

Provide accessible routes that
are 43 inches (1.1 meters) in
width, at minimum

There are
roads or paths
of at least 1.2
meter in width
that can be
used by
pedestrians
with a
maximum
slope of 10%
for maximum
10m and
detectable
warnings

100% of
the energy
demand
comes from
green
sources and
25% of the
used
energy is
generated
within 1
km from
the project
area
300

100% of the
energy
demand
comes from
green
sources and
50% of the
used energy
is generated
within 1 km
from the
project area

100% of the energy demand comes from green
sources and 75% of the used energy is
generated within 1 km from the project area

100% of the energy
demand is generated in
a sustainable way
within 1 km from the
project area

230

180

Every 100 meter

There are
roads or
paths of at
least 1.5
meter in
width that
can be used
by
pedestrians
with a
maximum
slope of
7.5%

There are
roads or
paths of at
least 1.8
meter in
width that
can be used
by
pedestrians
with a
maximum
slope of 7%
for

There are roads or paths of at least 2.1 meter in
width that can be used by pedestrians with a
maximum slope of 5% for maximum 10m

There are roads or
paths of at least 2.5
meter in width that can
be used by pedestrians
with slopes of
maximum 5% for
maximum 10m
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Theme

Indicator

Baseline

Target

conform
manual
"Openbare
ruimte"

Work &
living
environment

maximum
10m

Visible green from buildings,
green along roads

50%

60

75

90

100%

Percentage of people living or
working within 300m of green
space that allows interaction

50%

60

75

90

100%

Heritage

The geo-morphology, natural,
archaeological, landscape and
cultural values are protected,
preserved or the damage is
limited

Limit damage

Preserve & educate

Participation ladder (Arnstein,
1969)

Informing

The damage
is limited
for all
aspects and
3 aspects
are
preserved
Placation

The damage is limited for all aspects and 4
aspects are preserved

Participation

The
damage is
limited for
all aspects
and 2
aspects are
preserved
Consultatio
n

Partnership

Co-decision making

Mobility

Diversity of transport mode
facilities

1 sustainable
transportation
mode

2
sustainable
transportati
on modes

3
sustainable
transportatio
n modes

4 sustainable transportation modes

Maximum diversity
(walking, cycling,
public transport,
electric transport,
shared transportation)
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Theme

Assurance of
quality

Indicator

Baseline

Target

Are the area lay-out and
facilities inviting to use
sustainable transportation?

Focus on
electrification
of motorised
transportation

There is
space for
pedestrians

Long-term management

There is a
management
plan for 3
years

There is a
manageme
nt plan for
4 years

Assured maintenance budget
for x years

2 years

There is an
assured
budget for
2 years and
a plan
forwards

There is
space for
pedestrians
and cyclists
and decent
bike storage
facilities
(without
stairs)
There is a
managemen
t plan for 3
years with
evaluation
and room
for
adjustment

There is space for pedestrians and cyclists and
decent bike storage facilities (without stairs)
and priority on traffic lights

Stimulate healthy
mobility with
pedestrian and cyclist
paths and usage of ebikes (charging points)

There is a management plan for 4 years with
evaluation and room for adjustment

There is an
assured
budget for 3
years and a
plan
forwards

There is an assured budget for 4 years and a
plan forwards

There is a management
plan for 5 years with
evaluation and room
for adjustment. There
are goals for climate
adaptation,
biodiversity,
circularity, CO2
emission/uptake and
user
participation/involvem
ent
There is an assured
budget for 5 years
include a plan for
afterwards
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