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Abstract:

Urban greening has been a major strategy in the Netherlands to deal with climate change
issues. Local Dutch authorities arecdiging th@ planning on greenig strateges to

improve the green infrastructure. Despite these efforts, urban greening still encounters
environmental justice issues detected from different perspectives. This paper aims to
understand to what level the greefrastructure contributes to the environmental justice

in Arnhem city. This research used environmental justice theory to understand the justice
issues in urban greening in Arnhem city based on five different concepts: distributional,
procedural, recogndn, rights, and responsibilities. The analysis of these concepts was
conducted based on the interviews, maps assessment, and the analysis of the documents.
This methodological aspect enabled us to understand the disparities in the distribution of
the gree infrastructure and its procedures and decisiaking processes in both study
cases. The outcomes of the previously mentioned concepts and the socioeconomic analysis
contributed to revealing the recognition issues in each neighbourhood. Moreover, urban
greening was distinguished as a duty matter rather than a legal issue for rights and
responsibilities concepts. The conclusions of the five concepts showed that urban greening
in Arnhem city encounters justice issues. Finally, understanding these justies 18as

helpful to formulate some recommendations to reduce the disparities in urban greening
across Arnhem city mainly. In general, it can be used for future research to understand the
justice issues that might exist in other cases.

Keywords:
Urban Greening, Environmental Justice,Distributional Justice, Procedural Justice,
Recognition Justice Arnhem City, Heat stress
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1. Introductio n

1.1. Climate Gange Urban Geeningand Equity Issues

Extensive research in Europe about the climate field has shown an alarming change in the climate
worldwide. These changes can be explained by the increasing warmth weather conditions and
decreasing cold ones (Barring et al., 2007). &g pf Europe and concerned about environmental
issues over the last decades, the Netherlands has raised climate change dilemmas at governmental
and municipal levels. One of the main concerns in the Netherlands is the rising temperature that is
causing heavaves. According to Ams Institute (2020), "A regional heatwave occurs when it
reaches 25 degrees or warmer in a specific area for at least five days in a row, with the temperature
even rising to a minimum of 30 degrees on three days. To be able to §pa@ktional heatwave,

this must be the case specifically in De Bilt." (Homan, 2020). This issue requires urgent actions to
deal with both the short and long term. Sustainable actions that are highly raised and being
implemented are Urban Greening stradsgthat researchers, urban planners and policymakers
consider a proper sustainable approach that can be helpful to deal with urban heat waves.

This brief description of the case brings us to the main concept of Urban Greening as a
recommended strategyrfolimate change adaptation and mitigation. Urban areas are known for
their higher temperature than rural areas due to the built infrastructure, diverse materials and less
greenery. Strategically adding greenery to urban areas would help to improve aodhiagity

and decrease the impact of heat stress. This strategy is a sustainable and natural way-to climate
proof the city instead of being highly enerdgpendent (Bowler et al., 2010). A study in Munich
showed outstanding results when Urban Greenfiogiprint increased. The study indicated that

with the current situation of less urban green infrastructure (UGI), the levels of heat stress are still
high. However, by using Envnet, a microclimate simulation ffavare, it is possible to analy

differert scenarios of UGI to show how the heat stress level differs by using the greenery as a
variable element. The results showed that the trees and green facades indicate a high potential in
reducing the heat stress level, in which increasing the footprintes alone can reduce the heat

level by 13% (Z6lch et al., 2016). Such research indicates that Urban greening, with its diverse
applications, is an effective strategy for dealing with climate change and mainly the heat stress
caused by these changes.

In the Netherlands, Urban greening has gained a signifioans over many dedes The Dutch
Government and many municipalities have initiated environmental policies that include urban
greening as a main part of the planning strategies (Syahid 208r). Many little details are also

taken into account by some Dutch municipalities that can play very important roles from a
collective perspective. For example, lately in Rotterdam, many buildings have turned their tiled
front spaces into green frontagegreasing the city's green footprint. According to the city council,

this was one of the strategies for dealing with climate change issues and emission reduction (Baazil,
2021). Also, in Amsterdam, attention was raised towards urban greening. Finaticgabbydgets
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increased for greening strategies, and the ZIBD Green Vision was published. This vision sets
some main goals, mainly preserving the existing greenery and planning for improving it (Gemeente
Amsterdam, 2021).

Despite all the mentioned atttion to greenery and its merits, many issues have emerged mainly
related to justice and equity. These issues vary and can be perceived from different perspectives,
such as socioeconomic, cultural, advantaged and disadvantaged groups' perspective& (Cooke
King, 2018). A research was conducted in the Netherlands that relaa@sgueening levels to the
analysed socioeconomic status of different neighbourhoods. The results showed that in most cases,
there are differences: areas with a high socioeconomét leve significantly higher greenery
levels, and the opposite applies as well (de Vries et al., 2020). In another study conducted in an
Australian city to discuss the thermal discomfort caused by climate change, one of the outcomes
was that the neighbouoods with poor green infrastructure suffered more from heat stress issues
(Byrne et al., 2016). This outcome shows how the disparities in urban greening can lead to thermal
inequality issues; in other words, the risks and disadvantages caused by poorggaee not
distributed equally among the studied neighbourhoods, thus producing disadvantaged, vulnerable
groups. In his research about greening cities to be socially inclusive, Haase et al. (2017) have
focused on a significant justice issue that emefgmed urban greening called eco gentrification.

This phenomenon occurs when residential areas get greener, the housing value gets more
expensive, and the middle and kaweome groups cannot afford to stay in these places. So these
groups, in most cases, Jeato move to another area with affordable prices while the rich take over
(Haase. D et al.,2017). Consequently, Urban greening in such cases is a curse instead of a blessing
to the vulnerable groups and submits another form of inequity.

1.2 Research prdbm statement

Like many other Dutch cities, Arnhem city is making efforts to deal with climate and heat stress
issues through urban greening. For example, the city is working on reducing the use of asphalt
and increasing the green landscape areas (B&@2Q). In addition, greenery through trees is
effective for both outdoor spaces andibes at the same time in Arnhéstause most of the
neighbourhoods in Arnhem are a maximum of tHteer height which trees can shade. Another
study by Wagningen university explained that green roofs and facades could be a potential urban
greening strategy in Arnhem if the areas suitable for trees are limited (Wageningen University,
n.d.).

In 2013, the future cities network report included Arnhem as otfeeofstudy case cities (Future
Cities, 2013). The study showed that Arnhem has plenty ohgspaces that are not equally
distributed because of the different ranges of indicated heat stress levels. They concluded that
urgent actions are needed to resider the urban greening strategies and improve their
implementations (Future Cities, 2013). In this document, the analysis of heat impact showed huge
disparities among the different neighbourhoods in Arnhem city. By relating heat analysis to
greenery levis analysis, it showed that some areas with poor green infrastructure have high heat
impact, and the case is opposite inrdggons with high greenery levels. So the distribution of risks

due to greening disparities is also problematic in Arnhem. FurthermAonhem city has chosen
specific neighbourhoods to implement cool green routs, such as Spijkerkwartier (Arnhem

9
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Gemeente, 2020), which already has nine gardens and high trees (Webteam Spijkerkwartier, n.d.).
However, in other neighbourhoods, such as Ma@én, voices were raised in 2019 due to high heat
stress and lack of greenery (M, 2021). This brings us to the core problem discussed in this paper
justice and equity issues in urban greening. Urban greening is one of the sustainabitgyhatge

this relation is still lacking because greenery alone cannot represent sustainability, and the term
extends further to social sustainability. In other words, to achieve social sustainability, equity in
urban geening should be achievethis biings us to question whioenefis from urban greening

and how the risks of greening are distributed (Gilbert, 2014).

So the problem statement in this research focuses on the city of Arnhem in the Netherlands to
discuss the equity and justice issueshia urban greening fields in the city. And as mentioned
previously, there are many hints in th@cument Future Cities emphgisg urban greeningigtice
issuesm Arnhem City Hence, the research takes this as the main problem to be discussed.

1.3 Researc Aim and Research Question

1.3.1. Research Aim

As discussed in the first part of the introduction, urban greening is an important strategy that the
Arnhem city council has already listed on the agenda. This attention can be seen in the latest project
they are working on, the green urban cool routes. However, urban greening bdsatsbress

levels and quantitative analysis related to temperature cannot stand alone to approach sustainable
planning; It is also a social issue that should be relatedvicoemental justice as a social issue
(Gilbert, 2014). Based on this ideology, the main purpose of this research is to better understand
the justice issues in Arnhem city regarding urbanmgjregthrough different aspeciBhis research

will approach justie by assessing the extent of equal distribution of greening in Arnhem city, its
procedures, and emphasising the responsibilities and rights towards urban greening and the
recognition matter. By understanding the justice issues related to urban greekinigam city, |

will be able to formulate a set of recomandations for the city coundiegarding their urban
greening strategies and their implementation that have the potential to impact heat stress levels. So
they will be able to address environmentasdtice issues and work aeducingthese issues
contributing to approaching social sustainability. For that purpose, | chose two nefgbts in

Arnhem city: Malburgen area and Spijkerkwartier area.

10
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Figure 1 Chosen neighhohoods in Arnhem CityAtlasnatuurlijkkapitaal)

1.32. Research Question

To put the stated problem and research aim in a defined scope, the research will be centred around
the following main research question regarding urban greening and environmenta jasti
Arnhem city, followed by three suipuestions that will clarify different points related to the main
research question.

A Main research question:
Do the green infrastructure and urban greening strategies in Arnhem contribute to environmental
justice?

A Secondary questions:
1. How does the distribution of greenery in Arnhem city vary?
2. Upon which strategies and procedures is the greenery designed and distributed (self)@r public
3. How are the current responsibilities and rights regarding urban gregisiriguted among the
people and the city council for implementing greening processes? And to what level this
distribution reflectstie environmental justice notion?
4. Are all groupsand spacerecognged equally in terms of greening? And whatdas would
impact this recognition?

11
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1.4. Research relevance

1.4.1. Societal Relevance

As explained in the introduction, heat stress is an increasing phenomenon in the Netherlands due
to climate change, which was extremely evident during the lastybaes. However, the disparities
appear in society because not all people are equally benefiting from the implemented and planned
greening strategies. So presenting the inequality issues in this paper, especially by showing the
disparities of urban greemjrbenefits for citizens, is necessary for reconsidering the distribution of
urban greening and the related decision making processes. Also, distinguishing the recognition
issues is a societal matter needed to formulate an understandirg vulnerablegroups in the

society concerning urban greening (Angelo, 2019). In addition, Arjen Buijs (2017) discussed that
urban inequalities within the environmental field are increasing, such as the unequal distribution of
greenery across cities, the eco gentrif@acaused by urban greening, the unequal distribution of
green spaces across cities, and the limited chances of some social groups to benefit from urban
greening. So, understanding the justice issues in urban greening is relevant to the increasing intere
in improving urban greening in the Netherlands. These examples support the relevance of the
environmental justice topic concerning urban greening. Furthermore, the recommendations
formulated based on the results will contribute to reconsidering andingdinequalities in the

urban green field.

1.4.2. Scientific Relevance

A wide range of literature is available on urban greening and the importance of greening. However,
if we relate it to environmental justice, there is a scarcity of research thattsrgsgening from

the justice perspective and specifically the recognition aspect (Bulkeley et al., 2014). In his book
6Defining Environment al Justice Theori es, Mo v e me
that most literature discusses environmkejuistice issues based on the distributional conception.
This approach is suitable to a certain extent but still limited, in which more justated concepts

should be included and discussed to reach a thorough understanding of the environmental justice
issues (Schlosberg, 2007). Both Rawls (1999) and Schlosberg (2007) also highlighted the conflict
of interrelating different justice concepts to understand environmental justice thoroughly. For
instance, theorists who rely only on distributive justice weo¢ familiar with integrating
recognition as part of their studies, making these existing kinds of literature lack a comprehensive
approach to the justice theory (Rawls, 1999, & Schlosberg, 2007).

This paper would contribute to the scarcity of literatvegated to the multi conception of
environmental justice in urban greening through the case of Arnhem. Moreover, it will explain the
distribution concept of justice and other concepts, namely procedural justice, recognition concept,
rights and responsibiiles as justice matters regarding urban greening. Combining these concepts
will contribute to a comprehensive understanding of justice issues.

12
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1.5. Reading Guide

This thesis consists of six chapters. The first chapter is the introduction that inclbde$ a
introduction to the topic, problem statement, the aim of the research, main research question with
a set of sulguestions, and research relevance. The second chapter starts with a more focused
literature review, and then the environmental justiceoth will be explained as being the
theoretical framework for this paper. Chapter #is research methodolagy the beginning, |

will explain the research philosophy and strategy, give a detailed explanation of the data collection
methods and datasad, and discuss the validity and reliability of this research. In chapters 4 and 5,
the cases of Malburgen @duSpijkerkwartier will be anabed, respectively. Chapter 6 will present

the main conclusions of the research and engage in a discussion osuttseard limitations of

the research. The thesis concludes with a set of recommendations to those involved in planning
urban greenery.

13
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2. Theoretical framework

This chapter will start with a literature review about urban greesima some related justice issues

to better understand the topic of this research. The literature review is divided into two parts, one
about urban greening as a climate adaptation approach and the second explaininglatgtite
issues within the urbagreening field. Then the theory will be explained based on five related
concepts that will also be discussed in detail to form the main structure of this research. The last
part of this chapter will present the conceptual model and the operationalifatierused theory

and concepts.

2.1. Literaturaeview

For this paper, it is necessary to understand the concept of urban greening, its benefits and
implications that show why it is necessary to earn more focus. Therefore, | will present literature
focusirg on urban greening definitions and other literature that explain how this concept is
perceived in different cities. Lastly, | will present some literature that explains urban greening as a
matter of justice, even though this topic is still not widely @né$n the academic literature.

Urban greenery as a climate change adaptation approach

A wide range of studies indicated the potential of greenery, especially urban trees and green
facades, in reducing heat stress outdoors and in the indoor place heheeets and green facades
perform proper shading (Lee & Mayer, 2018). A study was done on two neighbourhoods to show
the impact of greening on the temperature levels. In this study, the green scenario dominated by
trees showed efficient results in redugthe impact of high temperatures due to the shading effect
from the trees. However, the other scenario was also green, but the grass was the dominant green
element; it showed less impact on the temperatures than in the first scenario (Bowler et al., 2010)
So urban greening is a wider field than only having greenery; it also relates to typologies of
greenery and its dimensions. Another case study was conducted in China to assess the effect of
decreased urban greening on the ecological system due to dnmesprawl. One of the conclusions

of this case study was that more green corridors should be integrated into the city plan to retain the
balance in the ecosystem and decrease the heat island effect (Li et al., 2005).

Urban greening and justice issues

Justce is a very wide notion, and it appears as a controversial matter in different fields that already
occupy a significant part of existing literature. However, concerning the urban greening field, the
justice matter still needs more attention to realise @mdkerstand the existing issues in urban
greening (Rutt & Gulsrud, 2016). An article published by the Nature of Cities has explained the
existence of injustice in urban greening by explaining the notion of -ecoilogical conflicts
(Kemer, 2020). This cdlict relates the uneven urban greening distribution to the gaps in social
levels that exist in every society, for example, low income andihigime people, race, ethnicity

etc. (Kemer, 2020). In his article "Climate Justice and the Right to the CipherC(2018)
highlighted a significant aspect of some urban greening strategies that cause the increase in real
estate values leading to gentrification. This brings us again to another justice issue derived from

14
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urban greening. In other words, it can bdethfjreen gentrification (Cohen, 2018). Other literature

has explained the justice issues related to urban greening in the United States are related to forms
of ethnic and racial oppression (Wolch, Byrne & Newell, 2014). In addition, policymakers, in most
cases, avoid the justice issues when dealing with urban greening strategies (Haase et al., 2017).
This fact necessitates a better understanding of the relation between urban greening and the derived
social impacts. These social impacts in some studiesrejgresented by the disparities of benefits
experienced by the society from the urban green strategies (Haase et al., 2017).

In some cases, greening strategies are planned according teopesfied urban projects, which
indirectly relate to society's g¢ifirincome groups, presenting another issue of justice in urban
greening (Byrne 2017). A study in Australia showed that the vulnerable groups in the society are
becoming less caring about climate change because they are being marginalised, thus performing
fewer efforts to be involved in greening strategies (Ambrey et al., 2017). Rubin (2011) argued that
many urban greening movements are working on spreading knowledge about the importance of
greening and, most importantly, shed light on the inequalitieanugreening by working on the
existing justice issue and promotinggeeening communities and cities justly and equally. Many
environmental movements also supported these movements due to the shared issues related to
greening justice (Rubin, 2011).

Some recent literature has related the issue of urban greening in the Netherlands to the
environmental justice issue. In the literature entitled "Environmental Justice in The Netherlands:
Presence and Quality of Greenspace Differ by Socioeconomic Status dibdleigpods”, de

Vries, Buijs & Snep (2020) have mentioned a significant ideology in planning for the transition
toward sustainability. In order to achieve sustainability, the transition should be just in terms of
responsibilities and benefits. In this laéure, urban greening was assessed with the three
socioeconomic layers of neighbourhoods in the Netherlands, and the main indicator is income. The
result was that neighbourhoods with lower status also have less greenery and the opposite for higher
status eighbourhoods. However, there are some real limitations to measuring greeneries and the
indicator for the socioeconomic measure, so this requires further studies and research (de Vries,
Buijs & Snep 2020). Moreover, the report done by Future Cities aheutlimate in Arnhem
correlated the existence of heat islands in Arnhem, causing heat stress mainly in areas that lack
greenery. On the other hand, areas with more availability of greenery showed less impact of heat
stress on residents (Burghard et al1®0

2.2. Environmentalustice Theory

Over many decades, justice has gained much attention in the theoretical field that is considered a
broad term in theory and can be discussed from many social, political, cultural and other
perspectives. John Rawls) American philosopher in politics and ethics, attempted to build the
justice theory to shed light on inequalities and injustice in different fields and to draw out an
approach to a just society (Davies, 2018). In his book 'A Theory of Justice', Ravwd} $1@%ed

by describing "Justice as fairness" it is taken as a concept that can be applied to a variety of
scenarios and domains. The justice theory by Rawls aimed to approach a substitution for the
utilitarian ideology because he believes that utilitigan cannot offer a valid and just account of
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basic rights for the citizens to individuals with equal freedom, rights and responsibilities
(Schlosberg, 2004). Rawls also formulated a set of principles for justice that, according to him,
should be considedea basic structure in a just society, and they can be used as measures for justice.
Many processes were developed through the justice theory to understand what is just and what is
not through many conceptions rather than distributive justice. Besiddsttieutive conception,

Rawls has distinguished the procedural justice and recognition conception; also, he explained how
the rights and responsibilities could be perceived from the justice point of view (Rawls, 1999). For
this research, Rawls's book ses\vas a departing step for the theory chapter so that | can start the
theoretical framework by using Justice theory and the interlinked concepts to build a conceptual
framework that relates to the main research question and form an integrated base dbthendu
research and answer the main question.

From the generic justice theory, | will use a more specific approach, namely the environmental
justice theory, that is related to the main topic of this research. Starting in the United States in the
1980s,many activists in the environmental domain initiated an environmental movement after
dumping toxic wastes near a lamcome neighbourhood inhabited by AfricAmerican citizens

in North Carolina, and the aim was to shed light on the environmental igstladjrig inequality
concerns (Lehtinen, 2009). This emergence of the movement has influenced philosophers and
theorists to put more focus on the justice discourse within the environmental field (Byrne et al.,
2002). The environmental justice theory progideframework to examine the justice issues and

the environmental inequalities related to the social realm through a variety of concepts (Johnson,
2012). David Schlosberg (2014) described environmental justice movements as follows:
"Environmental justice ovements explore, represent, and demand jusfae distribution,
recognition, capabilities, and functioni@gor communities as well as individualg. 5), so the
movements use different concepts to emphasize the justice and injustice concerns. Lilkewise,
theory, environmental justice theory can be used according to a pluralistic character by using many
concepts like procedures, recognition, capabilities and rights besides distributional justice, which
enables to obtain a comprehensive analysis andrstadding of justice issues from a wider
viewpoint (Schlosberg, 2004).

In order to make use of the environmental justice theory, a comprehensive conception is needed,
which means many interrelated concepts should be used to build a framework thatl taratea
answer to the research question. If we start with the classical conception, four main concepts will
be used to draw a justice framework which is the distributive, procedural, responsibilities and
rights. This model would be two dimensional as Bladieet al. (2014) conceptualize it as justice

in terms of responsibilities and rights that are decided upon existing procedures and distributions.
So on one axis stands the rights and responsibilities as the first dimension and on the second axis
stands ditributions and procedures (Bulkeley et al., 2014). This conception of the environmental
justice theory, according to Schlosberg, is still missing the recognition concept in order to build a
concrete theoretical framework. Schlosberg (2004) stated #éh#tdrough notion of global
environmental justice needs to be locally grounded, theoretically broad, andipkmabmpassing

issues of recognition, distribution, and participatiofp. 518). Likewise, Fraser (1997) has
discussed that justice distributiondaprocedures as concepts cannot stand alone to produce a
concrete framework for understanding environmental justice, where recognition is also needed with
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them (Fraser, 1997). These critiques helped improve the classiedirh@asional frameworks to
becane a three dimensional one, in which the first two dimensions are similar to the classical
model, the third dimension is occupied by the recognition concept, and these three dimensions are
presented on a multaced pyramid (Bulkeley et al., 2014). The gyid conception is shown in

figure 2, and it will be further explained in the last section of this chapter in the conceptual model
and operationalization, where | will also explain the conceptual model for this research.
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Figure 2 The threedimensional climatenvironmentajustice pyramidBulkeley et al, 2014)

The theoretical framework of this research is inspired by this pyramid framework. In this research,
the main question, "Do the green infrastructure and urban greenireg®san Arnhem contribute

to environmental justice?" is directly related to the environmental justice framework, which makes
the choice of the theory suitable for answering this question, but it is important to draw a specific
scope for the theory by ungj specific interrelated concepts because as mentioned the justice theory
previously is a broad framework and in every topic, a specific conception or group of them should
be adopted to be able to conduct the study clearly and minimize the shortcontirggstudy. So

the five concepts presented in the pyramid will be used to frame the chosen theory and conduct this
research.

2.2.1. DistributiveJustice

Davoudi and Brooks (2014) wused the statement fAw
distribution concept; it is concerned with distinguishing the equal and unequal distribution of
advantages and disadvantages in any related field (Davoudi & Brooks, 2014). The distribution
concept was one of the mai n c epedabypvhes heidefine®Ra wl s & w
justice as fairness. However, there was a conflict in framing the notion of fairness; according to
egalitarian theories, fairness is defined as equality, libertarians call it equity, and for utilitarians, it

i s wel f ar welfard; therutiliRriamthosights were the adequate representation of fairness,

and this definition entails that the distribution in the society should be based according to the needs

of the people in that society (Rawls, 1999). So moving systematicafly hottom to up, from

welfare to fairness to justice, distribution was the key element used to measure WaHaoscept

refers to the distribution of goods and bads in society, which also applies to the environmental
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justice field regarding either eglor unequal distribution of environmental bads and environmental
goods (Haase et al., 2017).

It is challenging to use the distributional concept because it includes a quantitative and qualitative
assessment, the first uses numerical data, While thitedjira assessment evaluates virtual matters

such as choices, opportunities, goodness and disadvantages (Boone et al., 2009). The distribution
concept in this research will be used by measuring and evaluating the distribution of greenery,
which representshe goods, and the distribution of the heat stress, which represents the
disadvantages, in both case studies. According to the results obtained from the distribution analysis,
it will be possible to partially discuss the environmental justice issues bas#stribution.

2.2.2. Proceduralustice

Another concept for justice is procedural justice which can be broadly understood as equality in
the procedures, specifically in this topic, the decisiaking processes related to greening and
environmental ratters and the level of participation. Procedural justice is related to democracy in
how participation is involved in the decision making processes (Schlosberg, 2004). In other words,
democracy here means the ability of people to know about decisionsgaict them, whether by
evaluation or even altering the decisions for collective benefits. Moreover, the environmental field's
decisionmaking is related to a great extent to the participation processes that involve both the
citizens and the authorities (RI@YMIX, 2011). Participation represents a measure of the
inclusiveness of procedures, and it refers to the level people are being heard and whether they can
impact decisions or not. So, inequalities in procedures lead to environmental justice issues, such
creating vulnerable groups who encounter risks or do not receive the benefits (Heydon, 2020).

Alone distributive justice cannot deliver a comprehensive understanding of environmental justice,
so together, procedures and distribution can offer stréagthe justice argumentation. As Young
(1990) discussed, the just or unjust distribution is the production consecutively of just or unjust
procedure, meaning that distribution can be an outcome of the procedures. So approaching justice
is not only abouhow things are distributed but also about the processes and strategies that lead to
this distribution, which expands further the study of environmental justice. Participation is part of
these strategies that can impact decisi@king. According to Prett{d 995), there are seven types

of citizen participation in decisiemaking, as shown in Table 1. Analysing and comparing the
typology of participation among different cases and how they are impacting deungskimgy
contribute to the realisation of procedujustice issues (POLICYMIX, 2011).

To unpack the procedural concept in this research, we need to understand the-oedtisign
processes for urban greening and the participation typology in each case. First, | will explain the
strategies and procedsresed by Arnhem city council for urban greening in the chosen cases based
on the decisioimaking processes. Then, | will investigate the typology of citizen participation that
reflect an understanding of the decision making processes. So, this contemntvibute to
understanding the urban greening procedures and the role of citizens and the city council in this
process. By comparing the procedural aspects of both neighbourhoods, we will be able to
understand the procedural justice issues.
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Tablel A typology of participation: how people participatedevelopment programs and proje(®setty, 1995)

Typology

Characteristics of each type

1. Manipulative
participation

2. Passive
participation

3. Participation by
consultation

4. Participation for

Participation is simply 4dvepanefficielns e
boards but who are unelected and have no power.

People participate by being told what has been decided or has already happt
involves unilateral announcements by an administration or project managem
without any listening to people's responses. The information being shared be
only to external professionals.

People participate by being consulted or by answering questions, External ac
define problems and informah gathering processes, and so control analysis.

Such a consultative process does not concede any share in decision making
professionals are under no obligation to take on board people's views.

People partipate by contributing resources, for example, labor, in return for fi

material incentives| cash or other material incentives. Farmers may provide the fields and labor, |

5. Functional
participation

6. Interactive
participation

7. Self
mobilization

are involved in neither experimentation nor the process of learning. It is very
common to see this bad participation, yet people have no stake in prolonging
technologies or practices when the incentives end.

Participation seen by external agencies as a means to achieve project goals,
especially reduced costs. People mastipipate by forming groups to meet
predetermined objectives related to the project. Such involvement may be
interactive and involve shared decision making, but tends to arise only after
decisions have already been made by external agents. At lwoadtpeople may
still only be coopted to serve external goals.

People participate in joint analysis, development of action plans and formatio
strengthening of local institutions. Participation is seen as a rightystahe
means to achieve project goals. The process involves interdisciplinary
methodologies that seek multiple perspectives and make use of systemic an
structured learning processes. As groups take control over local decisions ar
determine how availablesources are used, so they have a stake in maintaini
structures or practices.

People participate by taking initiatives independently of external

institutions to change systems. They develop contacts with external institutio
resources and technical advice they need, but retain control over how resour
used. SeHmobilization can spread if governments and NGOs provide an enat
framework of support. Such seffitiated mobilization may or may not challenge
existing

2.2.3.Recognition as a Justice concept

AsS an en

try in this chapter, it is worth
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highlig

in which freedom and justice for the individual can be achieved as long as they are recognized by

other individués or the state itself that has the power (Coolsaet & Néron, 2020). In this research,

the recognition concept will be discussed within the environmental justice scope, which can be
explained by the not i esesraxdive difierertiated o unt s ? 0

briefly
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environmental benefits and risks, and the level of this differentiation reflects the justice or injustice

in recognition (Davoudi & Brooks, 2014). Referring to Heydon (2020), who is affected by Fraser,

he defines recognition wiin the environmental justice framework as the extent to which the

individuals in the society and different places are recognized when dealing with environmental

issues. To talk about just recognition, the equal opportunities of individuals, social giodps,

places is a major condition (Heydon, 2020). Another researcher Walker (2009), inspired by Fraser,
stated that ASecond justice as recognition (Fras
disrespect, insult and degradation that devalue p@mgle and someplace identities in comparison

to otherso (p. 615).

In both cases, the concept of recognition in this research will be unpacked after distinguishing the
distributional and procedural patterns of green infrastructure. This concept wilbleadclusions
regarding how both neighbourhoods, as residents and places, receive the benefits of sufficient
greening or the impacts of less greening. So, the different distribution of these benefits and impacts
can be evidence of misrecognition. Rub2011) has related the recognition matters to the
socioeconomic gaps in society. For instance, -ilmtome groups are the vulnerable and
disadvantaged in most cases. Also, different ethnicities, origins, and cultural backgrounds can be a
reason for misrecogfion (Schlosberg, 2007).

The three concepts of justice, distributional, procedural and recognition, are briefly explained
within the urban greening perspective by Anguelovski et al. (2020), and their work was inspired by
Schlosberg (2007). Table 2 (Andoeski et al., 2020) explains how inequalities and justice issues
can be perceived through each of the three concepts.

Table2 Unpacking traditional approaches to understanding justice in urban gre€Amguelovski et al, 2020)

Tradirional types of justice Injustices in urban greening

Distributional justice e Inability of greening projects to address past inequities in
green access and historical environmental justice concerns
e Vulnerability to and presence of green gentrification and
climare gentrification
e Health benefits of greening inequitably distributed and
undermined by physical and sociocultural
displacement threats

Interactional or recognition justice e Privileging of large green infrastructure and other flagship
projects attracting higher income and socially privileged
residents and investors into marginalized geographies

s Invisibilization of complex socionatures and past experiences
of historically marginalized groups in regard to
urban greening

e Inability of urban greening planners and decision makers to
recognize structural inequalities in access to high-guality,
livable neighborhoods and address historic green and housing
segregation

Procedural and participatory justice e Exclusion of input and decision-making power by historically
marginalized groups in the planning, design, and
management of greening and of ecosystem service protection
interventions

e Tabula rasa of neighborhood histories, idenriries, and
experiences for historically marginalized groups

¢ Challenge of creating true participation with traditional
planning tools and guaranteeing intersectoral collaboration
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2.2.4.Rights andResponsibilitiesas Justice concept

While the previously discussed concepts occupy two dimensions of the theoretical framework, the
third dimension stands for rights and responsibilities. Both principles are fundamental matters in
Rawls' (1999) justice theory. Rights and responsibilities share a reciprocal relationship, as
Schlosberg (2007) explained. For instance, citizens have the right to access a healthy environment,
and at the same time, they are responsible for taking care ehthironment. Also, Schlosberg
(2007) discussed the interdependence of rights and responsibilities with the three concepts
(distribution, procedural, and recognition). Democratic participation represents the right that
emerges from the procedures and abtarizes the recognition aspect; in that sense, we can
understand the interdependence mentioned previously. Furthermore, within justice framing, the
distributional aspect of rights reflects the fairness of rights in society (Schlosberg, 2007).

The rights/ responsibilities matters can be framed by access and allocation. Access represents the
right to gain advantages from something; in terms of justice, equal and unequal access is the main
discussion. In comparison, allocation refers to the respongbitiiward something or the duty to

let something work properly or reduce its disadvantages and vulnerabilities (Grecksch & Klock,
2020).

This framing is suitable for my research to relate environmental justice and urban greening to the
rights and respoiislities matters. | will investigate in this study the existing rights of the citizens

to access urban greening and the environmental and spatial rights stated by the city council. Also,
| will try to distinguish the allocated responsibilities toward argeeening: who is responsible for
implementing urban greening for improving environmental and citizens' matters. It can be the
state's responsibility or the citizens' or even shared differentiated responsibilities.

2.25. Objectiveand Subjective Matters

Objective and subjective matters are the tool used to formulate the conceptual model for this
research that will be explained in the last part of this chapter. Objectivity in this study refers to
guantified data and facts that cannot undergo differentgof view, so it carries a clear reality.

For example, the data from the maps represent the greenery distribution and its measures as a
guantity. In this concern, objectivity within the distributional and procedural contexts represents
measurable datayhich in later stages reveals a subjective character when judging its fairness.
However, subjectivity is based on perceiving things from different points of view. Surveys and
interviews tend more to present subjective realities and viewpoints.

Regardingyistice in the urban greening topic, citizens' points of view might differ from others' and
the state's perspectives (Xu et al., 2021). Explaining the five concepts in this research based on
objective or subjective matters will be challenging because lastrapply to the same concept.

The research examines the fairness of greening in two case studies based on the following concepts:
distribution, procedures, recognition, responsibilities and rights. According to Fraser (2003),
distribution and partially prmedures can guarantee an objective side of justice, and at the same
time, they include some subjective matters. However, recognition, rights, and responsibilities
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reflect the intersubjective pattern, which represents a similar subjective point of viewy amon
group of conscious minds (Fraser, 2003). The five concepts are interrelated and will be discussed
interdependently according to either objective or subjective patterns, and in some concepts, both
can apply. So, by discussing the five concepts basedbjective and subjective matters, we will

be able to reach a comprehensive understanding of environmental justice issues in urban greening.

2.3. Conceptual Model and operationalization

The conceptual model by Bulkeley et al. (2014), presented previouslystestamg point and
inspirational model to draw the conceptual model of this research. Bulkeley used the five concepts
to approach justice by locating them on the prism in her model. By zooming into the prism, it is
clear that the allocations of the contse@re not random. According to the researcher, the choice of

the prism is due to the refraction phenomenon. This metaphor here refers to the interlinkage
between the five concepts. In the model, distribution and procedure are placed as one dimension
facing each other because they are interrelated, and the same applies to rights and responsibilities.
However, recognition is placed in the base to show that all the other four concepts refract to the
bottom base, showing a relation between recognition and otimeepts (Bulkeley et al., 2014).

The basics of this model, represented by the use of five interrelated concepts to frame justice, will
be essential for the conceptual model for this research. | developed a conceptual framework to
better understand treperationalisation of the environmental justice framework through the five
related concepts, as shown in figure 3. First, this research will focus on two neighbourhoods in
Arnhem city that will undergo the assessment, namely Malburgen and Spijkerkwaagier Bor

each case, | will analyse each of the three dimensions separately, and later the conclusions will
interrelate all these concepts together to reach a comprehensive understanding of the environmental
justice issues for the chosen cases.

The analyis of the five concepts in both cases will lead to a comparison scheme to distinguish the
disparities in urban greening between both cases in terms of distribution, procedures, recognition,
rights and responsibilities. The existence of disparities indicatwironmental justice issues,
which is the main concern of the research question. Finally, the last step will be formulating some
recommendations for the city council.
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Conceptual framework diagram:

Environmental
Justice field

Objective
tt
Distribution matters Procedure

subjective
matters

Intersubjective
matters

Recognition

ntersubjective
matters

Figure 3 ConceptuaModel (by researcher)
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3. Methodology

This chapter explains the methodological framework for this research. Starting with the research
philosophy, | will explain which philosophical interpretive framework is followed for conducting
this research. This will help decide the research strategy that will lead to a clear decision on the
methods for data collection and analysis. In the last part of this chapter, | will discuss the validity
and reliability of the research.

3.1. Research Philophy

Research philosophy deals with three main philosophical assumptions: ontology, epistemology,
and methodology (Guba & Lincoln, 1994). Both ontology and epistemology are essential principles
for which paradigm or interpretive framework the researclvid| so it is crucial to interpret both
principles for this research to the philosophical base that will drive this research. The
methodological assumptions will be explained in the coming sections. Objective and subjective
stances are one of the majorttas that characterize the ontological and epistemological patterns
of the research. Subjectivists argue that reality and knowledge are built and known through the
social actors' intervention, depending on individuals' beliefs and experiences thatexabadiéd

on the different situations and experiences. On the other hand, objectivists believe that reality and
knowledge are constructed independently of social factors and individuals' interventions (Saunders
et al., 2019).

Researches about justice grart of the ethical studies that deal with social issues such as
marginalized groups, domination and oppression, and advantaged and disadvantaged groups, which
is supported by the subjectivists' theorists (Rawls, 1999). The main topic of this resebmit is a
understanding the environmental justice issues related to the urban green infrastructure under the
concepts of distribution, procedures, recognition, rights and responsibilities, also including targeted
groups in the society to conduct the researohih&re exist substantial notions, for instance, dealing

with inequalities that create vulnerable groups and marginalized places. The justice issues can be
distinguished by studying society's experiences (states and citizens), which makes it dependent on
the social actor. So, the knowledge in this research will be constructed through the beliefs and
intervention of both state and citizens. An important consideration for this research, it does not
necessarily fit in other cases or municipalities becauserdiff experiences, realities, and
knowledge might apply. As Creswell (2017) discussed in his study about research philosophy, the
transformative paradigm approaches injustice and marginalized groups in an attempt to lead to
some changes. In addition, posthernist studies try to understand the recent realities through
different perspectives. Creswell (2017) also explained that both paradigms share similar
philosophical beliefs where reality is often subjective and, in some cases emergence of objective
realities can take place, and the knowledge is constructed in multiple ways (Creswell, 2017).

3.2. Research Strategy

Research strategy is the trajectory plan that introduces the methodological plan of research. It
reflects coherent and interlinked choicest tihace in what ways the research will be processed,

24



% Radboud
5.7 ¢ Universiteit

aiming to answer the major questions related to the research topic (Saunders et al., 2019). The main
topic of this research is to understand environmental justice issues regarding urban greening better.
A case study in Arnhem city is a suitable strategy that will help answer the main research question
and fulfil the aim of this research.

The case study is characterized by a holistic approach that applies-liferpalimeter dealing

with a specific isue or phenomenon. Usually, it has a specific focus that needs collecting much
data because a case study focuses on the depth and quality of dealing with the issue rather than the
guantity of these issues and phenomena (van Thiel, 2014). So, the casds stiithble for this

research and matches the research aim. The main focus of the case study in this research is urban
greening in Arnhem city within the equality and justice scope, and it requirdspth
understandingl hereforethis study will use gualitative approach, supported by quantitative data.

The main idea of urban greening will be assessed according to environmental justice in two
neighbourhoods, the Spijkerkwartier and Malburgen, and the choice for these two cases will be
explained latein this chapter. So in the first step, | will investigate the layers of greening, heat
levels distribution and socioeconomic levels. These three layers will be overlapped to distinguish
the existing relations among them, and this step will contributestdigitributional justice concept

by showing whether the distribution is equal in both cases or disparities exist. The next step will be
the assessment of procedures, recognition, rights and responsibilities, mainly based on the
interviews that represent afrom different perspectives. So this will allow understanding of the
justice issues related to the four concepts mentioned above.

In this research, the case study needs qualitative data collected through interviews, desk research
and observations, arguantitative data taken from maps. Both inductive and deductive pieces of
research can be studied through a case study research strategy. Deductive research is more driven
by theory, while in inductive research, usually, the data guide the researchg(Saatral., 2019).

This research follows a deductive approach, it starts with a built theory about environmental
injustice, and the theory will be the main driver to reach the conclusion which either proves the
existence of justice issues or not.

3.3. Reearch Design

This diagram belovechematizetheresearch design ¢fow the conceptual model will be used to
analyse both case studies and relating them together in order to answer the main research question.
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Figure 4 Research dggn

3.4. Data collection

In this section, | will first explain the choice of the case studies and the measures behind planning
this decision. After that, | will elaborate on the data collection methods. In case study research, a
triangulation of data cliction strengthens the process, and it is applied by using mixed methods
for data collection (Van Theil, 2014). So, to explain the five concepts used in this research, | will
use the triangulation method to collect the data. By applying a triangulataiagst for data
collection, | will use the following methods of data collection: observation, interviews, document
analysis, and GIS maps (Klimaateffectatlas and Atlasnatuurlijkkapitaal).

34.1. Case studiemnd selection

One of the main characteristiofa case study is that it translates the concepts within the theory
into reatlife settings. So these concepts can be studied through experiences and existing examples
(Van Thiel, 2014). Two neighbourhoods in Arnhem city will be chosen according tdltheifg

criteria: (1) the demand for greening by the community where voices are raised concerning urban
greening related issues and (2) municipal attention to improving the green infrastructure.
Previously, | mentioned why choosing Arnhem; however, théesige here is choosing the two
neighbourhoods. The main indicator | am looking for is the variable in demand for greening. Also,

I am looking for two neighbourhoods where opposite scenarios apply regarding urban greening,
one receiving further attentioegarding greening, while the other voices are being raised due to
problems related to the green infrastructure. Based on these criteria and the documents | read about
greening in Arnhem, | chose the neighbourhoods Malburgen and Spijkerkwartier as tlasdwo c
studies for my research.

These two areas were chosen based on the two different scenarios related to the two key indicators
mentioned previously. First of all, as mentioned in the latest document for climate adaptation by
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the Arnhem city council, th8pijkerkwartier area is among the three areas in the city chosen by the
city council to implement green urban cool routes as a process to mitigate heat stress impact within
the residential areas (Arnhem Gemeente, 2020). In addition, Spijkerkwartier in kool nine

gardens that offer a green character to the neighbourhood and the trees canopies along some of the
streets there (Webteam Spijkerkwartier, n.d.). However, in Malburgen, the case is different; in
2019, the neighbourhood residents were pristgstgainst the construction of residential flats in

the absence of proper green planning that would contribute to the heat stress issue. These raised
voices led the city council to plan a green public space in the neighbourhood that is not applied yet
for more than three years, and it was considered weak because the chosen location is away from
the houses and close to the main road (M, 2021). Opposite to the Spijkerkwartier case, in
Malburgen, voices are being raised due to the lack of greenery and seuitiafpal attention. So

the two indicators show a contradiction in scenarios between Malburgen and Spijkerkwartier,
which make these cases suitable for this research.

3.4.2. Greenery data methods

The first step of data collection will contribute to aesiwg questions about the distributional
justice concept. For this part, | designed a doghksck strategy for the distribution of greenery in

both neighbourhoods. This strategy consists of two phases. | will observe the actual greenery level
through phats and the existing satellite GIS maps in the first phase. In the second phase, | will
assess the green infrastructure through maps that show greenery through colour key indications and
numerical settings. These greenery data will be collected using ldsnatuurlijkkapitaal (ANK)
platform, an official platform used by the Dutch government containing data about natural capital
and ecosystem services, including data about the green infrastructure in the Netherlands
(Rijksinstituut voor Volksgezondheid enildu, 2018). This extra step for assessing greenery level

by using more than one way is to ensure whether the data match or not. If they match, then the
distribution concept can be distinguished in both cases by relying on both existing GIS maps from
the two previously mentioned platforms and observation of reality. However, when the real
observation does not match the map's indications, this indicates the shortcomings of deciding on
projects based on GIS studies only to redistribute greenery and impemre igfrastructure. In

that case, the redife observation should be applied because it better represents reality.

Besides the distribution of greenery, | will use maps to collect data about the distribution of heat
levels. These data will be collectbg using the Klimaateffectatlas platform, which is a platform

that contains maps showing climate data and heat stress levels for the Netherlands (Kennisportaal
Klimaatadaptatie, n.d). These data must be overlapped with greenery levels to get a more
comprénensive understanding of the distribution concept. Here | am adopting both observation and
data from maps for the data collection methodology. This part of the data collection methodology
will include some quantitative data in the ANK and Klimaateffectapatforms besides the
gualitative data.
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3.4.3. Desk Research and Document analysis

Desk research refers to using already existing data from previous research and documents. These
existing results and data can be used again to serve further stuckéss@h topics or even part of

a topic (Van Thiel, 2014). Although the main dominant methodology for this research is the
interview, using the document analysis is a secondary data collection method here. It is used to get
more indepth for the study an@duce the shortcomings that might affect validity and reliability.

The concepts that will be tackled by the document analysis method will also be studied through the
interviews to ensure triangulation and confirmation of the collected data. The procaddral
recognition concepts will be revealed by using content or document analysis. For example,
documents from the city council that explain the procedures for implementing green infrastructure
in both neighbourhoods also documents showing insights alabtiveconomic levels and the

origin of the residents in both neighbourhoods may inform the analysis based on the recognition
concept. In addition, | will use documents that explain how basic rights and responsibilities
regarding greening are being stiwred in Arnhem city and check whether it applies in each of the
neighbourhoods.

34.4. Interviews

The interviews will be the main data collection method for this research, in which the majority of
concepts will be investigated through the interviewamely the distributional, procedural,
recognition, responsibilities and rights. For this research, | will conductsteumtured interviews
related to the topic and connect with the five concepts so that the aimed answers are within the
scope of the ches framework. The aim of the interviews is to find answers regarding the
distribution and procedures of urban greening in both neighbourhoods, how the places and
residences of both neighbourhoods are recognized concerning the greening process, what are the
responsibilities of both state and citizen, and finally, whether the residents of both neighbourhoods
share same rights or not. Twelve interviews were conducted in total. Two interviews were
conducted with city council employees, and ten interviews wandwcted with the citizens from

both neighbourhoods (5 interviews in each neighbourhood). So, two interview guides were planned,
appendix 3 showing the interview guide for the city council and appendix 4 showing the interview
guide for the citizens.

Selection criteria of the respondents:

T City Council respondents were chosen based on their experience in the environmental
and Urban greening field and their knowledge about the green infrastructure in the
relevant neighbourhood.

q Citizen respondents were chasmainly for living or working in the corresponding
neighbourhood, in addition to either of the following qualifications:

- interest in urban greening and being aware of the problems encountered in the greening domain
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- played a role in a greening or eronmental project in the neighbourhood, for example,
initiating a greening initiative, participating in amtiative, or forming an orgasation to deal
with the neighbourhood's green infrastructure or environmental issue.

Respondents:
Table3 Interview's Respondenfisy Researcher)

Name neighbarrhood Role and interest

Henk Wintenk Spijkerkwartier  Policy advisor on the topic Urban Green and Clime

City council adaptation in Arnhem city council, he work for who
Arnhem, with &focus on the city center including
Spijkerkwartier

Esther Hogendoorn Malburgen Education ingardening and landscape design and ¢

city council works at Arnhem city council for greenery and
maintaining the public space specifically for south
east that inleides Malburgen

Walter Klien Nienhuis / Malburgen Manager of the Bruishuis in Malburgen, and having

Floortje Dekkers interest in improving greenery and public areas

Citizens around the building

Alie Sijtsma / Malburgen The founders oHeel Arnhem Schoon, and interest

Rebecca keeping a green environment in Arnhem city and

citizens their focus is more on Malburgen

Mirjam Alexander Malburgen Activist in different fields and mainly greenery and

Citizen biodiversity in Malburgen, many tree mirrors were
adopted by her in the neighltbood to enhance
greenery and biodiversity there

Vincent 6 t artH Malburgen Initiator of Hof Van Westhis project aims to

Citizen improve greenery and biodiversity in Malburgen by
creating a green passage along Malburgen

Ruimtekoers Malburgen Organgation that focuses on creating or establishin

(by Renne Jansen) participation within urban themes, including greene

Citizen and public spaces, based in Malburgen and focusil
on improving the neighhwhood through involving
citizens and connecting with the city council, and
Renne is a project manager at Ruimtekoers

Daan Kruissen Spijkerkwartier ~ Volunteer in the initiative of adopting public garden

Citizen

Buurtgroenbedrijf
(by Bart Zoutenbier)
Citizen

Katja Krediet
Citizen

Spijkerkwartier

Spijkerkwartier

to take care of, aiming to make the neiginthood
greener and nicer

Organgation that is citizen initiative to make
Spijkerkwartier Greener and more resistant agains
climate change, and Baart work for Buurtgroenbed
with aa growing interest about impiiag the green
infrastructure in the neighlchood

Living in Spijkerkwartier and interested in cultures,
due to the realization of the importance of greenen
she volunteered in maintaining one of the none pul
gardess in the neighbarhood
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Annemieke Kleijn Spijkerkwartier  Interest in Urban greening is embedded in her fam

Citizen in which her family are tree nurses, participated in
many greening initiatives in Spijkerkwartier, and sk
is the one who is responsiblerfthe School garden ir
the neighbarhood.

Louise Drosten Spijkerkwartier  Interested in Urban greening specially in

Citizen Spijkerkwartier, her personal experience with her s
who have different needs make her realize the
importance of greenery and theed to improve it

The interviews will be anabed using Atlasti software, and the analysis will be done by coding the
interviews. Different codes will be used to code the five concepts mentioned previously in the
conceptual framework, and every conceyiit be coded in different colours for both Malburgen

and Spijkerkwartier's interviews. So, there will be five main codes with different colours for each
of the two neighbourhoods. Many memos will branch from it to comment on the main ideas related
to themain concept. Every concept will have to coded colours, one representing the data from the
city council and the other representing the data from the citizens.

3.5. Data Analysis

As discussed before, the data collected are mainly qualitatively suppogeohbyjuantitative data

in the early stage, so mainly | will follow qualitative data analysis where the quantitative
information is embedded. The research is exploratory, exploring environmental justice issues using
the case study strategy. For the datdyasis, first, through ANK, | will get the first layer that shows

the level of the green infrastructure in both areas and compare it. Then, the second layer heat stress
map will be overlapped on the green layer, so a second comparison will be condweéeh bie¢

two neighbourhoods regarding green infrastructure distribution and how it affects the level of heat
stress. Furthermore, for the real observation, | will describe the set of captured photos to give an
insight into the distribution of greenery.

The next analysis step is to code the interviews to start analysing the data related to the five
concepts. In this step, | will apply narrative analysis to the conducted interviews. This approach
enables gathering the stories related to the research tap&nalysing them to seek the implicit

and explicit meanings (Rucker, 2016). Then | will compare the stories from the interviews that
represent different points of view (interviews from Malburgen area, interviews from
Spijkerkwartier area, and the city cuil). The results will help to understand the gaps and
disparities between both neighbourhoods regarding the green infrastructure. Consequently, we will
be able to reach an understanding of the contribution of green infrastructure to environmental
justicein Arnhem city and reflect on the environmental justice theory.
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3.6. Researclvalidity and Reliability

3.6.1. Validity

This research will be conducted through a case study, so the researcher has to take it as the main
challenge to deal with the vdlty issue, which is referred to as transferability, which means that

the conclusions can be generalized (external validity), and plausibility (internal validity) (Van
Theil, 2014). To deal with this challenge, | will follow a triangulation strategy fodé#ta collection

and analysis. As explained previously in the methodology, scientific facts will be used in the first
phase to collect data (heat stress measure, greenery availability). These indicators will be used for
the analysis representing existirgglity. Then in the second step, | will conduct a series of-semi
structured interviews to collect qualitative information that would confirm the results in the first
phase or oppose it. However, dealing with justice issues itself is still a challenghogep so to
achieve validity, there should be a constructed base for the definition of justice that will be used.
In addition, to deal with personal bias, similar interview content will be conducted in both
neighbourhoods so that the main difference bdllthe answers from different respondents. Also,
interviews with the city council are an additional step to involve perspectives from different levels
to construct a holistic conclusion about the issue.

3.6.2. Reliability

The notion of reliability refes to the repeatability and accuracy of the research, which means
obtaining the same results and conclusions if the research is repeated, and the measure is related to
the comprehensibility of the analysis (Van Theil, 2014). As was explained in the vaéditgn,
triangulation also contributes to the reliability of the research. The reliability of collected data in

my research refers to the scientific data collected in the first step, the greenery measure and the heat
stress level; these data are obtaifredh reliable instruments and software, which can be linked to

the accuracy of the research. On the other hand, the second step in the research will be the semi
structured interview, so consistency in conducting topiented interviews during the nexeps

ensures the reliability of this research.
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4. Malburgen case study

This section will focus on the dburgen neighbourhood by ansityg the green infrastructure

based on the previously discussed concepts. Malburgen neighbourhood is lo¢agedauthern

part of Arnhem City, and it was the first extension for the city south of the river Rhine. The
construction in the neighbourhood started in the late 1930s, being the first part of Arnhem south to
be constructed, and the plan was to builddesuwith much greenery, so the area was known for

its green character and classified as one of the greenest neighbourhoods in Arnhem (Gemeente
Arnhem & Wijkbeheer Malburgen, 2018). However, the second world war led to the destruction

of a big part of the anstructed houses. After the war, many workers were needed to rebuild the
city, and Malburgen was the chosen area to build houses for these workers. Consequently, the
previous plan of green Malburgen faded away, and much social housing was construgipty/to s

the market demand for houses for the middle class and poor people, of which the majority were
construction workers. As the shortage of houses still existed, more houses were being built and
later in the 1970s, social problems started to appear, asichimes, violence and druglated

issues, which gave the neighbourhood a bad reputation, and greenery was not a main concern for
the residents there.

Later in 2000, there were many attempts by the city council and some locals to improve the social
aspect of the neighbourhood, and one of the decisions was to add 2500 housing units in the
neighbourhood surrounded by much greenery. However, the green plans were not seriously
included within the constructed areas. The greenery was more focused in tleespabés, for
example, on the Rhine side, where a huge field was used only for greenery that serves as a flood
plan protection called room for water (Gemeente Arnhem & Wijkbeheer Malburgen, 2021).
Construction of new buildings and houses kept increasiragenine concrete character overcame

the green character, especially in the built areas, and that fact drove some residents in Malburgen
to protest against the construction projects that lacked proper planning of the green infrastructure.
Eventually, greenmg became an essential concern for the residents, requiring more attention (M,
2021). The following section focuses on the Malburgen case by discussing the green infrastructure
through the following concepts: distribution, procedures, recognition, rebjibiesi and rights.

4.1.Distribution of greenergnd heat stress

Analysing the distribution of greenery in Malburgen is the first step to revealing the distribution
concept and its relation to heat stress levels. The analysis will be focusing oeehergmwithin

the inhabited zones of Malburgen neighbourhood and not the open green areas to align with the
purpose stated in the introduction of the research, which focuses on greening as a tool to reduce
heat stress that citizens encounter in their rguserking places, and areas ablility. Greenery

will be analysed based on the neighbourhood's real observation, and the green index will be based
on the Atlasnatuurlijkkapitaal GIS platform. This analysis of the distribution concept is important

to prowe whether the greenery index reflects the reality of how greenery is distributed or not and to
understand if there are limitations to using the greenery index as a reference to decide whether the
green infrastructure is good enough or needs more improvenwhile reading the documents
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from the city council to decide where to plan the green cool routs, in their analysis, only the
greenery index was used as a reference to evaluate the quantity of greenery.

4.1.1.Distribution of greenery according to reddservation

In the real observation, 24 photos were taken from different streets all over Malburgen, as shown

in figure 5, where the black sign shows the location from where the photo was captured. The criteria
for choosing the location for these photasre based on two main factors. First, the location of

each photo is at the beginning or at the end of the streets. Second, | tried to choose the long streets
all over the neighbourhood. Both factors aim to maximize the content captured in the photo. The
set of 24 can be found in appendix 1, and the green character represented in these photos represents
the greenery between houses from the objective perspective; in other words, it represents the
existing reality.

Figure5 location of the taken photos in Malburgen (Atlasnatuurlijkkapitaal)

As mentioned previously, this observation is mainly focused on the green infrastructure within the
constructed areas. In addition, some images from the green fields, mainly the edge side of
Malburgen, will also be shown to understand how greenery is distributed within the neighbourhood.
As shown in Figure 6 from appendix 1, an average of four to five trees are planted on each street,
as shown in figure 7. The average distance of those strdét3 iseters based on the measurements
from Atlasnatuurlijkkapitaal (figure 8). According to this measurement and the number of houses
per street, around 20 houses are constructed on each side of the street. So from these data, we can
notice that five treeare planted along 160 meters which means that for every eight houses one
tree. In figures 7 and 8, the maps were taken from Atlasnatuurlijkkapitaal using the infrared effect
map, and the red colour represents the green infrastructure. These data répeesbjective
distribution of trees in the inhabited areas of Malburgen. Moreover, figure 6 is an example that
shows the scarcity of greenery in general in Malburgen, and there can be observed more parking
places and less greenery. If we observe the sahatbs in appendix 1, we can see that the stone
and parking places are dominant over the green infrastructure.

33



% Radboud
%7 ¢ Universiteit

e

8§ Afstand meten

Klik op de kaart om de afstand te meten.
Dubbelklik om te stoppen.

RI:Z O

Afstand: 161.6 m

Wissen

oy g A 2
et length (Atlasnatuurlijkkapitaal)

Figure 8 Stre

However, the scenario of greenery at the peripheries of Malburgen and mainly the northern part is
quite different. As showin figure 9, the space by the riverside is dominated by greenfields and
many lanes of trees. Figure 10 also shows the elongated green space along the riverside where no
houses are constructed.
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Figure 9 photo for the northerpart of Malburgen (Google maps)
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Figure 10top view showing the northern part of Malburgen (Google maps)

Based on these data taken from the Klimaateffectatlas software and the real observation of photos
from Malburgen, it is cleathat greenery is not distributed equally in Malburgen. And in the
constructed zones, the green infrastructure is scarce. However, the concentration of greenery is
spotted on the edges and three main streets; this finding is explained visually in figle 1
conclude this part, based on what was observed, the green infrastructure in Malburgen is not
distributed equally inside the neighbourhood. In the coming sections, the analysis of the other
concepts will help us to find out the reasons behind theuaiitg in distribution.
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Figure 11 The infrared map of Malburgen reflecting the green infrastruc{atiasnatuurlijkkapitaal)

4.1.2.Distribution of greenerypased on th&reenindex

The green index is the indicator used ia tity council documents for the urban green cool routes
project. This index shows the per cent of greenery, so the decisions for the locations to implement
these green routes were based on many indicators, and the green index is one of them rather than
the real observation. From the real observation, it was possible to distinguish where the greenery is
concentrated and where there is a lack of greenery and trees. Indhenfglassessment, we will

analyse the greenery index based on the four indicatesgmted in the Klimaateffectatlas GIS

map: greenery per neighbourhood, trees per neighbourhood, greenery in public spaces, greenery in
private spaces. The first index, greenery in general, shows that the whole neighbourhood shares the
same percentage 0D 20 30 % as observed in figure 12.a, but this index contradicts the findings in

the real observation, where the peripheries of the neighbourhood are greener than the inside, so it
cannot be used as a precise indicator to show greenery distributioméghbourhood. However,

if we go more specific in the greenery index, another three realities apply based on the other three
indicators. First, observing the trees per neighbourhood indicator shows that trees are more in the
northeast part of the neighb&wod with a 20 to 30 %; however, in the remaining parts of
Mal burgen, itbés 5 to 10 % as shown in figure 12.
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Figure 13.a greenery index in public spaces Figure 13b greenery index in private spaces
(Klimaateffectatlas) (Klimadtelha)

The third indicator is greenery in public spaces, as shown in figure 13.a. This index indicates the
approxi mate quantity of greenery in places main
streets and public gardens. As shown in the figine,northwest quarter of the neighbourhood
contains 40 to 50% of greenery in the public spaces, and the remaining part has less greenery, which
is 20 to 30%. These different values indicate that greenery is not distributed equally in the public
spaces in Mlburgen. And the last indicator represents the index of greenery in the private places,
for example, the front and back gardens, and the land plots that are privately owned, as shown in
figure 13.b the index shows the lowest value of greenery in pulalcespn almost twhird of the
neighbourhood which is less than 20%, and for a small part, the index ranges between 40 and 50
%. In comparison, the northwest quarter of the neighbourhood shows an average index that ranges
between 30 and 40 %. Malburgennisinly a residential area, and the neighbourhood residents
mainly own the private spaces represented in the last indicator. According to the indicator of
greenery in private spaces, more than half of the neighbourhood shows a low greenery index in
these pivate spaces, and this finding indicates that most residents do not pay attention to greenery.
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4.13. Heat stress analysasd thegreenery impact

By observing the differences in heat level during heatwave periods all over Malburgen and the
guantity ofgreenery, we can relate to whether the lack or absence of grepriergrily trees,

affects the heat level. This observation reflects an objective understanding based on the
measurements presented in the Klimaateffectatlas, so the distribution of éssirsthis part is
analysed as an objective matter. Figure 14 shows the temperature all over Malburgen during a
heatwave period, and the colours on the map indicate the different values of the temperatures that
are indicated numerically in the legend, ttaker red colour being indicated, the hotter the place

is, while the more the colour moves to the purple scale then it represents a cooler place.

Hittekaart

gevoelstemperatuur |

Huidig
26°C of lager
27°C
28°C
29°C
30°C
31°C
32°C
33°C
34°C
35°C
36°C
37°C
38°C
39°C
40°C
41°Cc
42°C
43°C
44°C
45°C
46°C
a7°C
48°C

49°C

Figure 14 Heat level in Malburgen during heat wave (Klimaateffectatlas)

In the map above, we can see the domination of the red colour range inside the neighbourhood and
the blue colour is detected mainly in the northern part whertedbs are cormntrated as analgd

in the real observation and greenery index. This means thatitifédoerhood suffers from heat

stress with temperature values that go above 40 degrees to reach 48 degrees, especially between
the buildings where there hardly is greenery. In figures 15.a and 15.b we can see the red aisles
alongside the buildings, and thdue colour can be very rarely observed in these aisles, which
indicates the high heat levels around the houses and buildings in the neighbourhood. These findings
prove that greenery has an obvious impact on the heat level. So the availability of gca@nery
reduce the heat stress impact as shown at the edges of the neighbourhood, the blue colour indication,
while the entire neighbourhood suffers from heat stress.
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4.2. Urban greening procedures

To better understand the procedures of implementing and improving the green infrastructure and
taking care of it in Malburgen, six interviews were conducted with citizens workingrag In the
neighbourhood with insight toward greenery. One interview was conducted with an employee from
the city council Esther Hogendoorn whose work is related to the public spaces and green
infrastructure in Malburgen, and five interviews were caroetl with citizens who also have
interest and insight into the greenery in the neighbourhood. The respondents shared a few similar
facts regarding the procedures of urban greening in Malburgen that are considered objective.
However, the subjective mattersegarding the procedures are more related to the different
perspectives on citizen participation, the role of the city council and the decision making processes
in the field of urban greening.

The procedural concept was presented objectively in some gidtie interviews when all the
respondents shared similar facts about the procedures. First, regarding the basic procedure of urban
greening in Malburgen, Esther mentioned in the interview that the city council has a signed contract
with Dolmans landscapéo take care of the green infrastructure and public spaces in the
neighbourhood and improve it. Likewise, all the other interviewees in Malburgen have mentioned

this information. Besides the official contract, there is a citizen initiative in the neigdtdmoaufor

creating a green passage where people can plant vegetables along this passage and share them. This
project is named called "Hof Van West". Vincent, the project initiator, said, "We started this
initiative as citizens, but of course, later we htwéalk with the city council and take permission
because we are using public space, and at S 0me
Another initiative was presented by Alie, Rebecca and Miriam, who adopted tree mirrors as an
attempt to enhandke greenery in the neighbourhood. Rebecca and Alie said that few trees were
standing on the street before starting this initiative, which was awful. Then when they started taking
care of the tree mirrors, the space became much better. However, Miriawowigsl about the

lack of biodiversity in Malburgen, so she adopted some areas to enhance the biodiversity in the
area. In addition, Renne Janses, the representative of Ruimtekoers, claimed that part of their
mission is to improve the green infrastructanel public spaces in Malburgen by involving citizens

in the process. Renne pointed out that their current focus is to make the shopping centre in
Malburgen greener, and she added: "We have formed like a green team around it, like friends of
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the green Dridag we call them, it is slowly building, we started like one man, and now there are
like seven or so". Walter, the manager of the Bruishuis building in Malburgen, and his wife Floortje
work on keeping the surrounding of the building green and attracvines said. They added
some green pots along the street and built a public garden with lots of greenery in front of the
building. These were the most important initiatives in Malburgen for improving the green
infrastructure by either the city council teetcitizens.

During the interviews, the respondents mentioned some procedural issues that stand in two
categories: the contribution of current procedures to the green infrastructure and the procedural
shortcomings. Both categories can be placed as sivejanatters that can be judged differently.
Starting with the contributions, as Esther mentioned, her main job is to supervise the work of
Dolmans landscape and collaborate with citizens who want to participate in greening projects or
start initiatives; lhis part of the procedure is the official management. Also, the initiative "Hof Van
West" by Vincent got some financial and administrative facilities from the city council, so there
was a collaboration with the city council. Vincent noted that he starfedralation and then
suggested the initiative in the name of this foundation which made his initiative more concrete. In
t hat sense, he sai d: et represents more commi:tt
Stichting (foundation) it shows respsibility when speaking to the city council.”.

On the other hand, the procedural aspect of urban greening in Malburen faces many problems,
according to the city council and the neighbourhood citizens. A frequently mentioned issue by all
the respondentsiMalburgen was the low level of participation, which means that most citizens
are not involved in the greening projects and decisiaking processes. Walter said that while
working on greenery around the Bruishuis in the public areas, it was very tiard people who

would participate. Also, Miriam Alexander, who worked in Malburgen before and has been living
there for five years, mentioned that involving the citizens of Malburgen in public spaces and
greenery projects is still new. Likewise, Vincergmtioned that it was very difficult to find people

to participate in his initiative, knowing that this initiative is for the whole neighbourhood. Similarly,
Ruimtekoers shared the same concern; when | asked Renée about the citizen response and
involvement her response was, "it is not easy at all". This opinion was also similarly shared by the
city council. Through the interviews, many responses reflected the reasons behind the participation
issues. The major issue is the communication gap between cigimdrthe city council. In that

sense, Rebecca said, "l think everybody can adopt, but the communication is terrible, there is
nobody in the neighbourhood who knows that you can do that, it is not in the newspaper, not in a
flyer, you know, there is nothingTo deal with the communication gap, Vincent had to start a
foundation and then suggest his initiative to reach the city council. Otherwise, the personal initiative
would encounter obstacles when reaching the city council. Besides communication, three
regpondents shared that logistic and administrative concern stands behind the lack of participation.
First, Renée said that Ruimtekoers faced a logistic issue with the city council when they wanted to
install pots with plants in the shopping center Driediag city council first supported the idea and
prepared a budget for it, but later they recognised that in case these pots fall and hurt someone then
who will be responsible. So they cancelled the financial support, and Ruimtekoers had to do it
themselvestahe time the city council was still against the idea; Walter also shared this incident.
Walter also shared the second incident about a restaurant whose owner wanted to make the public
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square in Drieslag greener with his own money. However, the city taeficsed for safety
reasons. For example, if the restaurant owner is working in a public space owned by the city council
and any accident happens, then the city council is responsible for that risk. Rebecca also shared her
experience with installing agen roof. She was eligible for a subsidy from the city council for this
initiative, which anyone can get. However, Rebecca said that the process was complicated, and she
added, "we had to do a lot of administration work and many documents to submityaldeio pbay
everything myself, and 3 or 4 months later | received between 300 and 400 euro." So even the
process of applying for a subsidy can be a barrier for people to participate in green initiatives.

As Esther mentioned, the city council faces difies to reach people and getting them involved.

An important issue she focused on is that the gardens for the houses are private areas, so it is not
easy to deal with these areas as the city council want. In addition, Esther said that the city council
is working on biodiversity, but most of the citizens in Malburgen are not used to that because they
are used to the organised greenery. So the city council is founding strategies to let people adapt to
these changes.

4.3. Rights and responsibilities towardsban Greening

In this research, the notion of rights is framed by the ability to access and allocate urban greening.
According to Arnhem city council, Esther has mentioned that in Arnhem it is not stated directly by

law or constitution that people havdegal right to access or enjoy the greenery, in other words,

there are no specific standards for the green i
more of an embedded right and bonded to the right of access to a healthy environmentd aad that

why Arnhem city council put greenery on their agenda and working on improving it as Esther said,
andsheadddilé i t 6s not written down that everybody sho
greenery. And | think if you go deep in human nature,jgee¢ y i so0 ,a snoe eidné Mal bur ge |
city council deal with greenery more as an ethical perspective that citizen should enjoy. Access to

a healthy environment is a fundamental right in the Netherlands as stated in the constitution article

21, however, thd right is not a personal right it is more about the governmental mission that should

be achieved for the sake of the citizens and the nature (Verschuuren, 1994), and based on this right

Esther claimed that improving the green infrastructure is a toaie\e the right of access to a

healthy environment. Apart from the city council's response toward the rights, the citizen also

shared their point of view, the respondents showed similar perspectives toward the right notion,

they considered that if greends granted as a full legal right for the citizens, then they might step

back and feel less responsible for thinking about greening issue, so there could be balance for
example as Walltersuggestédé s o | t hink the rightsthehousesbe i n fc
the companies that build have to be responsible for a minimum standard of greening that is stated

as a right for the people who will live there

Besides the rights, in this paper, we will discuss the responsibilities toward urban greening as a
matter of environmental justice. Esther has summarized the responsibilities in a hierarchical aspect.
The first responsible party is the city council because it is the authority and the center of decision
making, then the citizen and the housing compacoese next in holding responsibilities. All the

three parties share differentiated responsibilities. For example, the city council is responsible for
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improving greenery in public spaces, the citizen responsible for greenery in their own private
spaces, anthe housing companies are responsible for following the standards set by the city
council. By applying this theme in Malburgen and based on the distributional and procedural
analysis, we can observe that the Malburgen city council team's responsihitityagally fulfilled

because of the uneven distribution and lack of green infrastructure in public spaces within
Malburgen territory. Likewise, in the private spaces belonging to the citizens living or working in
Malburgen, the greenery in most of thévpte areas was very low. For the housing companies, the
story is quite different because a big part of Malburgen was built urgently after the war, and there
was an urgent need for housing and less focus on greenery. So all these factors led to the current
situation. Renee, the representative of Ruimtekoers, shared the same opinion as Esther, and she
went beyond the direct responsibility of only improving the green infrastructure. In that sense, she
said" ét he basic responsi bncl, butalso thehlaral jodernfmentneed t he ¢
to implement in education for instance laws that all schools need to deal with green and teach the
kids about it. So I think we need to make a societal change that should be implemented from the
governmental levebteventually get the citizens to start also taking responsibility. However, we
cannot now expect from the citizens to start taking responsibility because it is not in any more our
society that we teach each other to care about nature anymore. So itvathrthe city council

being responsible and then later responsibilities are distributed on different TeRelsée freed

the citizen from direct responsibility through her words, and she called for societal change that
would eventually produce responsilgigizens. Vincent, Walter, Rebecca and Alie also claimed

that the responsibilities should be shared on different levels, which, according to them, are still not
fulfilled in Malburgen due to the lack cftizen participation as anakd in the proceduraspect.

In conclusion, the rights and responsibilities were discussed as an intersubjective matter rather than
objective and subjective perspectives. As discussed in the second chapter, rights and
responsibilities are controversial topics that cannaidsta one fact; however, sharing a similar
subjective opinion among conscious minds makes this opinion intersubjective. In other words, this
opinion becomes objective for this specific group.

4.4. Recognition as a matter bfrban Greening

The last conept to be discussed in Malburgen case is the recognition concept, and the focus will
be on both citizen and spatial recognition. In other words, we will try to distinguish whether all
social groups in Malburgen benefit from urban greening, likewise f@paees whether greenery

is allocated spatially in a similar pattern.

First, for the spatial allocation, the distribution analysis showed a lack of greenery inside the
neighbourhood, while the area around the neighbourhood is richer with green infuastruct

Fl oortje conf i r maavneahthesivemahdenthe bdurdarieseoi Mhalpurgen it

is green, but in the middle, a lot of concrete and construgtion Mi r j am Al exander al
similar opinion as Floortje, and that was one of the ma&asons that let her adopt some spots in

Malburgen to make them greener, as she said. Also, the greenery distribution inside the
neighbourhood is distributed differently, and that was shown through the three indicators of the
greenery index in public spes, private spaces and the distribution of trees. All these indicators
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showed iregular distribution when anadgd previously. Consequently, spatial misrecognition in
Malburgen exists where some places are greener and get more greenery attention than other

To fully unpack the recognition concept, we need to investigate citizen recognition in terms of

urban geening, and this will be anagd through the following aspects: the socioeconomic factor

that includes the procedural analysis and cultural badkgie Starting with the socioeconomic

factor, Esther Hogendoorn and all the respondents mentioned that most people living in Malburgen

are poor, and the neighbourhood itself has a lot of social problems. The respondents related this

issue to urban greenitigrough different frames. Mirjam Alexander thinks that people should first

feel involved, then they can feel that ability to influence, which leads to a sense of ownership, and

this ideology would trigger people to be more active and participate in imgrakre green

infrastructure in their neighbourhood. However, this feeling of involvement does not apply to the

citizen of Malburgen she said. Similarly, Walter said, joor neighbourhoods like NMaurgen,

people are less orgasid. What we see is thatetfTukish community they are orgaseid within
themselvesé, and this applies to kinds of differ
t he Dutch groupé and all | ive separately togethe
with each ther!" So he hinks that failing to be orgaseéd and united makes their voice weak. So

the absence of a robust stance for improving the neighbourhood's green infrastructure results in
marginalized groups who cannot benefit from a proper green infrasgu®ebecca and Alie

discussed that poor people in Malburgen cannot benefit from the subsidies offered by the city

council for greening initiatives due to the long administrative process and the obligation of paying

the whole amount in the beginning, andritthey get back a small part of what they paid. In that

content, Rebecca saice ‘B u t a | ot of peopl e, for exampl e, C ¢
amount . So || want these procedures to go easy,
Renée also meioned that being poor and having social problems will reduce the chance of having

active citizens who would keep tracking the improvement of the green infrastructure because it is

not a priority for them which is the case in Malburgen. For the cultuckignaund aspect, all the

respondents agreed that Malburgen is a multicultural neighbourhood, so people from different
countries live there. Rebeccasdidé s ome mot hers | i ke to clean their
they bleach the garden and ruin theegn parts, so the backgrounds affect. But still, | cannot say

this is typical for people from Turkey, Morocco or any other couhEgther's point of view also

meets with Rebecca in this regard, and she mentioned that different cultures and hablitevaffect

people recognize greening.

4.5. Conclusion

Through the analysis of the five concepts, we found out that they have a reciprocal relation to how
they impact each other. For example, the distribution of greenery is due to specific procedures and
the asignment of rights and responsibilities. At the same time, the way greenery is distributed can
lead to changes in the procedures, including the deeisaking processes, which will influence

how rights and responsibilities are assigned. Also, duringribysis of greenery, it was necessary

to relate the greenery distribution and its procedures. These concepts drove a set of conclusions
about urban greening in Malburgen based on subjective, objective and intersubjective matters. So
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the set of conclusionis this section is related to the five concepts about greenery in Malburgen
Neighbarrhood.

First, regarding the distribution concept, based on the real observation and the greenery index, the

green infrastructure in Malburgen is not distributed equaliyhiwwthe neighbourhood, most public

areas, mainly the streets and between the houses, showed scarcity in greenery, while greenery was

more available around the neighbourhood. In addition, the low green index in private spaces is
evidence of the lowinteset i n greenery from the citizensod sid
the heat stress analysis that showed that high heat levels dominate the neighbourhood. So the right

to access a healthy environment does not fully apply in Malburgen becauses theracicess to

the benefits of greenery, which is about reducing heat stress.

Moreover, based on what was discussed in the procedures, the absence of a proper participation
level proves the low interest that we talked about. The basics are being ddtvemddn greening

from the city council side by hiring Dolmans landscape company. However, the collaboration
between the city council and the citizens to improve the green infrastructure is still weak. Three
main reasons stand behind this finding. Fitts, communication gap between both parties leads
people to be ignorant about the available procedural opportunities. For example, locals do not know
about subsidies, or the related procedures are unclear. Second socioeconomic problems in the
neighbourhoodare another barrier that drives people to remove greenery from their priority list.
Third, the community in Malburgen is scattered and divided into groups based on their cultural
belonging, which means they are not united under specific goals that dasheiggeening the
neighbourhood. So failing to be united reduces the opportunity to create an identity for the
neighbourhood. Thus no robust voices will be raised for the city council to improve green
infrastructure.

In addition, thediscussed responsiiiies do not match the reality in Malburgen, which means that
the findings of greenery distribution and procedures showed that the responsibilities are not
distributed equally in the neighbourhood. The reason behind that is the low patrticipation from the
citizen side, which was explained in the procedural section. One more important finding is
regarding the initiatives in Malburgen that are contributing to the green infrastructure. However,
they still face obstacles for two main reasons based on thedmdiine first reason is the low
participation due to the difficulties in reaching the citizen. And the second is the miscommunication
with the city council that sometimes opposes some of these initiatives due to logistic or safety
reasons, as the ownerstbé initiatives claimed.
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5. Spijkerkwartier case

Similar to the Malburgen case study, the same data analysis steps will be applied to the
Spijkerkwartier neighbourhood in this section. However, the latest has different facts and historical
data.Spijkerkwatrtier is located in the northern part of Arnhem, on the right side of the city center,
and it was built in the early 20th century, characterized by its condensed historic urban fabric
(Stichting Bewoners Spijkerkwartier, n.d.). At the beginnifidne 21st century, the neighbourhood
underwent radical changes. After being a neighbourhood dominated by violence and prostitution,
it became an attractive neighbourhood with a friendly environment for all social and age ranges
interested in living therdn addition, Spijkerkwartier, after those changes, gained a robust social
structure, where many artists and active citizens moved to live there and some of them used to live
there, and all together worked on improving the neighbourhood from differeatssanotd mainly

the green infrastructure aiming to produce a healthy and beautiful environment in the
neighbourhood (Omroep Gld, 2016). Spijkerkwartier is well known for its green activities, and its
nine hidden gardens specialize it despite the intensgtucture of the neighbourhood. Some
people call them the secret gardens of Spijkerkwartier. These gardens are growing based on the
biodiversity theme, and they are located as courtyards for the houses, which form a green canopy
for the houses in the blayard side. These gardens are kept and preserved by the citizen who takes
continuous care of these gardens. Also, many streets in the neighbourhood have trees that form a
green canopy along the street (Webteam Spijkerkwartier, n.d.). Furthermore, asneatenti
previously in the first part of the research, a green cool route project is being studied to be
implemented in three city parts, one of which is Spijkerkwartier. In the following sections, the five
concepts of greenery conceptualized from the theaddtamework will be anabed using the data

related to the greenery in Spijkerkwartier, and the same strategy will be used as the one for
Malburgen case.

5.1. Distribution of greenery

5.1.1. Distribution of greenery according to real observation

In order to describe the green infrastructure in Spijkerkwartier, 24 photos were taken from different
positions in the neighbourhood. These photos can be found in appendix 2, and their locations are
shown in figure 16 below. Similar criteria as Malburgen wseduhere to choose the locations of

the photos. The photos' locations objectively represent the existing greenery in Spijkerkwartier and
mainly the public green infrastructure in the public spaces, such as the streets, gardens, and parks.
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Figure 16 Locations of the taken photos in Spijkerkwartier (Atlasnatuurlijkkapital)

As shown in the photos from the appendix, most of the streets in Spijkerkwartier have greenery and
mainly trees with a green tree mirror at the bottom of eash For some of these streets, the
alignment of the trees forms a green canopy over the street. By observing figure 17.a and most of
the photos in appendix 2, we can see the tree alignment on both sides of the street that forms a
green cover over the stteand a shaded part of the facades.

Figure 17.a Prins Hendrikstraat in Spijkerkwartier Figure 17.b Spijkerstraat in Spijkerkwartier
(google maps) (google maps)

One of the ways to evaluate the availability of greenery is to distinguish the number of trees over a
specific part of the street. Figure 18 shows a street that measures 177 meters contains 26 trees, 12
on each side of the street, planted in front of 28 houses on each side of the street, which means an
average of 2 trees for every four houses. However, not all the streets have this standard of trees in
the neighbourhood; some have more, and others havéridggire 17.b we can see that no trees

are available on the street Spijkerstraat due to the spatial matters, but at the same time, we can
observe the greenery climbing on the walls of the buildings.
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Figure 18Street lengthi Sgjkerkwartier (Atlasnatuurlijkkapital)

Spijkerkwartier also has a special urban structure, in which the buildings are constructed like
guadrilateral forms that are eventually centred with an open court. As shown in figure 19, these
courtyards are marked thigreen colour. They planted with trees and other types of plans which
make greenery their dominant character. In addition, the houses gain direct benefits, like shading
from the trees in the courtyards, because these constructions are directly conmettted
courtyards. From this real observation, we concluded that Spijkerkwartier has a green character
within its special urban fabric, and the level of this green character will be better understood after
unpacking the other concepts.

Figure 19 greenery in the courtyards and th back gardens (Atlasnatuurlijkkapitaal)

5.1.2. Distribution of greeneryased orGreen index
Similar © Malburgen case, we will analy the greenery by using the four green indexes for

Spijkerkwartier For the first aspect, figure 20.a shows two different indications for the greenery in
Spijkerkwartier. The northern part indicates an amount of greenery that ranges between 10 and 20
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%, while the southern part shows higher indications between 30 and Bas#d on the first
indicator, we can see that greenery is not equally distributed across the neighbourhood.

Figure 20.a greenery index in Spijkerkwartier Figure 20.b trees index

(klimaateffectatlas) (Klimaateffectatlas)

Second, the trees indicator indicates the whole neighbourhood as one zone, and it shows that trees
occupy between 20 to 3086 the neighbourhood area. This indication of the index of the tree can

be considered an average amount due to the historical congested urban structure in Spijkerkwartier.
However, the weakness of this index is that it shows the whole neighbourhood $am¢h@ange,

which contradicts the real observation as shown previously in figure 19. Some parts of the
neighbourhood have much fewer trees than other areas. For example, the red colour representing
greenery in the figure is detected less in the northentropthe neighbourhood than in the southern

part.

Figure 21.a greenery index in public spaces Figure 21.b greenery index in private spaces
(klimaateffectatlas) (Klimaateffectatlas)

For the third indicator, greenery in public spaces ranges between 20 and 30 % all over the
neighbourhood, as shown in figure 21.a. In comparison, the indicator shows a higher amount of
greenery in private spaces ranging between 40 and 50 %, as presented in figure 21.b. When we say
private spaces, this means places owned by the citizens. So the indication of the greenery in private
spaces in Spijkerkwartier shows to what extent the citizagsafiention to the greenery in their
places, which can also impact their attention to the greenery in the whole neighbourhood. These

48



,\%,ﬂ Radboud
%7 Universiteit

aspects will be further understoodiive comingsections after anading the green infrastructure in
the neighbourhood tbugh the other concepts.

5.1.3. Heat stress analysiad thegreeneryimpact

The same strategy of andlyg heat level for Malburgen case will be applied in this section for
Spijkerkwartier. In figure 23, we can see the heat map for Spijkerkwartiere@ihelour on the

map shows the high heat level, which reaches its maximum of 49 degrees at some small spots on
the northern side of the neighbourhood. This finding indicates that some parts of Spijkerkwartier
suffer from heat stress, especially in thetimoHowever, this scene is different in the southern part,
where the mix between the blues colour (lower temperature) and the red one (higher temperature)
is observed more, so the availability of greenery in the southern part helped in reducing heat level
in which the blue colour is detected within the areas where trees are available. In addition, the
courtyards marked in green in figure 19 are dominated by the blue colour, as shown on the map
below, and these courtyards are green areas, most of whigh @erpublic gardens for the
neighbourhood. Also, the map shows many streets with the alignment of blue spots where the trees
are planted. These alignments indicate the impact of tree canopies in reducing the heat levels. At
this stage, we can concludett&pijkerkwartier suffers from high heat levels, but the existing green
infrastructure saves the neighbourhood from wide ranges of high heat levels.
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Figure 22 Heat level in Spijkerkwartier during heat wave (Klimaateffectatlas)

5.2. Urban greening procedures

In this section, we will anabg the procedures of urban greening in Spijkerkwartier by referring to
the six interviews. One of these interviews was conducted with the city council team in
Spijkerkwartier represented by Hewkintenk, who works on greenery and climate change issues
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in Arnhem city council, focusing on Spijkerkwartier. And five interviews were carried out with
citizens living or working in the neighbourhood who are involved in urban greening there. Similar

to Malburgen case, objective and subjective data about procedures that were shared by the
respondents will be used in this section to understand the justice issues related to the procedural
concept.

Three main facts that apply in Spijkerkwartier regarding urgegening procedures were
mentioned by all the respondents, which represent the objective matters. First, in Spijkerkwartier,
the city council have a signed contract with Sight landscaping to take care of the green
infrastructure, as Henk and four othespendents mentioned. Second, Henk mentioned that
Buurtgroenbedrijf is an orgassition that started as a citizen initiative and focuses only on greenery

in Spijkerkwartier. The third fact is unique for Spijkerkwartier because it was only applied there,
where the city council team Leefomgeving in Spijkerkwartier has more authority than others in
different neighbourhoods. In that regard, Henk s@i& i t 6 s pretty uni que, t he:
decisions regarding the Spijkerkwartier neighbourhood, and make mameytte parking taxes,

and get budget from the city council, but all this money have to be used for the neighbourhood not
for private use, so they have the authority to make the decisions in the neighbouthood nd h e
added that their procedures also induaking care of the green infrastructure. These are the main
procedural aspect of urban greening in Spijkerkwartier under the objective matters theme.

On the other hand, many subjective aspects were distinguished during the interviews about the

urban geening procedures in the neighbourhood. The greenery work in the neighbourhood is done
through a collaboration pattern. Sight company have to collaborate with Buurtgroenbedrijf, and the

citizens, as an attempt to keep tracking what people want to imprtve green infrastructure and

what are the possible opportunities as Henk explained. In addition, Spijkerkwartier is known for its

nine community gardens, that the volunteers from the neighbourhood take care of. Baart from
Buurt gr oen lthese raé thef mais @ublit gafidens in Spijkerkwartier, and they are

maintained by the citizens. They have a small budget from the city council, and they can ask them

for help if they need it, for example when some stuff need to be takeld aw&Ayn n e mi e k e, fro
Spijkerkwartier, is also involved in improving the green infrastructure in the area and responsible

for the school garden. Daan also adopted a spot in Spijkerkwartier and turned it into a garden to
enhance the green infrastructure. Besides Buurtgroenbednijérieke has mentied that there

is another orgasation in Spijkerkwartier called Dazo initiated by a group of citizens living in the
neighbarrhood and very experienced in the green infrastructure. Annemieke added that sometimes

Team Leefomgeving ask Dazo do some greening stuff in the neighldmod. Another active

citizen in the neighbwrhood, Louise Drosten has mentioned that in Spijkerkwartier there is
Spijkgroenwijk team which represents the people who adopt the tree mirrors in the ngigbdo

to keepit green. So in Spijkerkwartier citizens are very active and their participation is a major part

of the procedural structure, thawehavaashurelnep hasi zed
thirty volunteers in this area to participate in the greeneryt,wshen you are a volunteer you can

lift some stones infant of your home and keep that garden infant of your house, others participate

in one of the gardens, and others adopt boom spiégelsKk at j a al so shared the
regarding citizen participatip when she said that in Spijkerkwartier, many spaces were adopted
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by citizens and were integrated into the green infrastructure. Most of these adopted spaces would
stay stones if citizens didn't do these initiatives.

The procedural aspect of urban gregnin Spijkerkwartier will be explained in two categories: the
procedural shortcomings and the contribution of current procedures to the green infrastructure. The
respondents were satisfied with the citizen participation in Spijkerkwartier based onevtesdith
However, Annemieka has pointed out a weakness in this process because it is not easy to find fresh
volunteers for the greening activities recently, and most of the current volunteers have lived in the
neighbourhood for 20 years or more. Spatialllemges were another procedural issue mentioned

by Henk, such as the narrow streets that characterize the historical urban structure of
Spijkerkwartier. So, it is not possible to remove part of the sidewalk tiles to replace them with
greenery in some plas. In that regard, Henk saidé we h a v esat@mfor peppieavhoiare
disabled, and they say to me "oh no, we need at leasirmha-half-meter standard for somebody

who is on a wheelchair to pass another person, and that in Spijkerkwartier ist atnpossible.

So when people ask to replace the tiles, we say, "wait, you have to count five tiles which are equal
to one and a half meters this you cannot remove" then they say, "yes, there are only five, so what
should we do" so in fact in some placesSpijkerkwartier it is not possible because | got a big

di scussion with people who are diAsmehiédkeahd compl ai
Katja also commented on the spatial issue, but from a different perspective, they think that
Spijkerkwartiethas narrow public spaces, and parking plots are being prioritized over greenery. So
this indicates that the procedures in Spijkerkwartier face spatial obstacles, which can be a reason
why some parts have less greenery than others.

On the other hand, th@rocedural aspects have many contributions to the green infrastructure in
Spijkerkwartier based on what the interviewees mentioned. First, | would like to start with the story
of the gardens that Annemieke has mentioned. As she said, in the late dightgsspots were
planned as parking plots for the neighbourhood. However, the citizen hugely refused this idea, and
they wanted these spots, which are shown in figure 19, to become green gardens instead of parking.
After many protests that Annemieke wastd, the citizen won the battle, and these spots became
the gardens of Spijkerkwartier under the condition that the citizens had to take care of them. This
example indicates the involvement of Spijkerkwartier inhabitants in the greening processes and
thdr ability to influence the decisiemaking processes, which all the interviewees agreed on.
Another procedural contribution to the green infrastructure is the good communication between the
city council and the citien through the greening orgsations,mainly Buurtgroenbedrijf and Dazo.

So here we can see the triangulation in the procedures where three parties are committed to greening
the neighbourhood and work in collaboration. The respondents mentioned many experiences and
opinions that prove this fing. For example, Baart from Buurtgroenbedrijf saidell, we listen

to what people want and what the city council wants, and we have our ideas, and those three
together should be implemented in public spackl$o, Daan agreed with this fact when she
confirmed that Buurtgroenbedrijf is a sort of intermediate between the city council and the citizens.
As for the city council, Henk explained the triangulation role between the three parties when he
said, ‘they have to do their tasks, and one of their irfadrtasks is to talk and communicate with
Buurtgroenbedrijf and with the community about what they want and with us because we still have
some responsibilities. For example, we were talking about trees, so when Buurtgroenbedrijf
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started their work, theyaid, "okay, the big trees we cannot maintain, we do not have the
knowledge, and we do not have the equipment to go twenty meters high to cut trees" so we said
"okay, we will do that, but you will have to think with us how you can learn these thing$s so th
company also teaches them sometimes things, and they can borrow equipment, and we pay the
c o s"tinéhis statement Henk explained the harmony between the citizen, Buurtgroenbedrijf and
the city council that hired Sight. This collaboration is part ofghecedures that contributed to
improving the green infrastructure in the neighbourhood. Another procedural contribution in
Spijkerkwartier is through the social factor. According to Daan, the greening activities that included
social activities were an ieative for her to get involved. She said that she received the letter of
participation from BuurtGroenbedrijf as a local initiative from the citizen side. When she started
working, the neighbours were interested in helping her, and then she startedisgaiath them

and getting more active in developing the garden that she adopted. Daan adasdpéople do
participate, and | also feel like everyone is inspiring each dth€his social cohesion in
Spijkerkwartier is a part of the procedural procesaifban greening development. Louise Drosten

also related her interest in greening to the social factor. She has a son with different needs, and the
only time she can socialize is when she goes out to the park or the gardens in the neighbourhood
where herson can be with her. There, she can see people and talk to them. That's why she gets
interested always to participate in the neighbourhood meetings that are related to making the
neighbourhood greener.

5.3. Rights and responsibilities towards Urban Giragn

As explained previously in Malburgen case about greenery as a legal right, the same applies to
Spijkerkwartier because both neighbourhoods are located in the same city. So in Spijkerkwatrtier,
greenery is a duty of the city council that has to keepdripg to guarantee the right to a healthy
environment. Henk confirmed this when he said that in Arnhem, greenery is a matter of duty that
the city council should take care of in collaboration with different parties such as the citizens. He
also mentionedhat there are no specific legal rights that grant a specific standard of greenery for
the citizen. However, Henk illustrated the city council's role in dealing ethically with urban
greening when he saidwell, | think we are maintaining the city as a rujpality, so we must
make it possi bl e that Sowaganyneasdipg the ikzens righttoe e n
access greenery depends on the distribution of greenery and procedures that show the involvement
of the community and the city council improving the green infrastructure.

As discussed in the distributional and procedural sections, the respondents were satisfied with the
greenery in Spijkerkwartier and the community involvement in greening the neighbourhood despite
the spatial challengeslowever, Baart was not satisfied with the greenery in the neighbourhood,
and his answer wa%actually, no, it can always be more; there is a lot to gain despite the lack of
space.” Hence, Baart, who is representing Buurtgroenbedrijf, blames the urbatuig of the
neighbourhood planned with narrow spaces that cannot fit greenery as wished, leading to unequal
access to the green spaces. Henk added that the city council is currently trying to convince different
parties to improve the green infrastruetuiput this is taking a long time. So in the future, the city
council might force some steps in the urban greening field to ensure equal access to the green
infrastructure in the community. In that sense, Henk saidior' now, try to convince people and
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try to convince the developers, it is a better approach, same level, talk with one another, but we
are talking for foutfive years now and we still not seen proper cooperation from the developing
companies that build houses regarding greenery. So | thénkight need to force it more by law.

It is one of the biggest discussions in this house now. Are we going to force it, or are we still going
to make agreements and convince them that it must be gredeseim up, the right to access
urban greening is a&n improved level in Spijkerkwartier; however, it is still not equally ensured

for the whole community, and many choices are on the table to ensure that right, such us forcing
by law.

On the other hand, Urban greening should be discussed as a magtgrooisibility besides being

aright. As a responsibility, Henk has confirmed that working on the green infrastructure is a shared
responsibility among the city council, citizens and the developing companies. In that regard, Henk

s a i indthe bifbadest pepective it is shared, about 25 per cent of the spaces in whole Arnhem is

the responsibility of the city councll, it is public spaces, we have to take care of that. However, the
rest 75 per cent is i n pothevmattercof phate ard pyblicsrai vat e p
logical reason used by the city council to distribute responsibilities, but not by forcing as mentioned

in the previous paragraph. Also, all the other respondents from Spijkerkwartier agreed that it is a
shared matter. However, they alisured that the city council should offer incentives for citizens

to let them be more involved in improving greenery, at least through their own private spaces. For
exampl e, rnégadipgaonstractioth comanies, | think it is important for thmicipality

to focus maybe more on that to make sure these companies aresgst&inable and adding

enough greenery not only stones, and | think the municipality should have a facilitating role in the
neighbourhood, like encouraging people to have gmngeaed support them maybe financially, but

it would be better when it is very clear who is responsible for which gart Accor di ng t o
procedural analysis in Spijkerkwartier, we found that the urban greening tasks are distributed
among the three partiethe city council, dizens and some greening orgaations. So it can be

concluded that the responsibilities in Spijkerkwartier are, to a certain extent, assigned properly to
ensure the continuous improvement of the green infrastructure there.

5.4. Recogition as a matter dffrban Greenig

To understand the recognition matter in Spijkerkwartier, we will focus on two references, the
citizens and the spaces, first which spaces are being recognized to gain greenery improvement in
Spijkerkwartier, second whare being involved or making use of the greenery. The analysis in this
section will reflect the intersubjective matters of the recognition concept, as explained in the second
chapter.

The spatial recognition can be distinguished and evaluated usingsthieudiion analysis. As the

real observation showed, most of the streets all over Spijkerkwartier have much greenery,
especially the trees alignment that forms a canopy in some neighbourhood places. In contrast, few
photos, especially from the northern tpai the neighbourhood, showed the scarcity of the green
infrastructure compared to other streets. However, based on the photos, most of the streets in
Spijkerkwartier have a sufficient amount of greenery. The respondents confirmed this finding when
they fowed satisfaction with the existing green infrastructure, but they also considered that
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continuous improvement for greenery is always needed. For example, when Katja was asked about

how satisfied she is with the green infrastructure in Spijkerkwartierasswered,yeah, | do, but

it is never enough, [Bimtlarlyl Aneemiekq,lduiseecandhagnsharedvi t h it
the same opinion, while Baart from Buurtgroenbedrijf said that it's not enough and still needs more
improvement. Later during theterview, he showed satisfaction with the current procedures when
hesaid,(ve are doing well with greenery inSBpijkerkw
the respondents consider that most of the places in the neighbourhood have suffierearygre

However, some spaces still need much more attention, and the blame is mainly on the narrow spaces

where it is very challenging to add more greenery. Also, the green index, discussed in the
distribution section, has shown that greenery in the southaat is richer than that of the northern

one, which also confirms the interviewees' responses in this regard. Consequently, in
Spijkerkwartier, there is spatial misrecognition mainly due to the urban structure of the
neighbourhood.

Besides spatial recadion, it is necessary to analyse citizen recognition in terms of urban greening

that contributes to understanding urban greening justice issues. Two main indicators will be used

to carry out the citizen recognition analysis: socioeconomic factors amdltbeal backgrounds

of the people living in the neighbourhood. According to the city council represented by Henk,
Spijkerkwartier is a very mixed neighbourhood, with poor and rich all living next to each other. So

the benefits of greenery eventually atistributed among people with different socioeconomic

|l evel s there. He n k kthink the nmeighdalirhdods istouldalvays layeian g fi
mi xture of the rich, mi ddl e class andopoAll t o 1
the otherespondents agreed that it is a very mixed neighbourhood where many scenarios can apply.

For example, Baart and Louise revealed that it is possible to see expensive houses and social
housing in the same street next to each other in Spijkerkwartier. Tditates less social

socioeconomic segregation in the neighbourhood where both poor and rich have access to greenery.

To that end, Baart saidi, i t is mixed because you have soci al
weal t hy p ethipmeans that ther@ no visible segregation between both rich and
regarding the public greenery iémritcthe preeipd reb anorsh «
the time have their garden a bit more individualistic, while poor people add more value at the

social level, sharig look for each othér. So, according to Daands expe
economic level in Spijkerkwartier are involved in the urban greening processes through the social

factor, which can be a social activity that includes greening purposes. Katfgeeed that interest

in Urban greening could be triggered through social factors.

On the other hand, regarding the cultural background, the respondents from both sides, the citizen

and the city council, agreed on the diverse cultural backgrounds péidfebourhood residents.

So Dutch people and people from different countries live together. However, according to the
respondents, this cultural diversity does not seriously impact the greening processes in
Spijkerkwartier case, and it is more than tAatthat end, Henk saié, ¢ Spi j ker kwar ti er i s
exceptional. The people there are wellucated people who know how to talk and to whom they

have to talk Do mnak é shebigge timgghathvéull affect the city council

is thenumber of voices raised in protest, so if you have people that are willing to campaign for

their area, | think this has more effect because you get that into the local newspaper, so that has

more effect than whether the area is rich or poor. And one i@pbthing | think is when people
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participate, even if they are a small group and start doing something, the minute they start bringing

an identity to the neighbourhood, whatever that identity is, you can activate the citizens and bring
more to beinvolved Thi s i dea was also supported by Annen
they talked about the influence and involvement that inhabitants of Spijkerkwartier have. In
conclusion, based on the data from the interviews, most citizens have access to uridag gnele

its benefits in Spijkerkwartier due to their continued involvement and influence.

5.5. Conclusion

In conclusion, the green infrastructure in Spijkerkwartier showed challenging aspects, in which all
the respondents were satisfied with the gregeimethe neighbourhood. However, at the same time,
they showed collective intentions to keep improving greenery despite the spatial, social and
environmental ch&nges. The five concepts ansdy previously contributed to understanding the
green infrastrature situation in Spijkerkwartier and its dynamics in terms of distribution,
procedures, rights, responsibilities and recognition.

Starting with the distributional aspect, despite the respondent's satisfaction with the general
greenery in the neighbourbd, the analysis showed that some parts of the neighbourhood have less
greenery than others, especially in the northern part. However, the available green infrastructure is
distributed within the builup areas. The nine gardens are also located at tkeit@of the houses.

So greenery in Spijkerkwartier is not distributed equally, but all the respondents were satisfied with
the current greenery situation. This distributional aspect is historical and spatial, based on what the
respondents mentioned. Inhet words, the historical condensed urban structure of the
neighbourhood produced narrow spaces where many services like streets, parking lots, and
greenery have to fit in. Consequently, the residents and the city council aim for more even
distribution ofgreenery in the neighbourhood despite the challenging urban situation.

For the procedural aspect, Spijkerkwartier showed a unique strategy for dealing with the green
infrastructure because all parties are involved in the decision making processeshd-icgty

council assigned Sight company to take care of the basics. Second, the citizens are very active in
the greening fieldThe third party are the orgaations initiated by the citizens, Buurtgrdedrijf

and Dazo. These orgaations focus on greeny and orgarse the connection and communication
between the citizens and the city council. In addition, the procedural analysis has shown a
commitment of the citizenshvolvement through the orgamations or individual participation

drive, enabling therto influence and get the city council's attention. However, a social challenge
was distinguished in the procedural aspect regarding involving new citizens in greening processes.
An important conclusion could be added here that Buurtgroenbedrijf stareadysears ago to take

care of greenery and protect the participation and involvement ideology in the neighbourhood.

Besides the procedures and distribution, the recognition issues in Spijkerkwartier were
distinguished at a spatial level, as discussediqusly. However, the neighbourhood's mixed

socioeconomic and cultural background characters did not show a serious citizen misrecognition
regarding greenery, wherein the same street lives the rich and poor and people from different
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cultural backgrounds. IhRhave equal access to the advantages of the green infrastructure and the
same for the disadvantages. A moral@pth conclusion was distinguished from Spijkerkwartier's
case about recognition: socioeconomic is not a direct indication of recognitionqaenses.
However, people with low socioeconomic levels have other serious priorities, so they deviate their
attention from greenery toward personal and social issues. Consequently, there will be less
involvement and influence, and when the influence inutisan greening field is absent, the city
council also might have less focus on greenery in those areas where they deal more with citizens'
priorities. This conclusion was shared among all the participants from Spijkerkwartier. Based on
their experiencehey think that involvement and influence stand behind greenery recognition.

For the last concepts of rights and responsibilities, we can see that the three parties in
Spijkerkwartier deal with greenery as an embedded right. So, in Spijkerkwartier, asioEnts

have access to urban greening that has already gained much attention. Likewise, for the
responsibilities, differentiated responsibilities are distributed properly among the three parties. As
claimed by the respondents, all parties are resporigil8pijkerkwartier to take care of greenery.

For example, the citizens are responsible for the nine gardens, and they collaborate with the city
council and the greengnorgangations to distribute responsibilities. However, there is no serious
responsibiliy for the construction companies there due to the historical urban character of the
neighbourhood, where there is no space for new developments.
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6. Conclusions and Discussions

The conclusion of the research will rest on the coimparbetween both cases, which will
contribute to a better understanding of the urban greening justice issues in Arnhem city based on
the concepts derived from the theoretical framework. This understanding will lead to an answer for
the subquestions leadg to an answer for the main research question. Then in the research
implications, there will be a reflection on the research and mainly used theoretical framework. Also,
it will be necessary to discuss some limitations that were faced during the photies®nd, a set

of recommendations will be formulated based on the distinguished conclusions. These
recommendations might be useful for they aibuncil, citizens, and orgasaitions interested in

urban greening, and they might trace ways to deal withrugoeening and minimize the existing
environmental justice issues.

6.1. Case studies comparison and results

Previously, chapters four and five identified a set of conclusions about urban greening as a justice
matter in each of Malburgen and Spijkerkti@rseparately. In the final step here, we will see how
urban greening differs between both cases and what are the similarities. This comparison is based
on the following aspects: distributional, procedural, recognition, rights and responsibilities.
Compaing each aspect will lead to an answer for thequdstions. After that, it will be possible

to conclude with a final answer to the main research question.

Distribution

Malburgen case has shown scarcity in the green infrastructure within the neigidubuthile the
peripheries were richer with greenery according to the real observation. Mori@vgreenery

index was anabked based on four different index references. The general index showed a single
indication all over the neighbourhood, which codicted the real observation findings, but the

other three references were more specific. They showed close results to the real observation, and
the most significant index was the greenery in private spaces, which indicated the lowest value of
greenery inwo-thirds of the neighbourhood.

However, for Spijkerkwartier, different results were obtained. First, in the real observation, more
greenery was observed within the neighbourhood, mainly the trees forming canopies along most
streets and the nine garddreween the houses. The real observation showed that the northern part
of the neighbourhood has less greenery than the southern part. The results of the real observation
were, to a certain extent, compatible with the greenery index analysis for Spijkezkweard the

most significant contradiction with Malburgen was the index of greenery in private spaces, which
registered a high percentage compared to that in Malburgen.

This distributional aspect reflected an impact on the heat stress analysis.igotlonghoods were

affected by the high heat levels causing heat stress. However, in Spijkerkwartier the map showed
some streets with low heat levels due to the tree canopies, which was different from Malburgen

57



% Radboud
5.7 ¢ Universiteit

where the red colour representing the hight kel dominated the streets between the buildings.
Consequently, based on these two cases, the greenery in Arnhem city is not distributed equally
among the neighbourhoods, leading to uneven distribution of the heat stress and creating vulnerable
groups h some areas, which represents the disadvantages.

Procedures

In both neighbourhoods, the city council follows a basic strategy by hiring a specific company to
care for the green infrastructure. Further than this step, many procedural differences were

dist i ngui shed between the two neighbourhoods. Fi
involvement in Spijkkerwartier are more active than in Malburgen. Also, in Skijketier, there

are many orgasations initiated by citizens focusing on improving theeagr infrastructure.
Furthermore, their other important role is to reduce the communication gap between the city
council and the citizens. They reduce this gap by connecting and negotiating among all involved
parties and communicating their ideas to achigvéed goals for improving the green

infrastructure. In addition, in Spijkerkwartier, citizens are very active in the greening field, which
was shown by their influence to create the nine gardens instead of parking areas. These gardens
are still well mantained today, totally by the citizens with a yearly budget from the city council

and coordination by Buurtgroenbedrijf. This example can show how dynamic the procedural
aspect is through the involvement of all parties.

On the other hand, in Malburgentizéns are less active in the greening field, and there is a lack
of communication between them and the city council. Few greening initiatives have already started
in Malburgen, but they still encounter some obstacles, such as some restrictions setityy the
council, while some were successful. Like Buurtgroenbe@ijfintekoers is an active orgaaiion

in Malburgen, part of its focus is greening public spaces in the neighbourhood and improving
citizen involvement in the process. Some of their projgetseeded, but it is not easy to reach the
citizens in Malburge, and they do not always receive cooperative agreements with the city council.
Based on this comparison, it is possible to say that Arnhem city encounters procedural justice
issues, in which # opportunities are not distributed equally among the neighbourhoods, so the
response to urban greening will be different.

Recognition

As discussed in both cases, the recognition concept was divided into spatial and citizen
recognition concerning urbamagning. Its understanding was based on the analysis of the
distributional and procedural aspects. The results showed that spatial and citizen misrecognition
exists in Malburgen. On the one hand, for the spatial aspect, the inside part of the neighbourhood
is less green than the surrounding, andtiwias of the private spaces recorded the lowest

indication of the greenery index. On the other hand, the majority of people are poor or middle
class, and the socioeconomic problems dominate the neighbourtmeditliation leads people

to focus on their serious issues rather than getting involved in greening matters which is less
priority for them. So, they will have less influence, and fewer voices will be raised to improve
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green infrastructure. This conclusimeans that the absence of citizens' power decreases the
required attention for urban greening from the cayril and some greening orgsations.

For Spijkerkwartier, the analysis of the distributional and procedural aspects revealed a different
scenario. The historical urban structure stands behind the spatial misrecognition issue in the
neighbourhood. However, for citizen recognition, Spijkerkwartier has a unique mixture of people
with different socioeconomic levels living next to each other, sg thave equal access to the
available green infrastructure and bare similar consequences in case greening issues exist. In
addition, the procedural analysis has shown that citizens have influence in Spijkerkwartier for being
always active in urban greenintheir influence makes their voices robust when being raised, thus
getting the city council's attention. Based on these findings, spaces and groups are not recognized
equally by the green infrastructure in Arnhem city. In some neighbourhoods, vulnemlye gre
disadvantaged by the lack of greenery, and in other areas, some are privileged to enjoy the
advantages of greenery abundance.

Right and Responsibilities

There were no direct legal matters that state urban greening in terms of rights ansilvéisigsn

in both cases. For the rights issue, the city council establishes urban greening as an embedded
duty and the main pillar contributing to the right to a healthy environment. Considering this
definition and the analysis of the previous three cpts;éhe citizen has less access to the

benefits of the green infrastructure due to the scarcity of greenery in the neighbourhood. While in
Spijkerkwartier, despite the condensed urban structure, the area indicated more accessibility to
the green infrastieiure due to the nine gardens between the houses and tree canopies formed
along the streets. However, Malburgen showed less access to the green infrastructure in the
residential zone, and the greenery was allocated unequally, with more greenery omptiezipsri

of the neighbourhood. So, by defining right as access and allocation of greenery, we can say that
citizens in Spijkerkwartier have more access to the green infrastructure than in Malburgen.

For the responsibilities, the procedural aspect forrugsaening in Malburgen showed disparities

in the distribution of responsibilities among different parties. However, in Spijkekrwartier, there
was harmony in the procedures among the three parties, the city coitimeihscand the greening
organgation. They all share greening responsibilities but on different levels. Again, in each
neighbourhood, responsibilities were schematized differently. In Malburgen, the various parties do
not share equal responsibilities toward urban greening, while in Spijkeikmyaesponsibilities

were more evenly distributed among all parties. Consequently, rights and responsibilities results
for both neighbourhoods indicate that these two aspects are not distributed equally in Arnhem city.
In some areas like Malburgen, thenee groups who still do not enjoy the right to access urban
greening. Also, the responsibilities are not defined where one party has to hold more responsibilities
than others.
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Results and research question answer

In conclusion, the comparison of tikeefive concepts was an approach to give a comprehensive
answer to the main research question about whether the green infrastructure and urban greening
strategies in Arnhem city contribute to environmental justice or not. Due to the disparities between
both cases for each concept and the existence of vulnerable groups in some areas and privileged
groups in others, we can say that there are urban greening inequalities in Arnhem. These findings
indicate the weak position of the green infrastructure to comgritauenvironmental justice in the

case of Arnhem.

6.2. Research implicatiorend reflection

This research aimed to understand the environmental justice issues in urban greening. For that
purpose, two neighbourhoods from Arnhem city were chosen astad&ssThe urban greening

justice matters were assessed based on five different concepts: distributional, procedural,
recognition, rights and responsibilities. The assessment of these concepts was based aimed to
answer the main research question: Do tteem infrastructure and urban greening strategies in
Arnhem contribute to environmental justice? And based on the conclusions that we reached, it was
possible to answer this question and form an understanding of the justice issues in urban greening
in Arnhem city.

As discussed in the introduction of the research, most of the available literature has assessed justice
issues in urban greening by focusing on a particular concept, for example, distinguishing
inequalities based on a distributional aspect only procedural one. On the other hand, there is a
scarcity of literature that combine many concepts for the assessment of justice issues. To that end,
the results of this research contribute to the scarcity of literature that offers a comprehensive
undersanding of the environmental justice issues through multiple and interrelated aspects. In
addition, the results of this paper can be used by the city councils, in general, to understand more
about the general justice issues in urban greening because ofuttieaspects of the used
framework. And mainly, Arnhemity council and greening orgasaitiorsin Arnhem can make use

of this paper that directly shows the greening justice issues specific to Arnhem. So they would be
able to work on reducing these issued make use of the suggested recommendations.

The theoretical framework for this research contributed to-aejth understanding of the urban
greening justice issues. On the one hand, the design of this framework consists of five concepts
used to asseggeen infrastructure. These concepts contributed to explaining the topic of urban
greening from different interrelated perspectives. For example, greenery distribution was related
to greening strategies and procedures. In addition, the greenery procedudgstribution were
necessary to understand the recognition matter. The same applies to rights and responsibilities, in
which their assessment depends on the other three aspects. On the other hand, this framework
allows for analysing each element thrbugpjective and subjective matters or intersubjective
matter, facilitating access to broader information. This dynamic is useful for this research
combines the justice topic and urban greening topic. The subjective matters dominate the justice
topic, and a intersubjective pattern applies for certain measures. And for the Urban greening
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topic, subjective and objective matters apply. In conclusion, using different interrelated concepts
and assessing them through subjective and objective matters shows &dspeut of the

theoretical framework and makes it more efficient to study justice topics to obtain comprehensive
results.

6.3 Limitations

This research attempts to understand urban greening in Arnhem city as an environmental justice
matter. And we wer able to formulate an understanding of these justice issues by investigating the
green infrastructure in two neighbourhoods in Arnhem city through the theoretical framework
explained in the second chapter. green infrastructure was ansdyl through thdive concepts

derived from the environmental justice theoretical framework. However, certain limitations were
encountered during the research process, and they are mainly theoretical and methodological
limitations.

For the theoretical limitations, righ#sd responsibilities are very broad topics that neatepth
understanding, especially when related to a certain topic or field. This research required these two
concepts to explain justice issues in urban greening. Due to the required content &setishr

and its time limits, it was impossible to gedepth about rights and responsibilities. So the study
settled on understanding how the city council and the citizens perceive them. In addition, no clear
and direct legal matter was found in the htewre that stated urban greening is a legal right for
citizens in the Netherlands. Also, there were no clear legal responsibilities regarding the greening
field. So, there is a lack of data that relates rights and responsibilities to the urban greénying top
which makes this theoretical limitation the main barrier to goirggijpth for discussing these two
concepts.

On the other hand, the research process encountered a methodological limitation about having more
interviews with respondents representing ¢ity council. For this research, it was planned to have
more interviews with the city council representing Malburgen on the one hand and Spijkerkwartier
on the other hand. However, due to the Ceidand lockdown stages and the time limit, it was

not eay to reach more representatives from the city council to arrange meetings with them. So we
tried as much as possible to obtain the primary and suitable data from the two city council
respondents representing both neighbourhoods.

6.4. Recommendations

Based on the five concepts, the previous conclusions have revealed a set of justice issues
concerning urban greening in Arnhem city. This paragraph will suggest some recommendations
based on the current justice issues distinguished previously. In préotiee recommendations
contribute to reducing the justice issues in urban greening by improving the urban greening
procedures and distributions. This, in turn, strengthens recognition, responsibilities and rights
matter. Indeed, the main target groups esthrecommendations are the city council and the
environmental and greening organisations. These organisations mainly belong to citizens who
primarily focus on urban greening. In this research, Buurtgroenbedrijf and Ruimtekoers represent
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these organisati@n In addition, these recommendations can be useful for citizens interested in
urban greening and seeking how to improve their contribution to this field. Bellow, the proposals
will be stated and will be the closure section of this research:

1 The communicagon gap between the city council and the citizen should be reduced. This
gap exists in the Malburgen case. However, in Spijkerkwartier, Buurtgroenbedrijf and
Dazo played an important role in reducing this gap. So city councils have to deal with such
organsations as a blessing that connect them with the inhabitants to encourage their
involvement in the greening processes.

1 In Malburgen and other neighbourhoods with similar urban greening reality, the city
council have to introduce more initiatives and sdiesi that promote the improvement of
the green infrastructure. And the procedures of these initiatives and grants should be simple
and easy to avoid obstacles that discourage people from participating. These Subsidies can
also be a strategy to improve tgeeen infrastructure in private areas. However, proper
communication is required to inform the citizens about these initiatives and subsidies. This
i ssue was distinguished in Mal burgen, wher e
for creating a green od.

1 As learned from Spijkerkwartier case, the social factor contributes to the success of urban
greening strategies. So in Malburgen, the cityncil or the greening orgamations like
Ruimtekoers might create social activities that indirectly serverdenmg procedures. |
have made the following sketch that would explain this recommendation:
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Figure 23 schematic diagram (by researcher)
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1 As mentioned in the first recommendatighe role of the greening orgaations is
important to connect both the city council and citizens to meet similar goals that serve
urban greening. So, the citguncil might offer these oagisations more flexible authority
for co-deciding on urban greening processes, which can facilitate their workchiale
the results faster.

1 Another recommendation is related to the rights and responsibilities. These two concepts
should get a more robust character in which the city council might establish some basic
rights and responsibilities as a legal matterceoning urban greening. For example, the
city council might set some laws on the housing organisations about implementing
minimum standards of greenery in any construction project. So, this means that rights and
responsibilities might be used legally teaive different parties in the greening strategies,
which can create a duty matter distributed equally among all.

1 The last recommendation is more related to the procedural aspect. Wiody tuaincil
or greening orgasations choose specific areas t@lament greenery, it is not enough to
use the general greenery index to analyse greenery distribution. However, they have to do
a real observation to understand how greenery is distributed within the area, upon which
they can make decisions that promotearthe equal distribution of the procedures.

To conclude, the success of Spijkerkwartier in dealing with green infrastructure can be used to

learn from their experience, especially regarding the procedural aspéett ireighbourhood,

the involved parties in greening are seeking more improvement for the green infrastructure in

their area. Thatodés why some of the suggested r ec
Spijkerkwartier, which showed a certain levebatcess in urban greening. This research can be

an example reference for future research that would address justice issues, in which they can use

the multi conceptual frameworkifferent conceptsan beused rather than only limiting the

topic to one spedif aspect. For example, combining the distributional concepts with procedures,

recognition, rights, and responsibilities reflects a noomaprehensivenderstanding of the

subject.
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