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-Any selected referee who feels unqualified fo review the research reported in a manuscript or knows
that its prompt review will be impossible should notify the Editor without delay.

-Reviews must be conducted objectively. Personal criticism of the author is inappropriate. Reviewers
should express their views clearly with supporting arguments.

-Any manuscripts received for review must be treated as confidential documents.

The Peer Review Process
Authors submit manuscripts to the Editorial Office via the online system. The author receives confirmation
of the receipt of the manuscript from the editorial team. The Chief Editor first reviews the manuscript, and
he is assisted by Section Editors (could also be Co- or Associate Editors). The Editor assigns a Section Editor
fo see the manuscript through the complete review process and return it with a recommendation or
decision. The manuscript is checked to see if it meets the scope of the journal and its formal requirements.
If it is incorrect or unsuitable, the author should be informed and the manuscript will receive a direct
rejection. Manuscripts that are not suitable for publication in the Journal will receive a desc rejection.
A rejection letter is sent to the author stating the reason for rejection. If the manuscript conforms to the
aims and scope of the Journal and formally abides by the Instructions to Authors, it is sent out for review.
The reviewer reads and evaluates the manuscript and eventually sends a review report to the Editor-in-
chief. Based on the reviewers’ comments, the Editor-in-chief decides to:

o Accept the manuscript without further revision

e Accept after revision

o Ask the authors to re-submit

e Reject
An acceptance letter is sent to the author and the final manuscript is forwarded to production.
Sometimes, the authors are requested to revise their manuscript in accordance with the
reviewers’ comments and submit the updated version to the Editor-in-chief. The time for review can be
set from 4 to 8 weeks depending on the discipline and the type of additional data, information or
argument required. The authors are requested to make substantial revisions to their manuscripts and re-
submit for a new evaluation. Inthe case of rejection, a rejection letter will be sent to the authors and the
manuscript will be archived. Reviewers might be informed about the decision.
After review, the manuscript goes to the ‘Copy Editor’ who will correct the manuscript in respect of the
correct referencing system in accordance with the journal style and layout. When the ‘Copy Editor’
finishes his/her work, the manuscript will be sent to the ‘Layout editor’.
The ‘Layout Editor’ is responsible for structuring the original manuscript, including figures and tables, into
an artficle, activating the necessary links and preparing the manuscript in various formats, in our case PDF
and HTML format. When the Layout Editor finishes his/her job, the manuscript will be sent to ‘Proof Edifor’.
The Proof Editor confirms that the manuscript has gone through all the requisite stages and is suitable for
publishing.
All the reviewers of a paper act independently and they are not aware of each other’s identities. If the
decisions of the two reviewers are not the same (accept/reject), the Editor may assign additional
reviewers.
The Editorial team shall ensure reasonable quality control of the reviews. In respect of reviewers whose
reviews are convincingly questioned by authors, special attention will be paid to ensure that the reviews
are objective and of a high academic standard. When there is any doubt as to the objectivity of the
reviews or the quality of the reviews, addifional reviewers will be assigned.
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The manuscript submission and the peer review process are broken down into the following steps:
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Figure 1. Peer Review Process.

CrossCheck Plagiarism Screening System

Papers submitted to the Journal of Contemporary Urban Affairs will be screened for plagiarism using
iThenticate plagiarism detection tools. The Journal of Contemporary Urban Affairs will immediately reject
papers evidencing plagiarism or self-plagiarism.

What is plagiarism?

Plagiarism is the use of published and unpublished ideas or words (or other intellectual property) of others,
without attribution or permission, and presenting them as new and original, rather than derived from an
existing source. The intent and effect of plagiarism is to mislead the reader as to the contributions of the
plagiarizer. This applies whether the ideas or words are taken from abstracts, research grant applications,
Institutional Review Board applications, or unpublished or published manuscripts in any publication
format. Plagiarism is scientific misconduct and should be addressed as such.

Self-plagiarism refers to the practice of an author using portions of their previous writings on the same
topic in another of their publications, without specifically citing it formally in quotes. This practise is
widespread and sometimes unintentional, as there are only so many ways to say the same thing in varying
contexts, particularly when compiling the methods section of an article. Although this usually violates the
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copyright that has been assigned to the publisher, there is no consensus as to whether this is a form of
scientific misconduct, orhow many of one's own words one can use before itis fruly "plagiarism." Probably
for this reason self-plagiarism is not regarded in the same light as the plagiarism of ideas and words of
other individuals. If journals have developed a policy on this maftter, it should be clearly stated to the
authors.
Direct plagiarism is the plagiarism of a text. Mosaic plagiarism is the borrowing of ideas and opinions from
an original source and a few verbatim words or phrases, without crediting the author.
Authors must adhere to the following steps to report any evidence of plagiarism:

1. Inform the editor of the journal where a plagiarized article is published.

2. Send the original and plagiarized articles with the plagiarized part highlighted.

3. If the evidence of plagiarism is convincing, the editor should arrange for a disciplinary meeting.

4. The plagiarist should be asked to provide an explanation.

5. In the case of non-response within the stipulated fime frame or of an unsatisfactory explanation,

the article should be permanently retracted.
6. The author should be blacklisted and debarred for submitting any arficles to a particular journal
for at least 5 years.

7. The concerned head of the institution must be nofified.
The author bears the responsibility for checking whether the material submitted is subject to copyright or
ownership rights, e.g., figures, tables, photographs, illustrations, frade literature and data. The author will
need to obtain permission to reproduce any such items and include these permissions with their final
submission. Where use is so restricted, the editorial office and Publisher must be informed with the final
submission of the material. The author should add any necessary acknowledgements to the typescript,
preferably in the form of an acknowledgements section at the end of the paper. The author should credit
the source and copyright of photographs, figures, illustrations etc. in the supplementary captions.
Adapted from: Bella H. Plagiarism. Saudi J Med Sci 2014; 2:127
Publication Ethics and Malpractice Statement
The Journal of Contemporary Urban Affairs is dedicated to following best practices on ethical matters,
errors and refractions. With this in mind, the journal follows the guidelines and policies published by
the Committee on Publication Ethics (COPE) in respect of ethical rules and the responsibilities of authors,
journal editors/subject editors, reviewers and publishers. The prevention of publication malpractice is one
of the important responsibilities of this journal’s editorial feam. Any kind of unethical behaviour is not
acceptable, and the Journal of Contemporary Urban Affairs does not tolerate plagiarism in any form.
Authors submitting articles to the Journal of Contemporary Urban Affairs must affirm that manuscript
contents are original. Furthermore, they must warrant that their article has neither been published
elsewhere in any language fully or partly nor is it under review for publication anywhere else. The ethics
and malpractice statement of the Journal of Contemporary Affairs has been written in accordance with
COPE’s general guidelines hitp://publicationethics.org/.
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Publication Decisions

The editors of the Journal Of Contemporary Urban Affairs are responsible for deciding which of the articles
submitted to the journal should be published. The editors are guided in reaching their decision by referees’
reports and may confer with other editors or reviewers in making this decision. They are also guided by
the journal’s policies and constrained by such legal requirements as shall then be in force regarding libel,
copyright infringement and plagiarism.

Fair play
All manuscripts will be reviewed based on intellectual content without regard for age, gender,
race/ethnicity, sexual orientation, country of origin, or the political philosophy of the author(s).

Confidentiality and Anonymity

All manuscripts submitted for peer review are kept strictly confidential. The editor and any editorial staff
must not disclose any information about a submitted manuscript to anyone other than the corresponding
author, reviewers, potential reviewers, or other editorial advisers as appropriate. At no time will editors or
reviewers utilize submitted materials without the consent of the authors.

Reviewers must keep the content of the manuscript, including the abstract, confidential. They must inform
the Editorial Office if they would like a student or colleague to complete the review on their behalf. The
Journal of Contemporary Urban Affairs operates double-blind peer reviews. Reviewers should be careful
not to reveal their identity to the authors, either in their comments or in metadata for reports submitted in
Microsoft Word or PDF format.

Fundamental errors in published works
When a significant error or inaccuracy has been discovered in a published work (with or without the
author notifying it), the journal editors will cooperate with the author to retract or correct the paper
accordingly. If a correction is deemed appropriate, the editors reserve the right to correct the published
material and include a dated erratum.

Disclosure and Conflicts of Interest

Conflicts of interest (COl’s, also known as ‘competing interests’) occur when issues outside the research
could be reasonably perceived to affect the neutrality or objectivity of the work or its assessment. This
can happen at any stage in the research cycle, including during the experimentation phase, whilst a
manuscript is being written or during the process of turning a manuscript intfo a published article.

If unsure, any potential conflicts of interest must be declared or discussed with the editorial office.
Undeclared conflicts of inferest may incur sanctions. Submissions with undeclared conflicts of interest that
are later revealed may be rejected. Published articles may need to be re-assessed, have a corrigendum
published, or in serious cases be refracted. Conflicts of interest do not always stop a paper from being
published or prevent someone from being involved in the review process. However, they must be
declared. A clear declaration of all possible conflicts — whether they had any influence or not — allows
others to make informed decisions about the work and its review process. If conflicts of interest are found
after publication, this may be embarrassing for the authors, the Editor and the journal. It may be necessary
to publish a corrigendum or reassess the review process.

Conflicts include the following:

e Financial — funding and other payments, goods and services received or expected by the
authors relating to the subject of the work, or from an organization with an interest in the outcome
of the work

o Affiliations — being employed by, on the advisory board for, or a member of an organization with

an interest in the outcome of the work

Intellectual property — patents or frademarks owned by someone or their organization
Personal — friends, family, relationships, and other close personal connections
Ideology — beliefs or activism, for example, political or religious, relevant to the work
Academic — competitors or someone whose work is critiqued.

Citation Policies

Authors should ensure that where the material is taken from other sources (including their own published
wrifing), the source is cited and that, where appropriate, permission is obtained.

Authors should not engage in excessive self-citation of their own work.
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Authors should not copy references from other publications if they have not read the cited work.
Authors should preferentially not cite their own publications or those of their friends, peers or institutions.
Authors should not cite advertisements or advertising material.

In accordance with COPE guidelines, we expect that: “original wording taken directly from publications
by other researchers should appear in quotation marks with the appropriate citations”. This condition also
applies to an author's own work. COPE has produced a discussion document on citation
manipulation with recommendations for best practices.

Updating Published Papers

We differentfiate between the categories of Addendum, Erratum, Corrections, Retractions, Comments,
and Expressions of Concern. Minor errors that do not affect readability or meaning (e.g., spelling,
grammatical or spacing errors) do not qualify for an update, regardless of when or by whom the error
was infroduced. Complaints made against papers or requests to update are thoroughly investigated by
the Editorial Office with the support of the Editorial Board and final approval by the Editor-in-Chief. Other
persons and institutions will be consulted as necessary, including university authorities, or experts in the
field.

Addendum

If crucial results (e.g., additional aoffiliation, clarifying some aspect of methods/analysis, etc.) were
unintentionally omitted from the original publication, the original arficle can be amended by using
an Addendum, reporting these previously omitted results. The Addendum will be published, with arficle
numbers added, in the current issue of the journal. A hyperlink to the Addendum will also be added to
the original publication, but the original paper, itself, does not need to be updated.

Erratum

Errata should be published for scientifically relevant formatting changes, or changes to authorship if the
author or contributor list is incorrect when a deserving author has been omitted or somebody who does
not meet authorship criteria, has been included. Scientifically relevant formatting issues that require an
Erratum might include missing or unclear figures, or errors arising during proofreading (e.g., missing text).
Author Name Change Policy: Some authors might wish to change their name following publication. In
such cases, the Journal of Contemporary Urban Affairs will update and republish the article and re-deliver
the updated metadata to the appropriate indexing services (please note that all updates are
dependent upon the policies of the databases). Our teams are aware that name changes can be
sensitive and/or private in nature, for a variety of reasons that may include alignment with gender identity,
marriage, divorce, or religious conversion. Therefore, to protect the author's identity, an Erratum will not
be published and co-authors will not be notified. Authors should contact the journal’s Editorial Office with
their name change request.

Corrections

Corrections should be submitted for any scientifically relevant errors in published articles. Any changes
may be evaluated by the academic editors. Any changes after publication that affect the scientific
interpretation (e.g., changes to a misleading portion of an otherwise reliable publication, an error in a
figure, an error in data that does not affect conclusions or the addition of missing details about a method)
are announced using a Correction. This is a separate publication that links to the original paper, which is
updated. A note will also be added to the Article Versions Notes and to the abstract page, which tells
the readers that an updated version was uploaded.

Retractions

Sometimes an article needs to be completely removed from the body of research literature. This could
be due fo inadvertent errors made during the research process, gross ethical breaches, fabrication of
data, large amounts of plagiarism, or other reasons. Such articles threaten the integrity of scientific
records and need to be retracted. The Journal of Contemporary Urban Affairs follows the
recommendations of the Committee on Publication Ethics (COPE) for retraction. Pofential Retractions are
thoroughly investigated by the Editorial Office with the support of the Editorial Board and final approval
by the Editor-in-Chief. Other persons and institutions will be consulted as necessary, including university
authorities, or experts in the field. If a Retfraction is published, the original publication is amended with a
“RETRACTED" watermark, but will still be available on the journal’s website for future reference. However,
refracted articles should not be cited and used for further research, as they cannot be relied upon.
Retractions are published using the same authorship and affiliation as that of the article being retracted,
with page numbers added, as a separate itemin the current issue of the journal, so that afterissue release,
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the Retraction can be picked up by indexing & abstracting services. Partial Retractions might be
published in cases where results are only parfially wrong. A paper will only be completely removed in very
exceptional circumstances, where leaving it online would constitute an illegal act or be likely to lead to
significant harm.

Expression of Concern

For complex, inconclusive, or prolonged situations, an Expression of Concern may be published. If
investigations into alleged or suspected research misconduct have not yet been completed or prove to
be inconclusive, an editor or journal may wish to publish an Expression of Concern, detailing the points
of concern and what actions, if any, are in progress. This is very rarely used.

Comments and Replies
Comments are short letters to the editors from readers questioning either the results reported or the
experimental methods used in a specific article. Usually, a reader will approach the Editorial Office or the
Editor-in-Chief of a journal, if he/she finds an article infriguing. In such circumstances, the Editorial Office
may invite the reader to write a short and reasoned Comment on the article. After consideration and
review by the Editor in Chief, the Comment may be published, in which case the Editorial Office will
approach the authors of the article in question and invite them to prepare a Reply. If the reader’s
complaints are substantiated, the authors or the Editorial Office may consequently publish a Correction
or retract the paper entirely.
Both comments and replies will be referred to ensure that:

1. The comment addresses significant aspects of the original paper without becoming essentially a

new paper.

2. The reply responds directly to the comment without becoming evasive.

3. The tone of both the comment and the reply is appropriate for a scientific journal.
A comment will first be sent to the academic editors for an inifial check. If it can proceed, it will be sent
to the author of the original paper, who will be given the opportunity to write a reply. Normally, the editor
will provide a deadline for receipt of the reply in order to assure prompt publication of the discussion. If a
reply is submitted in a timely way, the editor willhave both the comment and reply reviewed. If the original
author chooses not to submit a reply, the editor may elect to proceed without a reply.
In most cases, editors will invite previous reviewers to review both the Comment and Reply (if available).
After receiving review reports, editors will send the Reply and review reports to the author of the
Comment. The author will be given only one chance to revise the Comment. The revised Comment and
review reports will be sent to the authors of the Reply. The authors will also be given only one chance to
revise the Reply. Finally, editors will send the revised Comment/Reply to the academic editor for a final
decision.

Investigations

Suspected breaches of our publication’s ethics policies, either before or after publication, as well as
concerns about research ethics, should be reported to our Research Integrity team. Claimants will be
kept anonymous if requested, although claimants may also wish to use an anonymous email service such
as ProtonMail or TorGuard. The Journal of Contemporary Urban Affairs may ask the authors to provide the
underlying data and images, consult editors, and contact institutions or employers to ask for an
investigation or to raise concerns.

Sanctions
If the Journal of Contemporary Urban Affairs becomes aware of breaches of our publication’s ethics
policies, whether or not the breach occurred in the Journal, the following sanctions may be applied
across the Journal of Contemporary Urban Affairs:

¢ Rejection of the manuscript and any other manuscripts submitted by the author(s).

e Nof permitting further submissions for 1-3 years.

e A prohibition from acting as an editor or reviewer.
The Journal of Contemporary Urban Affairs may apply additional sanctions for severe ethical violations.

Data fabrication and falsification
Submitted papers found to include false or fabricated data prior to publication will be returned to the
author immediately, with a request for an explanation. If no explanation is received or if the explanation
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provided is considered unsatisfactory, the journal will notify the author’s institution, local ethics committee,
or his/her superior. The journal may also refuse to accept further submissions from the author for a defined
period. Examples of data falsification or fabrication include image manipulation; cropping of gels/images
fo change context; omission of selected data; or fabricating data sets. Some journals employ image
manipulation sofftware fo detect evidence of falsification in submitted manuscripts. The Journal of
Contemporary Urban Affairs recognises that falsification is not always deliberate and will encourage its
journals and publishing partners to consider each case on its own merits.

Plagiarism: Using the ideas and work of other scientists without giving them credit is unfair and dishonest.
Copying even a single sentence from someone else’s manuscript, or even one of your own that has
previously been published, without proper citation, is considered plagiarism—use your own words instead.
Authors must not use the words, figures, or ideas of others without attribution. All sources must be cited at
the point they are used, and any reuse of wording must be limited and attributed or quoted in the fext.
Manuscripts that are found to have been plagiarized from a manuscript by other authors, whether
published or unpublished, will be rejected and the authors may incur sanctions. Any published articles
may need to be corrected or retracted.

Multiple submissions: It is unethical to submit the same manuscript to more than one journal at the same
time. Doing this wastes the time of editors and peer reviewers, and can damage the reputation of the
authors and the journals if published in more than one journal, as the later publication will have to be
retracted.

Redundant publications (or ‘salami’ publications): This is the publishing of many very similar manuscripfts
based on the same experiment. Combining your results into one very robust paper is more likely to be of
interest to a selective journal. Editors are likely to reject a weak paper that they suspect is a result of salami
slicing. The Journal of Contemporary Urban Affairs evaluates submissions on the understanding that they
have not been previously published in, or simulfaneously submitted to, another journal. We also
encourage editors and journal administrators to keep a clear record of all communications between
authors, editors, and peer reviewers regarding the submissions they handle. These records are carefully
stored and may be used to facilitate investigations into possible cases of misconduct. Where necessary
we will contact and/or co-operate with other publishers and journals fo identify cases of redundant
publication.

The Journal of Contemporary Urban Affairs considers only original content, i.e. articles that have not been
previously published, including in a language other than English. Articles based on content previously
made public only on a preprint server, institutional repository, or in a thesis, will be considered.
Manuscripts submitted to the Journal of Contemporary Urban Affairs must not be submitted elsewhere
whilst under consideratfion and must be withdrawn before being submitted elsewhere. Authors whose
articles are found to have been simultaneously submitted elsewhere may incur sanctions.

If authors have used their own previously published work, or work that is currently under review, as the
basis for a submitted manuscript, they must cite the previous articles and indicate how their submitted
manuscript differs from their previous work. Reuse of the author’s own words outside the Methods should
be attributed or quoted in the text. Reuse of the author's own figures or substantial amounts of wording
may require permission from the copyright holder. The authors are responsible for obtaining this.

The Journal of Contemporary Urban Affairs will consider extended versions of articles published at
conferences provided this is declared in, a covering letter, the previous version is clearly cited and
discussed, there is significant new content, and any necessary permissions are obtained. Redundant
publication, the inappropriate division of study outcomes into more than one artficle (also known as salami
slicing), may result in rejection or a request to merge submitted manuscripts, and the correction of
published articles. Duplicate publication of the same, or a very similar arficle, may result in the retraction
of the later article, and the authors may incur sancftions.

Citation manipulation: Authors whose submitted manuscripts are found to include citations, whose
primary purpose is to increase the number of citations to a given author’s work, or to articles published in
a particular journal, may incur sanctions. Editors and reviewers must not ask authors to include references
merely to increase citations to their own or an associate’s work, to the journal, or to another journal with
which they are associated.

Research Involving Human Subjects

When reporting on research that involves human subjects, human material, human fissues, or human
data, authors must declare that the investigations were carried out following the rules of the Declaration
of Helsinki of 1975 (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/), revised
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in 2013. According to point 23 of this declaration, approval from the local institutional review board (IRB)
or other appropriate ethics committee must be obtained before undertaking the research to confirm the
study meets national and international guidelines. As a minimum, a statement including the project
identification code, date of approval, and name of the ethics committee or institutional review board
must be stated in Section ‘Institutional Review Board Statement’ of the arficle.

For non-interventional studies (e.g., surveys, questionnaires, social media research), all participants must
be fully informed if anonymity is assured, why the research is being conducted, how their data will be
used and if there are any risks associated. As with all research involving humans, ethical approval from
an appropriate ethics committee must be obtained prior to conducting the study. If ethical approval is
not required, authors must either provide an exemption from the ethics committee or are encouraged to
cite the local or national legislation that indicates ethics approval is not required for this type of study.
Where a study has been granted the exemption, the name of the ethics committee which provided this
should be stated in Section ‘Institutional Review Board Statement’ with a full explanation regarding why
ethical approval was not required.

A written informed consent for publication must be obtained from participating patients. Data relating to
individual participants must be described in detail, but private information identifying participants need
not be included unless the identifiable materials are of relevance to the research (for example,
photographs of participants’ faces that show a particular symptom). Patients’ initials or other personal
identifiers must not appear in any images. For manuscripts that include any case details, personal
information, and/or images of patients, authors must obtain signed informed consent for publication from
patients (or their relatives/guardians) before submitting them to the Journal Of contemporary Urban
Affairs. Patient details must be anonymized as far as possible, e.g., do not mention specific age, ethnicity,
or occupation where they are not relevant to the conclusions. Editors reserve the right to reject any
submission that does not meet these requirements.

You may refer to our sample form and provide an appropriate form after consulting with your affiliated
instifution. For the purposes of publishing in the Journal Of Contemporary Urban Affairs, a consent,
permission, or release form should include unlimited permission for publication in all formats (including
print, electronic, and online), in sublicensed and reprinted versions (including translations and derived
works), and in other works and products under open access license. To respect patients’ and any other
individual's privacy, please do not send signed forms. The journal reserves the right to ask authors to
provide signed forms if necessary.

If the study reports research involving vulnerable groups, an additional check may be performed. The
submitted manuscript will be scrutinized by the editorial office and upon request, documentary evidence
(blank consent forms and any related discussion documents from the ethics board) must be supplied.
Additionally, when studies describe groups by race, ethnicity, gender, disability, disease, etc., an
explanation regarding why such categorization was needed must be clearly stated in the article.

Ethical Guidelines for the Use of Animals in Research
The editors will require that the benefits potentially derived from any research causing harm to animals
are significant in relation to any cost endured by animals and that procedures followed are unlikely to
cause offence to the maijority of readers. Authors should particularly ensure that their research complies
with the commonly-accepted '3Rs":

o Replacement of animals by alternatives wherever possible.

¢ Reduction in the number of animals used.

o Refinement of experimental conditions and procedures to minimize the harm to animails.
Authors must include details on housing, husbandry and pain management in their manuscript. If national
legislation requires if, studies involving vertebrates or higher invertebrates must only be carried out after
obtaining approval from the appropriate ethics committee. As a minimum, the project identification
code, date of approval and name of the ethics committee or institutional review board should be stated
in Section ‘Institutional Review Board Statement’. Research procedures must be carried out in
accordance with national and institutional regulations. Statements on animal welfare should confirm that
the study complied with all relevant legislation. Clinical studies involving animals and interventions outside
of routine care require ethics committee oversight as per the American Veterinary Medical Association.
If the study involved client-owned animals, informed client consent must be obtained and certified in the
manuscript report of the research. Owners must be fully informed if there are any risks associated with the
procedures and that the research will be published. If available, a high standard of veterinary care must
be provided. The authors are responsible for the correctness of the statements provided in the manuscript.
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If ethical approval is not required by national laws, authors must provide an exemption from the ethics
committee, if one is available. Where a study has been granted an exemption, the name of the ethics
committee that provided this should be stated in Section ‘Institutional Review Board Statement’ with a
full explanation on why the ethical approval was not required.

If no animal ethics committee is available to review applications, authors should be aware that the ethics
of their research will be evaluated by reviewers and editors. Authors should provide a statement justifying
the work from an ethical perspective, using the same ufilitarian framework that is used by ethics
committees. Authors may be asked to provide this even if they have received ethical approval. Editors
reserve the right to ask for the checklist and to reject submissions that do not adhere to these guidelines,
to reject submissions based on ethical or animal welfare concerns or if the procedure described does not
appear to be justified by the value of the work presented.

Sex and Gender in Research

We encourage our authors to follow the ‘Sex and Gender Equity in Research — SAGER - guidelines’ and
fo include sex and gender considerations where relevant. Authors should use the terms sex (biological
aftribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid confusing
both terms. Artficle titles and/or abstracts should indicate clearly what sex(es) the study applies to. Authors
should also describe in the background, whether sex and/or gender differences may be expected; report
how sex and/or gender were accounted for in the design of the study; provide disaggregated data by
sex and/or gender, where appropriate; and discuss respective results. If sex and/or gender analysis was
not conducted, the rationale should be given in the Discussion.

Borders and Territories

Potential disputes over borders and territories may have particular relevance for authors in describing
their research or in an author or editor correspondence address and should be respected. Content
decisions are an editorial matter and where there is a potential or perceived dispute or complaint, the
editorial team will attempt to find a resolution that satisfies the parties involved. Journal Of Contemporary
Urban Affairs stays neutral concerning jurisdictional claims in published maps and institutional affiliations.

Transparency and Best Practice in Scholarly Publishing

This journal follows the Principles of Transparency and Best Practice in Scholarly Publishing, for details
please check here. The following duties are outlined for editors, authors, and reviewers developed based
on the COPE Code of Conduct for Journal Editors.

Duties of Editors

Editors should be accountable for everything published in their journals. The editor should make efforts to
improve the quality of and contribute to the development of the journal. The editor should support
authors’ freedom of expression. The editor is responsible for deciding which articles submitted to the
Journal of Contemporary Urban Affairs will be published. The editor is guided by the policies of the
journal's Editorial Board and constrained by legal requirements in force regarding libel, copyright
infringement and plagiarism. Editors must hold no conflict of interest with regard to the arficles they
consider for publication. If an Editor feels that there is likely to be a perception of a conflict of interest in
relafion to their handling of a submission, the selection of reviewers and all decisions on the paper shall
be made by the Editorial Board. Editors have a responsibility to protect the anonymity of reviewers and/or
authors as per the highest academic standards. Editors shall evaluate manuscripts for their intellectual
content free from any racial, gender, sexual, religious, ethnic, or political bias. Unpublished materials
disclosed in a submitted manuscript must not be used in an editor's own research without the express
written consent of the author.

Relations with Readers

Readers should be clearly informed about how the research has been funded or other scholarly studies
and whether the funders had any role in the research and its publication and, if so, what this was. The
editor should make efforts to ensure that the articles published are aligned with the knowledge and skills
of the readers.

Relations with Referees

The editor should match the knowledge and expertise of the referees with the manuscripts submitted to
the Journal of Contemporary Urban Affairs to be reviewed ensuring that the manuscripts are adequately
reviewed by quadlified reviewers. The editor should require reviewers to disclose any potential competing
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interests before accepting fo review a submission. The editor should provide necessary information about
the review process to the referees about what is expected of them. The editor must ensure that the review
process is double-blind and never reveal the identities of the authors to the referees or vice versa. The
editors encourage referees to evaluate manuscripts from an objective and scientific perspective. If
necessary, editors may also request that the manuscript be reviewed in ferms of English editing. The editor
should develop a database of suitable referees and update it on the basis of referee performance and
fiming. The referee database; it should be attentive to scientists who evaluate the manuscripts
objectively, perform the review process on time, evaluate the manuscript with constructive criticism and
act in accordance with ethical policies.
Relations with Authors
The editor should provide clear publication guidelines and author guidelines of what is expected of them
fo the authors and continuously review the guidelines and templates. The editor should review the
manuscript submitted in ferms of guidelines of the journal, importance of the study, and originality, and if
the decision to reject the manuscript is made editor should explain it to the authors in a clear and
unbiased way. If the decision is made that the manuscript should be revised by the authors in terms of
writften language, punctuation, and/or rules in the guidelines (spacing, proper referencing, etc.) the
authors should be notified and given fime to do the corrections accordingly. The authors should be
provided with necessary information about the process of their review (at which stage is the manuscript
at etc.) complying with the rules of double-blind review. In the case of an editor change, the new editor
should not change a decision taken by the previous editor unless it is an important situation.
Relations with Editorial Board Members
The editor should provide publication policies and guidelines to the editorial board members and explain
what is expected of them. The editor should ensure that the editorial board members have the recently
updated publication guidelines and policies. The editor should review the editorial board members and
include members who can actively confribute to the journal’s development. Editorial board members
should be informed about their roles and responsibilities such as;
e Supporting the development of the journal
e Accepting to write reviews in their expertise when asked
e Reviewing publication guidelines and improving them consistently
e Taking responsibility in journal’s operation
Overall, If the academic editor has ethical concerns about a manuscript sent for review or decision or
receives information about a possible ethical breach after publication, they must contact the Editorial
Office as soon as possible. Our Editorial Office will then conduct an investigation according to COPE
guidelines.
To support academic editors, checks are made by Managing Editors and Assistant Editors. However,
editors should still report any concerns on any aspect. Checks include
1. Ethics approval and permissions for research involving human subjects, animals or cell lines.
2. Plagiarism, duplicate publication, and that necessary permission from the copyright holder to
include already-published figures or images.
3. An international clinical trial registers for pre-registering clinical trials or cites a reference to the
registration in the Methods Section.
4. Author background and qualification.
When making a final acceptance decision on a manuscript, academic editors should consider the
following:
1. Any facts that might be perceived as a possible conflict of interest of the author(s) must be
disclosed in the paper before submission.
2. Authors must accurately present their research findings and include an objective discussion of the
significance of their findings.
3. Data and methods used in the research need to be presented in sufficient detail in the paper so
that other researchers can replicate the work.

Accountability

Editors attend four annual meetings through video conferences or virtual communications and advise on
journal policy and scope, suggest ideas, new initiatfives and programs if necessary to include in the
journal. They may review submitted manuscripts, identify topics for special issues or aftract new authors
and submissions if necessary.
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Duties of Advisory Board Members

1. The advisory board typically consists of a group of prominent scholars in the field of architecture
and urbanism.

2. In the Journal of Contemporary Urban Affairs, the advisory board members are ambassadors for
the journal.

3. Board members attend one or two annual meetings through video conferences or virtual
communications and advise on journal policy and scope, suggest ideas, new initiatives and
programs if necessary to include in the journal. They may review submitted manuscripts, identify
topics for special issues or attract new authors and submissions if necessary.

Conflicts of Interest for the Journal’s Editorial Team

For this policy, the editorial team of the Journal of Contemporary Urban Affairs includes the Editor in Chief,
Associate Editors, Section Editors, Editorial Advisory Board and International Editorial Board members. All
such members of the editorial team are referred to hereafter simply as “Editor”. Editors who make final
decisions about manuscripts should recuse themselves from editorial decisions if they have conflicts of
interest or relationships that pose potential conflicts related to articles under consideration. One
challenge for editors is to recognize the potential for conflicts of interest and to take appropriate action
when biases are likely. A conflict of interest exists when professional judgment concerning a primary
interest (such as patients’ welfare or the validity of research) may be influenced by a secondary interest
(such as financial gain). Perceptions of conflict of interest are as important as actual conflicts of interest.

Types of Conflicts of Interest for editors are:

Personal Conflicts: Editors should avoid making decisions on manuscripts submitted from their own
institution, or by research collaborators, or co-authors, or competitors. To avoid the possibility of bias,
editors should recuse themselves if they have published with, have collaborated with, or have beenin a
mentoring relationship with any author or contributor of the manuscript within the past three years.
Financial Conflicts: The most apparent type of conflict of financial interest occurs when an editor or
affiliated organization may benefit financially from a decision fo publish or to reject a manuscript.
Financial conflicts may include salary, grants from a company with an interest in the results, honoraria,
stock or equity interests in a company whose product is discussed in the article, and intellectual property
rights (patents, royalties, and copyrights).

Non-financial Conflicts: Other nonfinancial conflicts of interest should also be avoided or disclosed.
Editorial decisions should be based on an objective and impartial consideration of the facts, exclusive of
personal or professional bias. All decisions by editors should be based solely on the paper’s scientific merit,
originality, and quality of writing as well as on the relevance to the journal’s scope and mission, without
regard fo race, ethnic origin, sex, religion, or citizenship of the authors.

Submission by an Editor: A paper submitted by an editor or board member will be handled by one of the
other associate editors who are not at the same institution as the submitting author. The chosen associate
editor will select referees and make all decisions on the paper. The journal's review software, OJS (Open
Journal System), does not allow a conflicted editor access to relevant information concerning their
manuscript. In addition, a conflicted editor will be barred from participating in any discussion among the
editors pertaining to such manuscripfs.

Submission From the Same Institution: A paper submitted by authors at the same institution as one of the
editors will be handled by one of the other editors. The other editor will select referees and make all
decisions on the paper. In the case of an article from the same institution as the editor-in-chief, anytime
research is submitted from the editor-in-chief’s institution, an editor-in-chief from a related ASHA journal
will be asked to handle the manuscript, and the submission will then not be assigned to any editor at that
same institution.

Personal Relationships: A paper submitted by a family member of one of the editors, or by an author
whose relationship with one of the editors might create the perception of bias (e.g., in tferms of close
friendship or conflict/rivalry), will be handled by another editor. The other editor will select referees and
make all decisions on the paper. If in doubt, the editors will consult with the editor-in-chief of the journal.
Previous Review: If an editor is assigned a manuscript for review that they had previously rendered a
decision on for another journal, then the editor should state they need to recuse themselves due to a
previous review connection with that artficle; no further explanation or detail is needed.t may affect their
editorial decisions.



Journal of contemporary urban Affairs, Volume (6), Issue (2), 2022

Political or religious beliefs: Strong commitment to a particular political view (e.g., political position,
agenda, or party) or having a strong religious conviction may pose a conflict of interest for a given
publication if those political or religious issues are affirmed or challenged in the publication.

Submission by a family member of the editor(s) or by an author whose relationship with the editor(s) might
create the perception of bias: This submission will receive desk rejection.

Review of Conflicts: Journal of Contemporary Urban Affairs’ Ethics Committee is responsible for supporting
the editorial team in the implementation of the above-mentioned policy. The committee will review any
disclosed or claimed potential conflicts of interest to determine if they require an alternate editorial review
process, which could include assigning an alternate editor for that manuscript.

Important Notes:

- Publishers and editors takes reasonable steps to identify and prevent the publication of papers where
research misconduct has occurred.

- In no case shall a publisher or editors encourage such misconduct or knowingly allow such misconduct
to take place.

- In the event that a journal’s publisher or editors are made aware of any allegation of research
misconduct the publisher or editor will deal with allegations appropriately.

- The journal has guidelines for retracting or correcting arficles when needed. For more info
see: http://ijcua.com/index.php/ijcua/JournalPolicies

- Publishers and editors always be willing to publish corrections, clarifications, refractions and apologies
when needed.

Duties of Authors

Ethical Guidelines for Authors

Authors wishing to publish their papers in the Journal of Contemporary Urban Affairs must abide by the
following:

e Alland only those who qualify for authorship should be included as authors and their contributions
given in the manuscript.

o Any facts that might be perceived as a possible conflict of interest of the author(s) must be
disclosed in the paper prior to submission.

o Authors should accurately present their research findings and include an objective discussion of
the significance of their findings.

e Data and methods used in the research need o be presented in sufficient detail in the paper so
that other researchers can replicate the work. Raw data must be made publicly available unless
there is a compelling reason otherwise (e.g., patient confidentiality).

e Errors and inaccuracies found after publication must be promptly communicated to the Editorial
Office.

e For any content previously published (including quotations, figures or tables), any necessary
permission to publish must be obtained from the copyright holder.

o Original research results must be novel and not previously published, including being previously
published in another language.

o Simultaneous submission of manuscripts to more than one journal is not permitted.

This list is not exhaustive, and authors should be aware of local regulations and accepted norms within
academic publishing.

Avuthorship and acknowledgements

All listed authors must have made a significant scientific contribution to the research in the manuscript,
approved its claims, and agreed to be an author. It is important to list everyone who made a significant
scientific contribution. Author confributions may be described at the end of the submission, optionally
using roles defined by CRediT. Submitting authors must provide an ORCID and we encourage all authors
to provide one. Changes in authorship must be declared to the journal and agreed to by all authors.
Anyone who contributed to the research or manuscript preparation, but is not an author, should be
acknowledged with their permission. Submissions by anyone other than one of the authors will not be
considered.

Authors must declare all potential interests in a ‘Conflicts of interest’ section, which should explain why
the interest may be a conflict. If there are none, the authors should state “The author(s) declare(s) that
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there are no conflicts of interest regarding the publication of this paper.” Submitting authors are
responsible for coauthors declaring their interests.
Authors must declare current or recent funding (including article processing charges) and other
payments, goods or services that might influence the work. All funding, whether a conflict or not, must be
declared in the ‘Funding Statement’.
The involvement of anyone other than the authors who 1) has an interest in the outcome of the work; 2)
is affiliated to an organization with such an interest; or 3) was employed or paid by a funder, in the
commissioning, conception, planning, design, conduct, or analysis of the work, the preparation or editing
of the manuscript or the decision to publish must be declared.
Declared conflicts of interest will be considered by the editor and reviewers and included in the published
article.
Journal of Contemporary Urban Affairs follows the Committee on Publication Ethics (COPE) guidelines
which state that in order to qualify for authorship of a manuscript, authors must saftisfy the following:

e Substantial contributions o the conception or design of the work; or the acquisition, analysis, or

interpretation of data for the work; AND

e Drafting the work or revising it critically for important intellectual content; AND

e Final approval of the version to be published; AND

e Agreement to be accountable for all aspects of the work in ensuring that questions related to the

accuracy or integrity of any part of the work are appropriately investigated and resolved.

Those who confributed to the work but do not qualify for authorship should be listed in the
acknowledgements. Any change to the author list during the editorial process or after publication should
be approved by all authors, including any who have been removed. We reserve the right to request
evidence of authorship, and changes to authorship after acceptance.

Credit Author Statement

In mid-2012 the Wellcome Trust and Harvard University co-hosted a workshop to bring fogether members
of the academic, publishing, and funder communities interested in exploring alternative contributorship
and attribution models. Following the workshop (see workshop report), and working initially with a group
of mainly biomedical journal editors (and members of the ICMJE a pilot project was established to
develop a conftrolled vocabulary of contributor roles (faxonomy) that could be used to describe the
typical range of ‘contributions’ to scholarly published output for biomedical and science more broadly.
The aim was to develop a taxonomy that was both practical and easy to understand while minimizing
the potential for misuse. CRediT offers authors the opportunity to share an accurate and detailed
description of their diverse contributions to the published work. CRediT (Contributor Roles Taxonomy) is
high-level taxonomy, including 14 roles, that can be used to represent the roles typically played by
contributors to scientific scholarly output. The roles describe each contributor's specific contribution to
the scholarly output.

Role Definition

Ideas; formulation or evolution of overarching research goals
and aims.

Management activities to annotate (produce metadata),
scrub data and maintain research data (including software
code, where it is necessary for interpreting the data itself) for
initial use and later re-use.

Application of statistical, mathematical, computational, or
other formal techniques to analyse or synthesize study data.
Acquisition of the financial support for the project leading to
this publication.

Conducting a research and investigation process, specifically
performing the experiments, or data/evidence collection.

Methodology Development or design of methodology; creation of models.

Management and coordination responsibility for the research
activity planning and execution.

Conceptualization

Data curation

Formal analysis
Funding acquisition

Investigation

Project administration
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Provision of study materials, reagents, materials, patients,
Resources laboratory samples, animals, instrumentation, computing
resources, or other analysis tools.

Programming, software development; designing computer
Software programs; implementation of the computer code and
supporting algorithms; testing of existing code components.

Oversight and leadership responsibility for the research
Supervision activity planning and execution, including mentorship
external to the core team.

Verification, whether as a part of the activity or separate, of
Validation the overall replication/reproducibility of results/experiments
and other research outputs.

Preparation, creation and/or presentation of the published
work, specifically visualization/data presentation.

Preparation, creation and/or presentation of the published
Writing — original draft work, specifically writing the initial draft (including substantive
franslation).

Preparation, creation and/or presentation of the published
work by those from the original research group, specifically
critical review, commentary or revision — including pre-or
post-publication stages.

Recommendations for applying the CRediT taxonomy are:
1. Multiple roles possible - Individual contributors can be assigned multiple roles, and a given role
can be assigned to multiple contributors;
2. Degree of contribution optional - Where multiple individuals serve in the same role, the degree of
contribution can optionally be specified as ‘lead’, ‘equal’, or ‘supporting’;
3. Shared responsibility - Corresponding authors should assume responsibility for role assignment,
and all contributors should be given the opportunity to review and confirm assigned roles.
4. Not all categories are relevant to each type of research. Only select those confribution roles that
are applicable to your study.
5. The corresponding author is responsible for ensuring that the descriptions are accurate and
agreed by all authors.
6. Therole(s) of all authors should be listed, as they appeared in the article.
For research articles with several authors, a short paragraph specifying their individual conftributions must
be provided. The following statements should be used:

Visualization

Writing - review & editing

CRediT author statement:

Conceptuadlization: J.F., S.M., R.B, M.W. Data curation: S.M., J.F., J.S., J.P.B. Formal analysis: M.W., J.F., S.M.,
R.B. Funding acquisition: J.F., S.M., R.B. Investigation: S.M., J.S., J.P.B., J.F. Methodology: J.F., S.M., R.B.,
M.W. Project administration: S.M., J.F. Writing—original draft: S.M., J.F. Writing—review and editing: J.F.,
S.M., R.B., J.S., M\W.,, J.P.B. All authors have read and agreed o the published version of the manuscript.

Note: The corresponding author should act as a point of contact between the editor and the other
authors, keep co-authors informed, and involve them in major decisions about the publication. Joint first
authors can be indicated by the inclusion of the statement “X and X contributed equally to this paper”
in the manuscript. The roles of the equal authors should also be adequately disclosed in the
contributorship statement.

Sources:
1. The presentation of the 14 roles has been adapted from the Consorfia Advancing Standards in
Research Administration (CASRAI) website.
2. https://onlinelibrary.wiley.com/doi/full/10.1002/leap.1210
Read more about CRediT here
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English Editing and Proofreading

Please write your text in good English (American or British usage is accepted, but not a mixture of these).
Authors who feel their English language manuscript may require editing to eliminate possible grammatical
or spelling errors and to conform to correct scientific English may wish to use the available English
Language Editing centres. During or after the review process of manuscripts if one of the editorial board
members of the Journal Of Contemporary Urban Affairs realized that the article needs “English Editing
and Proofreading”, it is the authors' responsibility to ask a native English speaker or any other organizations
to provide proofreader version of the article.

Note: Editing should be done using Microsoft Word. Ask your “proofreader” to turn on “Track change”
during the process of proofreading. So, the authors will submit the final edited version of the word file and
another word file including the tfrack change.

Note: Before the publication of the article all the articles need to go through the proofreading process.
Note: The following are English language guidelines for submissions to the Journal Of Contemporary Urban
Affairs:

¢ A sentence should not start with But or And (use however or find alternatives).

o Define abbreviations the first fime they are mentioned in the abstract, text; also, the first fime they

are mentioned in a table or figure.

e Please capitalize all words in headings including hyphenated words (e.g., Anfi-Antagonist),
except conjunctions (and, or, but, nor, yet, so, for), articles (a, an, the), and all prepositions
(including those of five letters or more)
(in, fo, of, at, by, up, for, off, on, against, between, among, under). The first and last words in the
fitle are always capitalized.

The 'th'in 19th or 20th should NOT be written in superscript.

There is no space after > or < unless it is between two figures, i.e., 8 < 9.
Write 1980s rather than with an apostrophe (1980’s) or just 80s.

Write don't, can't... in full, i.e., do not, cannot.

Reporting standards

Authors of reports of original research should present an accurate account of the work performed as well
as an objective discussion of its significance. Underlying data should be represented accurately in the
paper. A paper should contain sufficient detail and references to permit others to replicate the work.
Fraudulent or knowingly inaccurate statements constitute unethical behaviour and are unacceptable.

Data Access and Retention

Authors are asked to provide the raw data in connection with a paper for editorial review, and should
be prepared to provide public access to such data (consistent with the ALPSP-STM Statement on Data
and Databases), if practicable, and should, in any event, be prepared to retain such data for a
reasonable time after publication.

Multiple, Redundant or Concurrent Publication

An author should not, in general, publish manuscripts describing essentially the same research in more
than one journal or primary publication. Submitting the same manuscript to more than one journal
concurrently constitutes unethical publishing behaviour and is unacceptable.

Acknowledgement of Sources

Proper acknowledgement of the work of others must always be given. Authors should cite publications
that have been influential in determining the nature of the reported work.

Disclosure and Conflicts of Interest

All authors should disclose in their manuscript any financial or other substantive conflicts of interest that
might be construed fo influence the results or interpretation of their manuscript. All sources of financial
support for the project should be disclosed.

Fundamental errors in published works

When an author discovers a significant error or inaccuracy in his/her own published work, it is the author’s
obligation to promptly notify the journal editor or publisher and cooperate with the editor to retract or
correct the paper.
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Authors of work

The author of the paper should be the person who made the greatest contribution to the creation of the
work. All those who contributed to the making of the work should be listed in the paper and as co-authors.
If there are other contributors who took part in the preparation of making the same work should be listed
or admitted as associates.

Before accepting a final version of the paper for publication is necessary that the author and all co-
authors approve the final version.

Funding statement
Journal of Contemporary Urban Affairs requires authors to specify any sources of funding (institutional,
private and corporate financial support) for the work reported in their paper. This information, in the form
of the name of the funding organisation/s and the grant number -or should be included at the end of the
article under the heading ‘Funding’ and provided at the time of submitting the paper. If there was no
funding, the following wording should be used: “This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.” Any suppliers of materials should be named
and their location (fown, state/county, country) included if appropriate. This information will be included
in the published article.
Changes in Authorship
Authors are expected to carefully consider authorship before manuscript submission. Any change to the
author list should be made during the editorial process, before manuscript acceptance. Authorship
changes, including any addition, removal, or rearrangement of author names will require the approval
of all authors including any to be removed. To request any change in authorship, the journal must receive
a completed authorship change form that includes the signatures of all authors and provides a reason
for the change. Any changes to authorship requested after manuscript acceptance will result in a delay
in publication. If the manuscript has already been published, requests for a change in authorship will be
evaluated and require the publication of an Erratum. We reserve the right to request evidence of
authorship, and changes to authorship after acceptance. If there is a need to amend the information on
the authors, it is necessary to state the following:

1. The reason for the addition or deletion of the author,

2. A written confirmation (send it scanned by e-mail) where all the authors agree that the notified

operation is a named person is added or removed from the list of authors.
3. The editor will notify the author that needs to be added or removed from the list and will ask for
his consent.

Requirements that are not sent by the respective author (corresponding author) will not be considered.

Originality and Plagiarism

Authors are required to submit an original written article. If other work is necessary to work properly quote
according to the instructions on the citation of work. If you use the ideas of other authors require their
written consent and use the same.

Plagiarism in all its forms constitutes unethical behaviour and will be severely punished, and as such is
unacceptable. The author or authors are required before reporting to work in the journal to check their
work through some of the programs for testing against plagiarism. The Editorial Board reserves the right to
verify each work through the test of plagiarism and if the same occurs to notify the author.

Copyright

The Author(s) warrant that their manuscript is their original work that has not been published before; that
it is not under consideration for publication elsewhere; and that its publication has been approved by all
co-authors, if any, as well as tacitly or explicitly by the responsible authorities at the institution where the
work was carried out. The Author(s) affirm that the article contains no unfounded or unlawful statements
and does not violate the rights of others. If copyrighted works are included, the Author(s) bear the
responsibility to obtain written permission from the copyright owners. The Corresponding author, as the
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A revolutionary book by De Soto to formalize land tenure by changing “dead
capital” to “life capital” has become the trademark in Egypt of issuing a
temporary reconciliation law of 2019 and its amendment to approve a legal
certificate to the violators against a certain fee. The question is does this law
legalize informal housing? Is it enough to introduce a legal certificate to secure
land tenure for the violators? How would this law apply on the ground?
Depending on the deductive methodology, this paper traces sociotechnical
transitions concerning legalizing the status quo of building/land, tenure
security, real-estate markets (formal/informal) caused by laws on buildings
violations reconciliation. The idea is to take a step back and look at a wide
angle of the problem in the future to arrive at a clear picture of the influences
of the introduction of a new law on the land market, before making a decision.
The paper assumes that the temporary reconciliation law in Egypt is opening
the debate on the alteration of land management to govern the status quo of the
chaos of the right to land. It concludes this temporary reconciliation law has
created a state of decayed/wealth, social inclusion/exclusion of the bottom of
the social pyramid nevertheless to whom the justification is affected.
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1. Infroduction

expansion, infrastructure development, and

Land is the main component of urban resilience of cities have fo be confrolled by a
development, and it is also the source of proper land management system. Rapid
individual and communal identity, the basis for population growth combined with informal

shelter, and it is considered as financing for fransit-
oriented development (Home, 2020; Suzuki et al.,
2015). It displays and measures the level of
improvements and the degree of the quality of
the built environment subsequently, determining
the level of both poverty reduction and the
quality of urban infrastructure. Therefore, urban

spatial growth and the spreading of the shadow
economy in Egypt has created a chaos-built
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environment. This has resulted in an annual
housing production of 263,838 units during 1996-
2006, of these, 55.6 percent were formal and the
rest informal (Soliman, 2012a). It is estimated that
14.58 million housing units were out of the real
estate market during 2016 in urban areas in Egypt,
of which 6.40 million units were vacant and 8.18
million units were closed. On the other hand, a
figure of 42 percent of the housing stock in the
Greater Cairo Region is seized under rent control
(CAPMAS, 2021). De Soto (2003) indicated in the
year 2000 the cost of informal housing
construction in Egypt amounted fto US$ 241.4
billion. This housing crucible in Egypt has
encouraged spontaneous housing development
by which it became and will continue to be the
main feature of the Egypfian landscape (Sims,
2011; Soliman, 2021).

Securing land and property rights in Egypt exists
through informal means and became the
preferred and affordable method for people who
are most in need of housing plots. But there is
evidence that the variations of security of land
tenure mechanisms are poorly designed in which
about 60-80 percent of violators do not benefit
from the infroduction of the reconciliation law
(Soliman, 2021). The right to land became the
main problem that faces low-income groups and
the pressing need fo secure women's property
rights (Archambault & Zoomers, 2015; De Soto,
2003; Home, 2020; McAuslan, 2013; Payne et al.,
2009). It constitutes not only for using it to
construct a shelter but also as a commodity and
an asset to secure their economic future from a
rapid inflation process.

The main objective of the study is to arrive at a
practical and legal framework to legalize and
formalize informal housing, and it aims to explore
the influence of applying the reconciliation law
on legalizing and formalizing informal housing.
The goal is to investigate the procedures of the
law on the sociotechnical tendency and how are
implemented on the ground (see Figure 1). The
objective, aim, and goal of the paper is primarily
exploratory. It combines qualitative and
quantitative methods to reflect the prevailing
sifuation, therefore, questions the instruments of
the temporary reconciliation law and who would
be benefited. Thus, this research enquiries the
implementation of the law on the ground, and its
influence on the real estate market. Conversely,
the aim and objective of the study are looking to
measure or analyze the effect of the introduction
of the reconciliation law in simplifying land

registration and legalization processes to prevent
the threat of evictions or demolition. Thus, the
research is likely to be quantitative, and considers
quantitative data collection methods (e.g.,
evaluating the outcomes of issuing a new law)
and analyses (e.g., statistical analysis). As
illustrated in Figure (1) the research methodology
is a refrospect and prospect in nature to arrive at
a precise picture before a decision is taken. Thus,
the research is exploratory and at the same fime
confirmatory in nature.

The paper highlights the assumption that the
planning regulations of building and land
violations of the urban agglomerations in Egypt
have a disciplinary trend and cannot be
separated from a set of urban planning and land
management policies. It assumes the reservation
of urban land management at national and local
levels is the cornerstone for land supply. Also, the
paper assumes the discussion on the legalization
of land tenure and the formalization of the status
qguo of the hosing informallity have to be linked by
previous land reforms, land regulatfions, and
legal-political processes that produce informal
land market. Therefore, the constfruction
challenge was one of the Egyptfiaon most
complicated issues, due to the multiplicity of laws
and the interlacing of responsible authorities. The
Unified Building Law No 119 of 2008 (UBL2008)
came to bypass the complexities of Law 106 of
1976 to regulate construction work, Law 78 of
1974 for electric elevators, and previous planning
laws. The UBL2008 regulated previous
interrelation between owner and tenant of Law
No. 49 of 1977 and Law No. 136 of 1981 on renting
and selling premises. The gaps that appeared
with the application of the UBL2008 caused an
increase in problems instead of solving them,
hence the state insisted on the urgent need for

issuing the Buildings Violations Temporary
Reconciliation Law number 17 of 2019
(BVTRL2019).

The paper here is an important contribution to
poverty alleviation strategies by examining the
above two assumptions through four arguments.
First is the scarcity of a suitable land tenure results
from the absence of land governance and
management. It is due to the failure of planning
and legal frameworks to afford an appropriate
environment for the real estate market. Second is
the preservation of the processes and
mechanisms of the status quo of the informality in
remodelling the prevailing legal policies to meet
the Goal 11 of the SDGs of 2015. Third, land
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formalization schemes have to convey other
profit, for people most in need, either in kind orin
cash or both to people’s life. Finally, proper legal
instruments and land governances are the
components of the implementation of legal land
rights. The findings of the study have been widely
dispersed. The study concludes that
reconciliation law options to formalize the
building's violations and regulate land tenure are
passing through complicated processes by which
the final output has not afforded a concrete
solution to tackle informality but sustains the status
quo of the informality. The law does not provide
an answer to register or secure land tenure as a
concrete model to the right to land for the most
in need of the population. The present work,

therefore, approaches the question of
reconciliation of building and land violations
mainly based on the pressure between, on the
one hand, the state's regulations and, on the
other hand, the internal mechanisms or specific
dynamics of land tenure, land registration, and
ownership in the spontaneous development.

The paper constitutes of five parts: first, general
background for the informal arrangements of
access to land in Egypt; second, a theoretical
debate on building violations; third, a discussion
of the role of laws in shaping gentrification, fifth, a
discussion on building reconciliation; and finally,
the paper demands a future study for future
actions.

* To arrive at a practical and legal framework to legalize//formalize informal

Objective housing.
» To explore the influence of applying reconciliation law on
Aim legalizing//formalizing informal housing
» To investigate the procedures of the law on the sociotechnical tendency
Goal and how are implemented on the ground
Assumption

O

Proper planning regulations would adjust the statue
quo of building and land violations

The legalization of land tenure and the formalization of the status quo
of the housing informality have to be linked by previous land reforms,
land regulations, and legal-political processes that produce informal
land market

Four Arguments

Legal

* The scarcity of a suitable land tenure is the result of the absence
of land governance and management

* The preservation of the processes and mechanisms of the status
quo of the informality in remodeling the prevailing legal land
policies

Socioeconomic

» Formalization schemes have to convey other profit, for people
most in need, either in kind or in cash or both to people’s life.

Political

[
[ Spatial
[
[

* Proper legal instruments and land governances have to formulate
the components of the implementation of legal land rights

Figure 1. llustrates the deductive methodology which is used to explore and confirm the current situation to arrive at a
precise picture before a decision is taken.

2. lllegal Arrangements of Access to Land

Most of the successes of the urban poor in
gaining access to land in the recent past have
been through semi-legal or illegal means. The
enfrepreneur involved in these processes has
had to resort to innovative strategies to
overcome the specific legal and economic
constraints  in  any given context. Land
acquisition and the mechanisms of acquiring

land have differed markedly between
countries. In some countries, the poorinvade or
squat land, elsewhere the purchase of land
from private property developers. Both cases
are wellrepresented in Egypt, where the former
occurs in squatting areas, while the otherin the
semi-informal housing sector (Soliman, 2004). A
third phenomenon is taken place in the
Muslim’s countries, which is renting public land
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for a specific period (Heker) with paying a
symbol rent for the government bodies. Such
land often lacks planning permission from the
local authorities, or it is outside the city
boundary or suited on agricultural land. In
some places, the poor or the internatfional
organization rent from the private landlords or
from public departments to house refugees (as
in Beirut and Amman). Furthermore, people
might occupy land illegally sharing the luxuries
of the upper-class residential suburbs.
Variations of this nature have not only been
observed between nations, but also within
each country and between cities. For
example, in Egypt as an Islamic country-,
rented public land (Wqaf or Heker) can be
found in the big cities, and religious urban
centers (Such as Tanta city) or surrounding the
old core of the Egyptian cities.

The form of land acquisition differs from one
country to another. There are many ways of
acquiring land within  urban areas by
individuals or a group of low-income, or
squatters. The most important is the organized
squatter acquisition by relatively large groups
(Lipton, 2009), a phenomenon most found in
Latin America. The second is the unorganized
acquisition by individual households or small
groups of people (Payne et al., 2009), which
occurs widely throughout the Global South. The
third is private formal acquisition and/or
speculation of agricultural land which later
subdivided illegally by private developers or
small landlords and sold in the market as
residential uses plots (Soliman, 2004). Finally,
there is semi-organized acquisition through a
co-operation or partnerships between the
official bodies and/or the squatters and low-
income groups. These processes depend upon
the mechanisms of land acquisition and are
linked with the fransitions of socioeconomic,
political transitions, and the level of technology
that society is passing through (for example see
(Kanger & Schot, 2019; Piketty, 2014).

The success and failure of land acquisition or
the right to land depend on several variables.
Among these are the type of tenure status, the
size of people who occupy land, the willingness
of landlords to sell or purchase land, and the
willingness of the state backing land invasion
(McAuslan, 2013). It must be emphasized that
the socio-economic, political, and urban
fransitions reasons, all play a salient part in such
acquisition. Some land acquisition occurs

during election time, and others during the
political crisis, and in some countries during the
infroduction of new socio-economic regulation
of a given environment, for example, Egypt
(Soliman, 2021). Also, due to the way that the
state acts towards the housing policy as laissez-
fair policy, which accelerates land acquisition
within urban areas.

The actual land acquisiion and erection
processes vary according to the political and
physical conditions in the city concerned, as
well as the level of availability of urban land
expansion. However, most acquisitions are
neither well-coordinated nor financially viable,
and the immediate objective is simply to settle
quickly into the chosen area to obtain de facto
possession by a display of group solidarity or fo
seftle through the incremental process to
obtain de-jure recognifion. Most of these
processes have relied on the informal
economy and informal land markets (Durand-
Lasserve & Selod, 2009). There are numerous
detailed studies of this observed in different
Egyptian cities, and within each city in Egypt. It
is of particular significance because such
differences occur within and between a
certain city. Why are acquisitions of land
permifted in some locations and not in others?
How has the distribution of land use and ifs
value within a city affected such acquisitions?
Do the mechanisms of land acquisition differ
within a given area? If so, why do they differ,
and what are the reasons for these variations?
Does the land market within a city affect land
acquisition and regularization within a given
setting? How do the different forms of land
regularization relate to the socio-economic,
political, and urban growth characteristics of a
city, and what is the effect of these aspects af
the national and local level? How far, to what
extent, why, and when has the government
been involved or participated in  such
acquisition or regularization?

A lack of confrol of low-income land
acquisition is general in most of the Egyptian
cities because the factor of greatest
importance to low-income groups desperate
for homes is land availability. The most
significant  kind of available illegal land,
however, is that which has a very low value, or
the leeway of conversion of agricultural land to
other uses and/or in bad environmental
conditions for local authorities, affluent groups,
and private developers. Thus, middle and low-
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income groups acquire land which less
profitable for the private developers, and not
with the interest of the local authorities. This
location usually is located either on the
periphery of the city or near job opportunities,
or at least connected to reasonable transport
facilities, as well as, far behind the eyes of both
affluent groups and the local authorities. The
image of low-income locations is that they are
usually sited on riverbanks, unused land, steep
slopes, deteriorated agricultural land, hillsides,
railway, and road rights of way. lllegal
subdivided agricultural areas on peri-urban
areas are affordable methods to acquire
housing plots. The middleman is playing a great
role to conduct informal land supply in
cooperation with land speculators. This land is
usually unsuitably located for residential
development, or has topographical difficulties,
or is badly serviced, or has low value, or
includes the most polluted and worst areas in
the city, or as derelict desert areas, and finally,
it is usually located in a badly social-
environmental condition. While high and
middle and above middle-income groups
occupy the healthy locations in the city, the
nastiest is left to shelter the poor. Briefly, the
degree of residential and land-use segregation
is likely to be very great within the Egyptian
cities. The mechanisms of land supply for the
urban poor are quite specific in different
Egyptian cities and are tended to change over
time, reflecting in both economic and political
terms and the commodity nature of urban
land. Itis argued that substantial efforts through
appropriate land legalization programs would
enhance the security of land tenure for the
poor, subsequently, would reduce the poverty
level (Home, 2020; Lipton, 2009).

Because urban low-income groups acquire
land illegally, tenure statues are generally in
doubt and insecure, and since the insecurity of
tenure and the fear of eviction are serious
obstacles preventing house improvements in
low-income settlements. Tenure security in past
years became a natural means for removing
these obstacles (Durand-Lasserve, 2005; Payne
et al., 2009), improving economic status, and
alleviating poverty (De Sofo, 2003). It is argued
that not only the security of tenure has a direct
effect on housing improvements, but also other
factors are relevant(Gilbert, 2012). It may be
tfrue that the urban poor has common interests
in the legal land title, but what type of land fitle

is needed? Isit legal recognitionin law (de jure)
or legal recognition in practice (de facto), oris
it an intermediate tenure (customary tenure or
hybridize tenure)2 How could the land title be
provided for informal residentfial areas-
squatting and semi-informal- and what form of
the titlee What are the consequences of land
legislation on the housing market within
informal areas and areas surrounding them?
Who will benefit from such legislation2 Will land
legislation speed the housing process or will it
make for a further reduction in the housing
stocke Should the urban poor be excluded
from occupying better land, or should they be
infegrated into the urban context? Little has
been done to answer these questions and to
address the relationships between the socio-
economic, political, and urban growth
characteristics within a city, the right to land,
the land delivery system, and the action of the
government towards these changes s
essential.

Recently, the state of Egypt infroduces a new
law to legalize the status quo of informality and
to eliminate the spreading of arbifrary urban
growth. However, the Egyptfian government
issued a Building Violations Temporary
Reconciliation Law No. 17 of 2019 (BVTIRL2019)
(Gazette, 2019), and its amendment in 2020
(ABVTRL2020) was imposed from July fo
September 2020. The aim is to establish a legal
freaty between violators and the local
authority to legalize the status quo. A down
payment of 25% of the cost of building
violations has to be paid in advance to the
local authority to obtain the legal resolutions.
The plenty would reach around 2.7 billion USA
$ to cover 2.0 million violators. However, Gilbert
(2012) showed that neither legal land fitle nor
its application would not offer a luckily better
sifuation. Therefore, the following part analyses
the consequences of the reconciliation law
and the degree of its gentrification. A new
typology of informality has performed the
Egyptian landscape; however, the following
part examines these consequences.

3. Building Violations

There are huge academic debates on the way
that the formulation of housing informality has
been affected by the socioeconomic,
political, and spatfial fransitions in  Egypt
(Doherty, 2010; Dorman, 2013; Guerzoni, 2009;
Sims, 2011; Soliman, 2021) in which the
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taxonomies of informality are quizzed (Khalifa,
2011; Soliman, 2004). The amelioration of the
housing crisis in Egypt over time has been
frustrated by which urban sprawl has
dominated the Egyptian built environment
(Denis, 2012; Soliman, 2012b; Soliman, 2021).
This research is not intended fo refrospect the
Egyptian housing situation, instead, it focuses
on the state’s efforts to legalize or formalize the
housing illegality and how, whom, when, why,
and who would legalize it. After the two revolts
of 2011 and 2013, Egypt observed a great loss
of 150,000-200,000 Feddan' of agricultural land
to illicit development (Soliman, 2021).

Not only does the state of chaos resulting from
the two revolutions weaken the state, but also
is the absence of applying planning conftrol in
the last three decades. Inappropriate land
governance has led to unable the state to deal
with building and land violations. Thus, the
spreading of urban informality has dominated
the landscape of Egyptian cities. More than
50% of the built-up areas have been
characterized by illegality (Soliman, 2021).
After the June 30 revolution, the search for
solutions began, but it required intensive studies
of the real estate market. Stafistical figures and
indicators confirm that the provision of housing
alternatives before dealing with violations and
infringements is huge. The annual population
growth rate is 2.4%, while the number of
populations has increased by about 20 million
since 2010. This growth puts pressure on the
inhabited area, agricultural lands, services,
and facilities. It is estimated that Egypt is
receiving a new birth per sixteen seconds and
is expecting the total population will reach 180
million persons by 2050 (CAPMAS, 2021).
Looking at the bill of violations, the problem
becomes miserable, as the size of the violating
buildings has reached 3 million units and 240
000 real estates (CAPMAS, 2021). Informal
areas spread in 226 of 234 cities, and
agricultural land encroachments amounted to
1.9 million cases, and it needed to compensate
for the pressure on the infrastructure to more
than 86 billion pounds for drainage and
drinking water projects. The matter is not an
exchange of accusations and responsibilities.
The responsibility is collective and shared
among the state and the society. In addition to
the long legacy of mismanagement of land

! One Feddan equals 0.42 hectare

supply since the fiffies, our practices as
individuals were not far from the problem. For
example, it is estimated that about 14.58
million uninhabited housing units (CAPMAS,
2021), and while their owners close them
without justification, no others find a suitable
home. At present, most areas are no longer
able to absorb more arbitrary housing
production. In addition, the violations are
eating the agricultural land and affecting food
security. According to the Prime Minister's
statements (Shawkat, 2021), city violations
amounted to 50% of the size of buildings, and
the percentage has risen to 70% of new
construction since 2015. The alternatives are
uncomfortable to provide better opportunities
for life and work. The urban space must be
expanded and distributed the population
density over more areas instead of narrowing
the currently inhabited percentage of Egypt,
which does not exceed 7%, in which the state
is planning to reach 12%. Will this happen? Or it
is a dream in the desert (Sims, 2015).

Aerial photography is recorded to permit the
state the monitor of the urban and spatial map
and to determine the size of the urban sprawl.
It is also verifying the expansions of the real
estate and the areas of intersections as spaces
suitable for construction. Cases not recorded in
this photography are considered a violation,
and the conditions of reconciliation for their
construction outside the city's boundary do not
apply. Aerial photography data related to
construction on agricultural lands or in places
close to residential blocks and approved urban
space lines are mapped. The violations of
building without a license or violating the
conditions of the license, height restrictions,
and the nature of use within the urban space
are detected. All these areas are covered by
reconciliation until April 8, 2019, which is the
date of approval of the Building Violations
Temporary Reconciliation Law No. 17 of 2019
(BVTRL2019). Thus, the BVTRL2019 came as a
continuation of the fourth generation of the
construction boom of 18 new cities,
reseftlements of unsafe areas and social
housing, and the addition of 160,000 Feddans
to the urban space. The state is forced to act
due to the pressures resulting from violations
and infringements, as the utility bill has jumped
several times and the cost of delivering sewage
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to villages has reached more than 200 billion
pounds due to this random expansion. The
same is true in the capitals of governorates and
new cities, as the building violations are putting
pressure on roads and networks of facilities and
services. These have affected the standard of
living of citizens, so the BVTRL2019 came to
control the urban informality and improve living
conditions.

The restrictions of the Unified Building Law, no
119 of 2008 (UBL2008) and the two revolts in
Egypt have led to the increase of violations.
According to official figures, the number has
reached 2800000 violating buildings, with a
total of 396000 floors, comprising about 40
million units. For example, Cairo and Giza alone
have about 209000 buildings violated. There
are no conclusive detailed figures, but
according to the estimates of the official
authorities (CAPMAS, 2021), most of the
violations pertain to licenses for real estate,
shops, garages, change of activity, fences,
etc. The high percentage of fees, fines, and the
proceeds so far are from companies, investors,
or capable citizens who have multiple or
extensive violations in area and value. As
illustrated in figure 2 building violations vary
according to the nature of the abuse by the
property owner, but the most prominent of
them are building without a license, violating
the terms of the license while not affecting
construction safety. Changing the use from
residential to commercial or otherwise, non-
compliance with the applicable planning
requirements, and violating drawings is
dominated violations.  Architectural and
construction, heightening the roles of violation.
To the point that building on agricultural land
and changing its use from agricultural use to
other uses, especially building housing units on
them without a building permit, represents
most building violations. Most of these cases
may be reconciled unless they affect the
safety of the property or violate the regulations
of aviation laws and others.

Figure 2. lllustrates some cases of violations.

Reconciliation is prohibited in the following
seven violations. Buildings that are defective in
the safety of construction, Encroachment on
the perpendicular organization lines and the
official approved easement lines, Violations of
buildings and facilities with  distinctive
architectural style, Exceeding the height
restrictions established by the Civil Aviation
Authority or exceeding the requirements of
State Defense Affairs, Building on state-owned
land, unless the person concerned has
submitted an application to legalize his status
in accordance with the law, Building on lands
subject to the Anfiquities Protection and Nile
River Protection Law, and finally, Changing the
uses of areas for which detailed plans
approved by the administrative authority have
been issued. The lafter is also including
buildings outside the urban space except for
the exceptions mentioned in the UBL2008.
Surface violations that fall under the category
of violating the conditions of licenses are as
follow. Changing the licensed property whose
license includes the purpose of its construction
and the purpose assigned fo it. The purpose of
changing the use is to transform the building or
any of its units for a purpose other than the
licensed purpose before obtaining the
necessary approval from the competent
authority is considered illegal. In this case, it is
not permissible to reconcile areas with
approved detailed plans. Violations of using
garages fall within the scope of change of use,
and if it is in an area for which approved
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regulatory plans have been issued, it can be
reconciled with the approval of the
administration.  Following the applicable
regulatory procedures, and considering the
estimates of the technical committees, the
price per meter and the value of the land has
to be estimated.

In general, the BVTRL2019 does not provide the
possibility of reconciliation over crossing the
lines of urban space. It sets several exceptions
to this matter. The most important of which are
projects and activities that serve the areas of
agricultural and animal products within the
framework of the government’'s plan and
based on a proposal from the Minister of
Agriculture. Also, it allows to build on
agricultural lands on a private residence or
establish a service building, near the estates of
cities and villages and their dependencies.
These completed buildings are inhabited by
residents and enjoying facilities if they are on
lands that have lost the elements of agriculture
and according to the data of the last aerial
photography. The state infroduces several
regulations to frustrate the spreading of urban
informality on peri-urban areas and alleviate
the pressure and conflict over the right to land.
Subsequently, the simplification of the
procedures and increasing the motivations are
issued to encourage putting unused housing
units for rent (UN-Habitat, 2021). The BVTRL2019
separates at this point between two matters,
the first is the encroachment on state property,
and the second is a violation of building
without a license or outside the legal and
building requirements. A reconciliation with
these cases can be made to lead to the
legalization of land. This would require «
decision to accept the reconciliation before
submitting proof of reconciling the situation
according to Arficle 89 of the executive
regulations of the BVTRL2019.

Urban expansion does not stop. Replanning
the urban space in the old areas, launching
several social housing projects, and
implementing new cities in all governorates,
are all in progress. According to official figures,
the state added 480,000 Feddan to the urban
space between 2008-2018 to accommodate
24 milion people with a density of 50 per
Feddan. The fruth is that the problem is not
related to the narrowness of the urban space
or the scarcity of land, but rather it is the culture
and practices of the society. For example, the

construction areas in the villages witness price
speculation. Instead of a citizen is selling a plot
of agricultural land to buy a suitable location
for construction, the citizen decides to build his
house on his land out of jealousy from his
neighbour or a refusal to take advantage of
the price.

4. The role of laws in shaping gentrification
Shaping gentrification has been organized by
the public authority through various forms. This
is done by imposing new regulations to guide,
support, promote, and steer how gentrification
develops in specific urban  contfexts.
Consequently, the modalities of ‘gentrification’
in Egypt are determined by laws and
regulations. The state of Egypt issued a
Buildings Violation Temporary Reconciliation
Law No. 17 of 2019 (BVTRL2019) to eliminate
and prevent the chaos of the building and to
regulate urbanization processes. The
objectives of the BVTRL2019 are to reconcile
violations of the UBL2008 and codify the
conditions of previous violations, to control the
construction conditions in Egypt, reorganize
the urban map, and work to develop the
system of facilities and services. The BVTRL2019
aims to:

" Correct the error, legalize the situation,
and provide resources to address the problems
of pressure on facilities.

. Issue a safety certificate or a birth
certificate for each property orreconciled that
will serve as a national number for the property
to give it a legal status

. Achieve a stable, civiized urban
appearance, and achieve the citizens' interest
in owning an organized and fully serviced
society.

" Represent an advanced step towards
saving millions of buildings from the sword of
the UBL2008, which provided for the removal or
confiscation of the unit. On the contrary, the
law does not aim at demolishing real estate.

. Open the door to reconciliation and
legalization of the situation and does not
include procedures regarding confiscation or
imprisonment for violators.

. Limit the demolition of buildings to lands
of aggression against public facilities, roads
and railways, or encroachment on state
property and lands of river dumping.

" Avoid any property on land owned by
personal property that falls within  the
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BVTRL2019 and does not face the risk of
removal.

The law has been infroduced to tackle spatial
chaos, control arbitrary situations, and regulate
the real estate sector. So far, not a single case
of removal of an inhabited property has been
carried out, even inland encroachments and
usurpation of state property. But most of these
types of violations are unused, and they are
constructions of an investment nature carried
out by their owners to place possessions, seize
the site, and profit from resale or use in other
activities, not for personal accommodation.
Building violations built on squatters' lands have
not been excluded from the executive
regulations of the law (Gazette, 2019).
Squatting and encroachments on state lands
are two separafe violafions.  This requires
submitting a request for reconciliation and
then legalizing the status of the land itself with
its subsidiary.

After meeting these requirements, the violator
will enjoy the opportunity to conciliate and will
give the property a legal form. The opposite is
true for public land where buildings on state
property involve two violations, first, require
legalization of laying the land and then
reconciling the building later. The law regulates
the issue of reconciliation by granting the right
to each owner or occupant of a unit fo apply
to reconcile the violations prescribed in it. It
means that no requirements to apply for
reconciliation for all the roles or the property's
unit, but if there is no aftempt by some
individuals to restrain the state or obstruct
dealing with roles. The law did not specify the
identity of who must apply for reconciliation. It
leaves the opportunity for all those who wish o
reconcile. According to the text of the third
article of the executive regulations of the law,
each stakeholder, whether owner, occupant,
or union of occupants, has the right to apply for
reconciliation. This requires providing a request
for confirmation of its capacity and its
connection to the property. The text of the
second arficle of the law indicated that the
technical committee would decide on the
applications. This committee is headed by a
consulting engineer specializing in structural
engineering, with the membership of two
engineers. One of whom is civil engineering,
and the otheris architecture, provided that the
experience of each of them is not less than five
years, in addition to a representative of the

Ministry of Interior from the Civil Protection
Department.

4.1 The
reconciliation
With the implementation of the BVTRL2019,
some problems emerged. The Amendments to
the Temporary Reconciliation Law issued No. 1
of 2020 (ATRL2020) (Gazette, 2020) came to
facilitate the citizens' procedures, and the
report of an ordinary engineer was satisfied.
Regarding the submission mechanisms,
required documents and payment systems are
all simplified. The exaggeration of the
consultancy offices has simplified and put in
force for the safety report's fees, and the
exclusion of the previous violations of the
UBL2008. The government did not specify the
mechanisms for completing the reconciliation
documents. The matter came within the texts
of the BVTRL2019. The law stipulated that a
construction safety report be attached to the
property from a consultancy office. With the
difficulty of this matter and the exaggeration of
offices, Parliament moved to mitigate it by the
ATRL2020. The issue is that stipulating the
certificate be through Ordinary Union Engineer,
without  requiring the approval of a
consultancy office or the approval of the
Engineers Syndicate.

The Prime Minister announced procedural
solutions to apply for reconciliation with the
least number of papers, to obtain Form 3 to
secure the legal status of the property, and
stop any measures taken against it (Shawkat,
2021). An additional period has been given to
complete the papers and the rest of the
reconciliation procedures. As illustrated in
figure 3 the processes of the submission
mechanisms to reconciliation are composed
of three stages: inifial stage, intermediate
stage, and finally final stage. The first stage
composes the required documents and details
information of violation. The order begins by
applying to the neighbourhood or the device
to which the property belongs with the least
number of documents. The completion of the
papers is required within a certain period,
including the engineering file, and payment of
the examination fee. The second stage
requires the completion of the down payment
of the fees to pass the documents to the
specific committee for the final inspection. If
initially accepted, the seriousness of the

submission mechanisms to
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reconciliation is paid. The value of the fine can
be paid in cash or 3 annual instalments without
interest and a down payment of 25%. The final
stfage passes through filtrations of the
documents and evaluates the final fees. Form
3 is issued which is considered as a certificate
to be used for the installation of services.

All  governorates have taken executive
measures to facilitate citizens, most notably
increasing the number of progress outlets and
technology service centfres, cancelling
workers' leave, extending work until nine in the
evening. The responsible bodies are preparing
a weekly report on the progress, and forming
committees headed by deputy governors to
follow up on the file, in addition fo discussion
seminars and guidance and awareness
activities in each region. Form 3 is a certificate
obtained by the person wishing to reconcile
under the text of Article 3 of the BVTRL2019. It
includes the citizen's data and the property

Initial stage

Preliminary Data and processing of application

Required Documents

The fees
The citizen’s data and the
property and his/her ID

Initial Inspection
Simple drawing of Payment of the
building/plot fee
Size of violation

Inspection
documents and property

Finishing the
inspection of the
property and the
evaluation
processes of the

The citizen’s data
and the property
and its area and
represents an

Type of violation
Location of violation
A satellite image of the case

submitted by the

A construction safety report
citizen

from the local
unit or the

administrative

authority to start
ther iliati
procedures for
violations

and its ared and represents an
acknowledgement from the local unit or the
administrative  authority  to  start  the
reconciliation procedures for violations. After
finishing the inspection of the property and the
evaluation processes of the documents
submitted by the citizen, the date of
committing the violation, and paying the
required fees, the license in the form of a
cerfificate is issued. This certificate serves as
confirmation from the administrative authority

to accept the reconciliation request
procedurally and to take the legal and
administrative path to present it to the

competent committee. This form allows the
immediate cessation of all lawsuits related to
the violation in court, and the suspension of the
implementation of judgments, decisions, and
procedures issued regarding the violatfion unfil
the settlement request is decided.

Intermediate stage Final stage
Approval of Violation

Determination of

The fine that can be

annual installments

O

Final
Inspection
documents and
property
Forming
committees
headed by
deputy
governors to
follow up on
the file

Issuing Form 3 allows
the immediate cessation
of all lawsuits related to
the violation in court,
and the suspension of
the implementation of
judgments, decisions,
and procedures issued
regarding the violation
until the settlement

O

Approval of
Violation

Form 3 to
secure the
legal status of
the property
to reconcile
under the text
of Article 3 of
the
BVTRL2019

A )

the final fees
A down payment
of 25%

paid in cash or 3

without interest.

A

Figure 3. The processes of the submission mechanisms to reconciliation.

Each property or reconciled unit will obtain a
safety certificate or a birth certificate. It serves
as a national number for the property that
gives it a legal status and a sound existence so
that the owner can register it in the Property
Proclamation Department (PPD), and deal
with it by seling, and formally delivering
facilities and services. Accordingly, it increases
the value of the property and increases safety
and stability rates for its inhabitants. The time
course of reconciliation is not related to the
government. It is related to the legal text that
specified 6 months from the date of issuing the
executive regulations of the BVTRL2019, which

expired at the end of January 2020, and with
the issuance of ATRL2020 and then its executive
regulations in March, the period was renewed
until the end of September 2020. The date of a
final submission is a legal deadline that cannot
be exceeded.

4.2 The value of fees

The law defines the mechanism for forming the
committee concerned with determining the
value of the reconciliation. The committee
includes two representatives of the competent
administrative authority, two specialists in real
estate appraisal with their approval by the
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Financial  Supervisory  Authority, and a
representative of the Ministry of Finance. The
low does not leave the maftter at all and
stipulates considering geographical and urban
considerations, the level of the region, and the
extent to enjoying the facilities and services.
Because the law does not aim at levying, but
rather to correct the error, legalize the situation
and provide resources to address the problems
of pressure on the facilities. The law has set the
value of the fine. It is started from 50 pounds
and up to 2000 pounds per square meter as a
maximum. It means that a unit of 100 square
meters will not exceed the value of the
reconciliation over 5000 EGP in the villages and
200,000 EGP in the most luxurious and luxurious
areas. The government announced many
facilities during the recent period. The deadline

was extended for completing papers for an
additional two months and further for six
months to be ended in September 2020. The
Prime Minister announced that re-examination
of prices, assessment of fines, accepting
applications with the fewest documents are
acceptable. The most important deceleration
is granfing applicants Form 3 to stop all legal
procedures immediately against violators. The
law sets percentages of fines according to the
type of violation. Table 1 illustrates the
estimated value of the meter price in the area.
The values of fees were reduced, and the fine
was allowed on a credit basis over 3 years. All
violators were allowed for all real estate to
benefit from the reconciliation.

Table 1. The estimated value of fines of the meter price in the area.

Type of violation Fines % of the Comments
value of square
meter
Building with a license while exceeding the requirements of 100 The main problem is how
planning or changing use would calculate or assess
Building without a license while conforming to the requirements 100 the price of the square
of planning meter of each area. Also,
Violating the architectural and construction drawings of the 50 who will assess the property
license value, what are the criteria
Violating the architectural and construction drawings of the 25 used in the assessment.
license
Violating the number of floors and heights 25
Violating the construction drawings and matching the 25
architectural drawings, the flat and the number of floors
Violating the architectural drawings and matching the 20
construction drawings and violating the number of floors
Violating the architectural drawings while matching the 5

construction drawings and the number of floors

Source: (Gazette, 2019)

The seriousness of reconciliation is limited to
25% of the total value of a square meter of the
unit/land, with a maximum of fees of 5,000 and
20,000 EPG for villages and cities in violation
respectively. A reduction of 10% and 40% for
violation for villages and cities respectively in
violation of responses authorized buildings lines.
Further reductions of 12% and 50% for villages
and cities respectively are given in increasing
the surface area of rooms. Also, a reduction of
20% and 80% for villages and cities in violations
of building the entire roof, and 40% and 16%for
viloges and cities in violations of building
without obtaining a license. The value of the
penalty is 250 thousand EPG for provincial
capitals and 30 thousand EPG for villages and
120 thousand EPG for cities in converting the
basement info an unlicensed activity. Indeed,

the governorates reduced the reconciliation
rates between 10 and 55%, according to some
regions. Cairo, for example, set a 20%
reduction in the eastern region, 20% in Suez,
Dckahlia and Menoufia, 25% in  Minyaq,
Alexandria, Ismailia, Shargia, Aswan, Mafrouh,
South Sinai, 30% in Luxor and Port Said, 35% in
Fayoum, 40% in Kafr El-Sheikh, Sohag, the Red
Sea, and finally 50% in New Valley and
Damietta.

The law provides for the payment of a fee for
examining the application submitted
regarding the violating property or unit. These
fees start from 125 EGP and 500 EGP for villages
and cities respectively. A maximum of 5,000
EGP according to the geographical areq, size
of the unit/plot, market value, and type of
violation. Reconciliation is not a levy law as
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some claim, with evidence that it set a low
minimum price per square meter, and a
moximum  that cannot be exceeded,
regardless of the nature of the area. The idea
of financial fines is to enhance spending on
services and facilities in areas of unplanned
sprawl after the violations caused pressure on
utility networks to the extent that it needs more
projects and expansions. The proceeds of the
reconciliation will not go to finance the
sections of the general budget or the annual
deficit in it. Rather, it will be fransferred to a
special account in the public treasury for
collection and redistribution, provided that the
proceeds of each governorate are spent
within the same governorate. This fund will be
used to develop facilities and services and
strengthen infrastructure, including 25% for the
Social Housing and Development Fund, 39 %
for infrastructure, water, and wastewater.

4.3 Law enforcement period

The amendments to the BVTRL2019 allowed
extending the period of law enforcement,
controling administrative procedures, and
evaluation mechanisms to ensure that the
value of the violation is not exaggerated. It also
forces the administration authorities to receive
all requests, provided that the decision on
them is a maftter of the competent committees
only. In addition to dealing with violations
according to their types, nature, and value of
areas market, the law is considering the sociall
dimension and fair application of controls and
requirements.

The technical committees formed for this
purpose issue their decisions regarding the
request for reconciliation. Reports are
submitted fo the governors or heads of the
bodies with jurisdiction, and the decision to
accept or reject the reconciliation request is
within four months from the date of submitting
the request. According to Article 4, the
applicant has the right to complete the
documents later after the closing date, with
the applicant’s right to appeal if the request is
rejected (Gazefte, 2020). The technical
committees, governorate authorities, and city
agencies are responsible for issuing estimated
price lists according to regions, urban and
civilization level, and availability of services.
While the calculation is according to indicative
percentages according to the type of
violation, which ranges between 5 and 100% of
the square meter value if this is not less than 50

EGP and not more than 5000 EGP per square
meter in all cases.

The amendments to the law made it possible to
pay the value in three annual instalments. The
applicant who is wishing to reconcile pays 25%
of the value as a conciliation within 60 days of
the committee's approval of the request.
Bearing in mind that if any instalment is delayed
or two consecutive instalments are not paid
during the three years the settlement decision
shall be cancelled. In all cases, a final decision
shall not be issued to reconcile until after the
full amount has been paid. According to the
text of the law, the owner of the violated
unit/land or the person wishing to reconcile
must pay the consideration for reconciliation
and legalization of the situation. Alternatively,
the owner has to apply for instalments,
accompanied by evidence of payment of the
advance payment within 60 days of the
committee’s approval, and then paint the
existing and unfinished facades of the building.
As stated in the text of the law, the effects
produced by the reconciliation are to legalize
the status of the property and give it a legal
entfity and the possibility of enjoying the
facilities and services in an official way. The law
stipulates that accepting the reconciliation
does nof result in any violation of property
rights, and the issuance of the committee’s
decision and the completion of the
reconciliation. Payment procedures are
considered a license that produces all the
effects of licenses for violating works. The law
specifies 60 days from the date of the
committee’s approval of the request to pay
the value of the reconciliation, or the advance
payment and the instalment request. and
decisions issued regarding real estate.
According to the advantages provided by the
BVTRL2019 on some building violations, once
the application is submitted, all decisions or
actions taken against the property are frozen.
Form 3 indicates the unpaid fines, and the fines
previously paid will be calculated within the
total value of the reconciliation. In the absence
of an owner of the property, the occupiers’
union, or the owner of any unit in the property,
can apply for reconciliation with proof of its
relationship fo the unit. This path can be
disabled through the RL2019, once the
application is submitted and Form 3 s
obtained. All legal procedures and lawsuits
against the property are stopped, and even
the provisions in effect are suspended even if
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they imprison the violator. Upon acceptance
of the reconciliation and the compellation of
procedures, the violator is released. According
to Arficle 10 of the law, a person whose
applicationisrejected, or a high fine is imposed
on him may file a complaint within 30 days from
the date applicant was nofified of the
decision. Decide on the grievance within 90
days, and the expiry of the period without a
decision is considered as acceptance of the
grievance.

The BVTRL2019 regulates the legal process
regarding the violating real estate and its
owners. Legislatively, the mandate will return to
the UBL2008, and in implementation, the state
authorities have moved to put in place
effective mechanisms to prevent infringements
and building violations. In turn, the Ministry of
Housing has established a central unit to follow
up on violations of new cifies. It is confinuous
periodic monitoring, preparing a database of
licenses, and monitoring compliance with
violations. It also addresses and eliminates
violations in the bud, granting broader powers
to security directors and city agencies. By
legalizing the conditions of the violating real
estate and buildings, the population density in
each area can be accurately counted, the
utility networks re-planned. The needs of each
city or vilage are determined, and investments
are made to spend on the water, sewage,
electricity, and other projects. These
improvements provide better services and
reduce pressure on the family’s resources that
go to purchase needs that compensate for the
absence of amenities, and thus the eminence
of life will improve the standard of living.
Recently, the Egypfian Cabinet (Shawkaf,
2021) approved two draft laws amending
some provisions of the Real Estate Registration
Law No. 114 of 1946, and the Income Tax Law
promulgated by Law No. 91 of 2005. The
amendments to the provisions of the Real
Estate Registration Law aim to facilitate the
procedures for registering property, through
three steps. The first is separating tax payment
from registration procedures and fees. Second
is the possibility of registration despite the
absence of a sequence of registered property
in several cases. These are; if the registration
applicant has a valid document, 5 years of
possession and good faith, and the presence
of a final judgment of ownership or other real
rights in kind. The third is the seizure of
possession for a period of more than 15 years

with the intention of ownership with the
redlization of the interest of the real estate
registry. These amendments will open new
disputes among the landowners and might
lead to the defragmentation of land ownership
in Egypt. Also, these amendments do not fouch
the reconsolidation law nor are setting up clear
steps for land registration.

5. Conclusions

What is happening in recent years is serious
accountability of the localities, by increasing
oversight,  controling  procedures, and
embargoing corruption through administrative
control and amendments to the UBL2008 and
the liberalization of the licensing system. It has
been inherited for many years and the
perpetrators are no longer serving or legally
moving against them, and many of them have
passed away. Although the state is moving af
all levels, on the one hand, it is working to
legalize the conditions of violations to control
informal urbanization and increase the value of
real estate wealth and facilitate its circulation
by buying and seling on the other hand. A
serious stand with erection on peri-urban areas
to stop the bleeding of crop production and
reach food security for 100 million citizens, is a
matter of survival. The state does not evade its
responsibility and has recognized that part of
the problem is caused by mismanagement
and corruption of localities over the past
decades. The arbitrary gentrification should
stop looking for solutions, especially since most
viloges and regions have become
overcrowded and unable to support their
residents and provide housing and job
opportunities suitable for them.

The problems were the complexity, overlap,
and overlapping of the authorities responsible
for construction, and in addition to neglecting
the approach of reconciliation and legalizing
the situation. Also, there is no clear-cut policy
for formalizing land status or at least finding a
simple way for land registration, hence the right
to land went into chaos. The BVIRL2019 sets
difficult conditions that caused the spread of
slums and illegal construction and entrusted
the technical inspection body with the task of
monitoring and follow-up to all the parties
concerned with planning and organizing.
Because of the limitations of the apparatus, the
law became powerless. Moreover, the new
amendments of the BVTRL2019 included
simplifying the procedures and applying the
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one-stop system. It defines tasks and
responsibilities for licensing, tightening control,
and follow-up during construction operations,
ensuring that works matched licenses. It also is
considering the social dimension and
geographical nafure. None of the persons
concerned with the law or those concerned
with  the file of building violations or
encroachment on state lands and planning
lines were interested in questioning, research,
or aspiration for knowledge. Also, the
governorates and localities were not interested
in the explanation and clarification of the law.
Thus came the state of shock and surprise with
the start of the application. From this point, the
low was reviewed in all its details, the
construction conditions in the past and the
lows regulating them, the extent of the risks that
threatened Egypt.

The law applies to all real estate violates since
2008, and the amendment issued No. 1 of 2020
was infended fo open the door to previous
violations of the UBL2008. But these applied
only to those who are addressed by the law
have a registered violation or a lawsuit
regarding the violation, or they received
communications from neighbourhoods and
authorities concerned with the violation. The
low applies to violating cases in cities and
areas planned according fo urban estates and
planning lines that are subject to reconciliation.
As for real estate built in villages before this
date, it is not covered by the law, because
before the issuance of the UBL2008, it was not
required to obtain a building permit in villages
and rural areas. But the law has contradicted
as stated that all violations within the UBL2008
are under the umbrella of the BVTRL2019. While
the Reconciliation Law includes all violations
until the date of the last aerial photography on
July 22, 2017, including unlicensed or violating
residential buildings, shops, and change of use,
with the possibility of reconciliation on buildings
that infringe on the regulation lines or state
property in case of agreement and legalization
of the situation with the authority in charge.
The TRL2019, and its ATRL2020, and its executive
regulations No. 1631 of 2019, and its
amendments of the executive regulations No
800 and 936 of the year 2020 issued by Prime
Minister Dr. Mustafa Madbouly, has passed
through obstacles during its application on the
ground. The law has opened intense
controversy and uninterrupted questions. In this
regard, and the fact that the crisis was not in

the TRL2019, nor in the amendments, nor the
executive articles, but rather the lack of interest
in the law on the part of public opinion, and the
lack of explanation of its arficles and dialogue
on them. The law caused a state of confusion
and anxiety with its entry into force. It
represents an important positive opportunity to
prevent the deterioration of real estate, raises
the value of buildings and units owned by
citizens, and lays stable foundations to correct
inherited errors and start planning for the future
in a more conscious and disciplined manner.
As we are approaching the beginning of 2022,
there is not a single certificate has issued for
violators, except for collecting the required
fees of 40 bilion EG. The question is why the
state issued the TLR2019, what the main
benefits are gained by the violators, has this
low prevented or at least eliminate the
spreading of the urban informality2 Has this law
opened a window to adjust the right to land or
allow registering land/unite Till now no single
violator has formalized their land status nor
legalized their unit.

Even though the law should issue a safety
certificate or a birth certificate as a national
number for the property, fill now none has
been issued. While it does not specify how this
cerfificate gives a legal status to the violator.
Also, this certificate does not meet the right to
land nor represents a legal land transaction or
does not valid to be presented to the Property
Proclamation Department. The land ownership
does not reflect in the building license rather
the latter allows for the legal construction
process. Therefore, the legalization of a piece
of land is sfill vague and not legalized. The law
might open a new dispute between the actual
landowner and the housing property. Also, the
certificate does not represent a legal
document as collateral in front of the
commercial banks to apply for a loan. In
general, the law might provide a sort of
legalization document for the housing units but
does not legalize the tenure status of the land.
In other words, legalization of the status of real
estate does not give it a legal existence and
the ability to trade, and to be a financial asset
that can be invested, partnered in, and
borrowed with its guarantee, rather it
exhaustive the provision of financial of the
violators. In short, the law does not provide
security of land tenure, or an official document
to be used to formalize real estate status nor
authorize the informality. Rather the law has
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infroduced a new status of official recognition
in the form of “hybridization recognition”. This
recognition does not present a legal
document in the Property Proclamation
Department to officially register the land. It
could be said that the law has gone away the
right to land with the wind, nor provides a
complete legal status for the violators, but
open new disputes and conflicts between the
violators and the state. Also, this law created or
decayed wealth, social inclusion/exclusion,
and increased/decreased the wealth of the
bottom strata of the society. Last, it is hoped
that this study is opening a new debate in the
research arena to question the right to land
and further in-depth research is required to
understand these issues in the Global South.

Acknowledgements

The author wishes to acknowledge the editor
and reviewers in the Journal of Contemporary
Urban Affairs for their constructive feedback
during the review process.

Funding

This research did not receive any specific grant
from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflicts of interest
The Author(s) declare(s) that there is no conflict
of interest.

Data availability statement

The original conftributions presented in the
study are included in the
article/supplementary material, further
inquiries can be directed to the corresponding
author/s.

Ethics statements

Studies involving animal subjects: No animal
studies are presented in this manuscript.
Studies involving human subjects: No human
studies are presented in this manuscript.
Inclusion of identifiable human data: No
potentially identifiable human images or data
is presented in this study.

CRediT authorship contribution statement
Ahmed M. Soliman: Conceptualization, Data
curation, Formal  Analysis, Investigation,
Methodology, Resources, Software Supervision,
Validation, Visualization, Writing — original draft,
Writing — review & editing.

References

Archambault, C. S., & Zoomers, A. (Eds.). (2015). Global
Trends in Land Tenure Reform: Gender Impacts.
London: Routledge.
https://doi.org/10.4324/9781315765822

CAPMAS. (2021). General Statistics for Population and
Housing: Population Census. Cairo, Egypt.: Central
Agency for Public Mobilization and Statistics.
https://www.capmas.gov.eg/Pages/Publications.aspx?pa
ge 1d=5104&Year=23562

De Soto, H. (2003). The Mystery of Capital: Why
Capitalism Triumphs in the West and Fails Everywhere
Else. London: Black Swan.

Denis, E. (2012). The Commodification of the Ashwayyiat
(s): Urban Land Market Unification and De Soto’s
Interventions in Egypt. Popular Housing and Urban
Land Tenure in the Middle FEast, 227-258.
https://doi.org/10.5743/cairo/9789774165405.003.0010

Doherty, G. (2010). Diane Singerman and Paul Amar, eds.,
Cairo Cosmopolitan: Politics, Culture and Urban Space
in the New Globalized Middle East (Cairo: American
University in Cairo Press, 2006). Pp. 564. $39.50 cloth,
$29.95 paper. International Journal of Middle East
Studies, 42(4), 725-726.
https://doi.org/10.1017/S0020743810001133

Dorman, W. J. (2013). Exclusion and Informality: The
Praetorian Politics of Land Management in Cairo, Egypt.
International Journal of Urban and Regional Research,
37(5), 1584-1610.  https://doi.org/10.1111/j.1468-
2427.2012.01202.x

Durand-Lasserve, A. (2005). Land for housing the poor in
African cities: Are neo-customary processes an effective
alternative to formal systems?'. Urban futures: Economic

development —and  poverty  reduction, 160-174.
https://doi.org/10.3362/9781780446325.012
Durand-Lasserve, A., & Selod, H. (2009). The

formalization of urban land tenure in developing
countries. In Urban land markets (pp. 101-132).
Germany: Springer. https://doi.org/10.1007/978-1-4020-
8862-9 5

Gazette, O. (2019). Building Violations Temporary
Reconciliation Law (in Arabic). Gazette, Official,
volume 14 Duplicate G, 8th April.
http://admin.mhuc.gov.eg//Dynamic_Page/6369905087
48531932.pdf

Gazette, O. (2020). Amendments of  Temporary
Reconciliation Law (in Arabic). Official Gazette, 1(1), 2-
6, Duplicate D, 7th January. Retrieved from:

Professor Dr. Ahmed M. Soliman 110


http://www.ijcua.com/
https://doi.org/10.4324/9781315765822
https://www.capmas.gov.eg/Pages/Publications.aspx?page_id=5104&Year=23562
https://www.capmas.gov.eg/Pages/Publications.aspx?page_id=5104&Year=23562
https://doi.org/10.5743/cairo/9789774165405.003.0010
https://doi.org/10.1017/S0020743810001133
https://doi.org/10.1111/j.1468-2427.2012.01202.x
https://doi.org/10.1111/j.1468-2427.2012.01202.x
https://doi.org/10.3362/9781780446325.012
https://doi.org/10.1007/978-1-4020-8862-9_5
https://doi.org/10.1007/978-1-4020-8862-9_5

JOURNAL OF CONTEMPORARY URBAN AFFAIRS, 6(1), 96-111/ 2022

http://admin.mhuc.gov.eg//Dynamic_Page/6372920332
12837096.pdf

Gilbert, A. (2012). De Soto's The Mystery of Capital:
reflections on the book's public impact. International
development  planning review, 34(3), V.
https://doi.org/10.3828/idpr.2012.15

Guerzoni, E. (2009). Cairo's Informal Areas Between
Urban Challenges and Hidden Potentials. Portugal:
Norprint SA.

Home, R. (2020). Land Issues for Urban Governance in
Sub-Saharan Africa. Switzerland: Springer International
Publishing. https://doi.org/10.1007/978-3-030-52504-0

Kanger, L., & Schot, J. (2019). Deep transitions:
Theorizing the long-term patterns of socio-technical
change. Environmental Innovation and Societal
Transitions, 32, 7-21.
https://doi.org/10.1016/j.eist.2018.07.006

Khalifa, M. A. (2011). Redefining slums in Egypt:
Unplanned versus unsafe areas. Habitat International,
35(1), 40-49.
https://doi.org/10.1016/j.habitatint.2010.03.004

Lipton, M. (2009). Land reform in developing countries:
property rights and property wrongs. London:
Routledge. https://doi.org/10.4324/9780203876251

McAuslan, P. (2013). Land Law Reform in Eastern Africa:
Traditional or Transformative?: A critical review of 50
years of land law reform in Eastern Africa 1961 —2011.
UK: Routledge. https://doi.org/10.4324/9780203491867

Payne, G., Durand-Lasserve, A., & Rakodi, C. (2009).
Social and Economic Impacts of Land Titling Programs
in Urban and Periurban Areas: A Short Review of the
Literature. In Urban Land Markets Improving Land
Management for Successful Urbanization (pp. 133-161).
London: Springer. https://doi.org/10.1007/978-1-4020-
8862-9 6

Piketty, T. (2014). Capital in the Twenty-First Century.
London: The Belknap Press of Harvard University Press.
https://doi.org/10.4159/9780674369542

Check For
Updates

Shawkat, Y. (2021) Law Versus Optimization -
Development Brief (in Arabic), The built Environment
Observatory. Retrieved
from: https://marsadomran.info/policy analysis/2021/0
7/2222/

Sims, D. (2011). Understanding Cairo: The logic of a city
out of control. Cairo: America University Press in Cairo.
https://doi.org/10.5743/cairo/9789774164040.001.0001

Sims, D. (2015). Egypt's desert dreams: development or
disaster? Cairo: American University Press in Cairo.
https://doi.org/10.5743/cairo/9789774166686.001.0001

Soliman, A. (2012a, October). Tilting at pyramids:
informality of land conversion in Cairo. In Sixth Urban
Research and Knowledge Symposium (pp. 336-387).
Rethinking Cities: Framing the Future, Barcelona, Spain:
World Bank.

Soliman, A. M. (2012b). The Egyptian episode of self-
build housing. Habitat International, 36(2), 226-236.
https://doi.org/10.1016/j.habitatint.2011.08.004

Soliman, A. (2004). A Possible Way Out: Formalizing
Housing Informality in Egyptian Cities. Lanham:
American University Press.

Soliman, A. (2021). Urban Informality: Experiences and
Urban Sustainability Transitions in Middle East Cities.
Cham, Switzerland: Springer Nature.
https://doi.org/10.1007/978-3-030-68988-9

Suzuki, H., Murakami, J., Hong, Y. H., & Tamayose, B.
(2015). Financing Transit-Oriented Development with
Land Values: Adapting Land Value Capture in
Developing Countries. Washington: International Bank
for Reconstruction and Development.
https://doi.org/10.1596/978-1-4648-0149-5

UN-Habitat. (2021). Egypt Human Development Report.
The United Nations Development Programme, Ministry
of Planning and Economic Development, Egypt: UN-
Habitat. .
https://sustainabledevelopment.un.org/content/documen
ts/279512021 VNR Report Egypt.pdf

How to cite this article:

Soliman, A. M. (2022). The Right to Land: To Whom Belongs after a Reconciliation Law in Egypt. Journal of Contemporary Urban

Affairs, 6(2), 96-111. https://doi.org/10.25034/ijcua.2022.v6n2-1

Professor Dr. Ahmed M. Soliman 111


http://www.ijcua.com/
https://doi.org/10.3828/idpr.2012.15
https://doi.org/10.1007/978-3-030-52504-0
https://doi.org/10.1016/j.eist.2018.07.006
https://doi.org/10.1016/j.habitatint.2010.03.004
https://doi.org/10.4324/9780203876251
https://doi.org/10.4324/9780203491867
https://doi.org/10.1007/978-1-4020-8862-9_6
https://doi.org/10.1007/978-1-4020-8862-9_6
https://doi.org/10.4159/9780674369542
https://marsadomran.info/policy_analysis/2021/07/2222/
https://marsadomran.info/policy_analysis/2021/07/2222/
https://doi.org/10.5743/cairo/9789774164040.001.0001
https://doi.org/10.5743/cairo/9789774166686.001.0001
https://doi.org/10.1016/j.habitatint.2011.08.004
https://doi.org/10.1007/978-3-030-68988-9
https://doi.org/10.1596/978-1-4648-0149-5
https://sustainabledevelopment.un.org/content/documents/279512021_VNR_Report_Egypt.pdf
https://sustainabledevelopment.un.org/content/documents/279512021_VNR_Report_Egypt.pdf
https://doi.org/10.25034/ijcua.2022.v6n2-1
https://doi.org/10.25034/ijcua.2022.v6n2-1

M) Check for updates

Journal of Contemporary Urban Affairs

Original scientific paper

2022, Volume 6, Number 2, pages 113-141

Data Mining as a Method for Comparison of Traffic
Accidents in Sisli District of Istanbul

1* ph.D. Candidate Mert Ersen

@  2professor Dr. Ali Hakan Bijyiiklii P
3 professor Dr. Semra Erpolat Tasabat

1 Graduate School of Science and Engineering, Department of Statistics, 100/2000 YOK Doctoral Scholarship
Sustainable and Intelligent Transportation Sub-Department, Yildiz Technical University, Istanbul, Turkey
2Department of Statistics, Faculty of Art and Science, Yildiz Technical University, Turkey
3Department of Statistics, Faculty of Arts and Sciences, Mimar Sinan Fine Arts University, Turkey
E-mail :: mert_9034@hotmail.com , E-mail % hbuyuklu@yildiz.edu.tr E-mail 3: semra.erpolat@msgsu.edu.tr

ARTICLE INFO:

Article History:

Received: 13 March 2022
Revised: 15 June 2022
Accepted: 25 June 2022
Available online: 7 July 2022

Check Far,
ABSTRACT Updater

Keywords:

Geographic Information Systems;
Kernel Density Method;

Traffic Accidents;

Decision Trees;

Atrtificial Neural Networks;
Logistic Regression;

Naive Bayes.

This article is an open-access article
distributed under the terms and conditions
of the Creative Commons Attribution 4.0

International (CC BY 4.0)
_—@ !

Publisher’s Note: Journal of
Contemporary Urban Affairs stays neutral
with regard to jurisdictional claims in
published maps and institutional
affiliations.

Studies to reduce traffic accidents are of great importance, especially for
metropolitan cities. One of these metropolitan cities is undoubtedly Istanbul. In
this study, a perspective on reducing traffic accidents was trying to be revealed
by analyzing 3833 fatal and injury traffic accidents that occurred in the Sisli
district of Istanbul between 2010-2017, with Data Mining (DM), Machine
Learning (ML) and Geographic Information Systems methods (GIS), as well as
traditional methods. It is aimed to visually determine the streets where traffic
accidents are concentrated, to examine whether the accidents show anomalies
according to the effect of the days of the week, to examine the differences
according to the accidents that occur in the regions and to develop a model.
For this purpose Kernel Density, decision trees, artificial neural networks,
logistic regression and Naive Bayes methods were used. From the results
obtained, it has been seen that some days are different from other days in terms
of traffic accidents, according to the accident intensities and the performances
of the modelling techniques used vary according to the regions. This study
revealed that the ‘day of the week effect’ can also be applied to traffic accidents.
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1. Introduction

injuries  (TURKSTAT, 2020).

In the stage of

Traffic accidents have become an important
problem in Turkey due to the increasing urban
population and the parallel increasing
unplanned urbanization and vehicle use. Traffic
accidents that occur every year cause serious
fraumas, injuries, and deaths as well as material
and moral consequences. According fo the
Turkish ~ Stafistical Institute  Highway  Traffic
Accident Statistics 2020 news bulletin, 983.808
traffic accidents occurred even in 2020 alone,
and 833.533 of these accidents resulted in
property damage and 150.275 deaths and

sustainable development of cities related to
fransportation, the main cause of the accidents
cannot be determined due to the lack of an
applicable fransportation policy. For this reason,
it is thought that analysing big data by using new
data technologies will contribute significantly fo
the reduction of future ftraffic accidents
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(Camkesen & Bayrakdar, 1999). Regarding big
data; the use of new data technologies such as
Data Mining (DM), machine learning, cloud
computing and the internet of things contributes
significantly to eliminating the fransportation
problem and reducing traffic accidents in the
cities of the future (Khokale & Ghate, 2017). It is
very difficult to benefit from big data using
traditional methods and technologies. For this
reason, various methods have been fried to be
developed to analyse and interpret big data (Lin,
Wang, & Sadek, 2014). DM, which is one of these
methods, has an important place in obtaining
meaningful information from databases where a
very large amount of information is stored and it
is very important to support it with developing
technology (Bayrak & Kirci, 2019). When the
previous studies are examined, it has been
revealed that there is no study to determine the
traffic accident points in Sisli district and to
reduce the accidents in the regions where these
accidents are concentrated.

Accident analysis studies are mostly based on
statistical data. Since analyses will be made
based on big data with this study, we can call the
accident analysis as "Accident Analytfics”.
Another reason why accident analysis is named
as accident analytics in the study is that fraffic
accidents cannot be determined in advance in
terms of place and time and cannot be
inferoreted well enough (Ersen, BUyUklU, &
Tasabat, 2021). Accident analyfics, which
enables ftraffic accident analysis based on
concrete traffic accident data and fraffic
information, will help you to understand the
accidents in detail and to determine what can
be done to prevent future traffic accidents and
will help to minimize fraffic accidents (Ersen,
BUyUkIU, & Tasabat, 2021). Traffic Accident
Analytics aims to create safe road and vehicle
usage opportunities by establishing smart systems
using the latest technologies based on the most
appropriate scientific methods. While doing this,
it discovers the meaningful patftern in the data by
using the available data structures, optimization,
simulation methods, data analytics and data
mining (Ersen, BUyUklU, & Tasabat, 2021).

In these analyses, methods such as the accident
frequency (number) method and accident
recurrence rate method are used to determine
accident points. In addition, this study aimed fo
visualize the regions where the accidents are
concentrated, determined by the accident
analysis studies with the Kernel Density Estimation
method (Thakali, Kwon, & Fu, 2015; Mohaymany,
Shahri, & Mirbagheri, 2013). Identifying the cause
of location-based similar accidents is very

important in terms of ensuring the safety of
people in fraffic and reducing the number of
accidents (GUndogdu, 2010; Saploglu &
Karasahin, 2006). During the determination of
these processes, the location of the accidents
was visualized with GIS, making the information
easier to understand (Erdogan, Yilmaz, Baybura,
& Gullu, 2008; Dereli & Erdogan, 2017; Le, Liu, &
Lin, 2019).

In order to develop effective road safety
measures that can be used to reduce fraffic
accidents, it is necessary fo identify the regions
(hot spots) where the accidents are
concentrated (Xie & Yan, 2008). The Kernel
Density estimation method is the most common
method used in spatial analysis studies in GIS and
it is known to give successful results in determining
hot spofts (Ersen, BUyUklU, & Tasabat, 2021). The
Kernel Density estimation method is based on the
process of determining the accident intensity by
weighting in a determined impact area. In this
method, the density of the points falling info the
circle with a defined radius and the point density
that changes as you move away from this source
are expressed (Xie & Yan, 2013; Bil, Andrasik, &
Janoska, 2013).

For this purpose, first of all, the streets where traffic
accidents are concentrated in Sisli district were
determined with Exploratory Data Analysis Tools
(EDA). The distribution of the accidents
according to the intersections and streets of the
region was analysed with the SAS Enterprise
Guide software. The kernel Density estimation
method was used fo visudlize the accident
densities at these intersections. By making use of
the ArcGIS 10.7 software, informatfion was
visuadlized with GIS and it was made easier to
understand the places where the accidents were
concentrated. Then, the outputs of the results
obtained on the day-based significance analysis
of the accidents were examined for the effect on
the day of the week and the differences were
interpreted according to the streets where the
accident density was determined. Finally, the
data set and divided into 3 parts with SAS
Enterprise Miner software for training, validation
and testing purposes and appropriate models
(Decision Trees, Artificial Neural Networks, Logistic
Regression and Naive Bayes) are selected. The
ratios of tfraining, validation and test sets were
determined as 60%, 30% and 10%, respectively.
The success of the modelling techniques used
was determined by the accuracy, error rate and
ROC values, and it was observed that the
successful performances of the models changed
on the streets with high accident density.
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2. Materials and Methods
In this study, the effect of the day of the week
on the accidents was investigated after the
statistical information about the fraffic accident
density was analysed. The day of the week
approach, which is frequently used in studies on
financial markets and explains the price
behaviour of stocks, which is expressed as an
anomaly, has been examined for ftraffic
accidents (Orhan, Emikénel, & Emikénel, 2021;
Aharon & Qadan, 2019). A total of 3833 traffic
accidents death and injury occurred in the
whole Sisli district between 2010 and 2017 and
the fraffic accidents on the streets where the
accident density was determined in the Kernel
Density maps, the differences in the days in
terms of the effect of the day of the week were
evaluated according to the regions. It is
important for the units and researchers to see
that some days differ from other days in traffic
accidents so that they can make a more
effective assessment (Yiimaz & Akkaya, 2020;
Cengiz, Bilen, BUyUklU, & Damgaci, 2017). Daily
fraffic accidents were used to investigate the
effect on the day of the week for a total of 3833
fatal and injury traffic accidents that occurred
in Sisli between 01.01.2010 and 31.12.2020 and
on the fraffic accidents on the streets where the
accident density was determined.
Day of the week anomaly in traffic accidents
was investigated through the linear regression
equation (1) using dummy variables (Evci,
2020; Ersen, BUyUkIU, & Tasabat, 2021).

7
DTAN, =B+, BD,+9Z +5 (1)
DTAN, = Daily traffic accidents by numbers

B, = Base day

Because of the mulficollinearity problem we
left one day dummy. This dummy shows up on
the beta one.

B,= Average traffic accident for each day of
the week
D, = Dummy variable for days of the week

@Z, = Independent variables

g, = Error term with zero mean and constant
variance

In  regression analysis, the dependent
(affected) variable is frequently affected by
qualitative variables as well as numerical
values. Therefore, it is important, how to
include qualitative variables in the model.

Since qualitative variables usually indicate the
presence or absence of a feature, dummy
variables that take values of 0 or 1 are used to
quantify these features. A variable’s value of 0
indicates the absence of a feature and a
value of 1 indicates the presence of a feature.
In the models established for traffic accidents,
the dummy variable takes the value of 1 for
observations corresponding to that day and 0
for other observations. In this context, in the
models established for the day, the null
hypothesis is that the average ftraffic
accidents of the days are equal and the
alternatfive hypothesis is that there is a
difference in the average fraffic accidents of
the days and the effect on the day of the
week effect (Gujarati & Porter, 2009). No
additional independent variables were
added to the linear regression equation
established for the day of the week. This is
because this study aimed to determine
whether some days in fraffic accidents are
statistically different from other days in terms of
fraffic accidents by using only OLS (Least
squares) t-test and ANOVA analysis (Gujarati &
Porter, 2009).

Dummy variables can be used as easily as
qguantitative variables in the regression model.
However, in a regression model, all
explanatory variables can consist of dummy
variables. These models are called ANOVA
models. In addition, models in which
qualitative and quantitative variables coexist
are called the ANCOVA model. Since no
quantitative explanatory variables were used
in the established models, these models were
accepted as equivalent to the ANOVA model.
In this study, only fatal and injury accidents
were studied, and material damage
accidents and much information could not be
obtained. If this informatfion could be
obtained, the model could be expressed with
the ANCOVA model since an additional
quantitative variable would be added to the
model (Gujarati & Porter, 2009; Ersen, BUyUKIU,
& Tasabat, 2021).

Finally, decision trees, artificial neural networks,
logistic regression and Naive Bayes models
were used in this study for modelling
techniques, respectively, and the success of
these methods in classifying traffic accident
results as fatal and injury accidents were
compared in the whole Sisli district and on the
streets where the accident density was
determined (Yavuz, Ergil, & Asik, 2021; Ozden
& Aci, 2018; Singh & Kaur, 2016; Chong,
Abraham, & Paprzycki, 2005). Thus, it is aimed
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fo determine the most  appropriate
classification method according to the regions
in reducing the future traffic accidents by
determining the fatal and injury accident
points with the Kernel Density method.

2.1 Decision Trees

Decision trees are one of the most preferred DM
approaches for classification and prediction
problems. It is simpler than other classification
methods because it can be expressed visually,
easily interpreted and understood (Zhoo &
Zhang, 2008; Calis, Kayapinar, & Cetinyokus,
2014). Decision trees start with a single root and
continue with the formation of a leaf node
(infernal node) after each split. It represents a
decision whose outcome is expressed in
probabilities at each internal node. Decision
frees are advantageous for decision-makers
due to their ease of understanding and
interpretation, low cost and good reliability.
However, the disadvantages of decision trees
are that they can produce complex trees that
do not explain the data well, that they are not
very successful in estimating continuous values
and that they fail to build a model when the
number of classes is large and the number of
learning cluster samples is small. One of the most
important issues in decision frees is to determine
the best separation criterion. The separation rule
determines by which criteria the target variable
should be divided. The most commonly used
separation rules are entropy, Gini and the chi-
square test. A decision tfree method has been
developed for each different separation rule in
decision trees. For example; in decision tree
methods such as ID3, C4.5, C5 the most
distinguishing feature is determined by entropy
(Long, Griffith, Selker, & D'Agostino, 1993; Emel &
Taskin, 2005). On the other hand, Gini in the
CART method and chi-square division rule in the
CHAID method are selected. Since the type of
the target variable in SAS Enterprise Miner is
binary scale, entropy, Gini and chi-square can
be selected as separation methods in the
Nominal Target Criterion. In this study, the
enfropy separation method is preferred among
these methods. In the Sub-layer split node
property (Split Search Subtree node), Largest is
selected for the method option and
Misclassification is selected from the Assessment
Measure property (Walsh, 2005; Sahin, 2018;
Yiimaz, 2012). These options were chosen
because they gave the best results
experimenting with different ways.

2.2 Artificial Neural Networks

After the decision tree analysis, the artificial
neural networks (ANN) model was examined
secondly. ANN method, one of the most
powerful methods in DM, is an artificial
intelligence research field inspired by the
working principle of the human brain. The first
studies in this method started with the
modelling of neurons that make up the human
brain and their application in computer
systems. In  recent years, with the
developments in the computer system, it has
become a method that can be used in many
areas (Budak & Erpolaf, 2012; Olutayo &
Eludire, 2014). ANN method; it is examined in
three main layers, namely the input layer, the
intermediate (hidden) layer and the output
layer. This method is likened to a black box
since the exact relationship between the input
and output layers cannot be established. The
reason for making a black box analogy to this
method is related to the unknown, what is in
the hidden layer. In the ANN method, only the
results are concerned. Therefore, the
formatfion of the results with this method
cannot be explained. In the ANN method, this
sifuation causes, the researchers to lose their
confidence. In addition, one of the most
important disadvantages of the model is that
it produces very complex models. However, in
recent vyears, studies in artificial neural
networks, which are frequently used in almost
all fields from financial fields to medicine, from
the defence industry to automation and
control fields, have increased the interest in
this method. The biggest advantage of the
artificial neural network model over fraditional
methods is that it can give positive results in
solving problems that are complex to solve,
the data set is not linear, there are missing or
incorrect data and multidimensional. Also,
when compared with statistical methods,
another advantage of this method is that it
does not make any assumptions about data
properties and distributions (Budak & Erpolat,
2012; Duran, Pamukcu, & Bozkurt, 2014).

The formulas used to combine the information
produced in the hidden layer in SAS Entferprise
Miner are located in the hidden layer
combination functions section. The formulas
used to fransform the combined value in the
hidden layer are in the hidden layer activation
functions section. The outputs of one layer are
expressed as the inputs of the next layer. In
addition, there are combinations and
activation sections for units in the target layer
in SAS Enterprise Miner. The formulas used to
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combine the informatfion produced in the
tfarget layer are in the farget layer
combination functions and the formulas used
to fransform the combined value in the target
layer are in the target layer activation
functions section. The target variable
activation function is used to interpret the
information produced in the target layer.
Combination and activation processes in the
hidden layer and the target layer are
important elements in a neural network model.
For this reason, many artificial neural network
models are produced by SAS Enterprise Miner
from the opftions of hidden layer combination
function, hidden layer activation function,
target layer combination function and target
layer activation function. In our model, when
the hidden layer combination function,
hidden layer activation function, target layer
combination function and target layer
activation function settings are set as default,
it is seen that the success rate of the model is
high. In this study, the model selection criterion
property is set to the Profit/Loss. When the
model selection criterion is set to the
Profit/Loss; for the cases in the validation data
set, the model that maximizes the profit or
minimizes the loss is selected (Sahin, 2018).

2.3 Logistic Regression

When the dependent variable is continuous,
the linear regression equation is usually used,
whereas when the dependent variable is
categorical, logistic regression is used. The
logistic regression method is used in many
fields of study such as economy, education,
health, Biostatistics, banking, finance sector
and marketing. In the logistic regression
model, assumptions such as the normal
distribution of the error terms in the linear
regression model, the expected value of the
error terms being zero, the error terms being
constant to the same variance, the absence
of autocorrelation and the independent
variable not being a random variable are not
sought (Sen, 2014).

In logistic regression analysis, the *Maximum
Likelihood” method is used to estimate the
coefficients of the variables. In logistic
regression, unlke normal regression, the
dependent variable is binary; the dependent
variable can take the value 1 with probability
g, or 0 with 1-q probability.

Normal regression can be represented by
equation (2).

While (x,,X,...,X,)

P(x)=a+ fx (2)

The value of P(x), a logistic function other
than the linear function must be used tfo
constrain it from 0 to 1 by changing
monotonically with x.

Equation (in 3, 4 and 5) shows the calculation
of P(x) and Q(x)values, respectively.

—(a+px)

e
P(x) = T2 @ (3)

~(a+fx)
O(x)=1-P(X) S o @ (4)

In this case, the output can be represented by
equation (5) in the input logistic regression
model.

1
Q(X) = 1+ e—(a+,81xl+ﬁxx2+...+ﬂ,,xn) (5)

The significance of the coefficients estimated
by the maximum likelihood method s
determined by the ‘“likelihood ratio test, G
statistic” based on likelihood functions, or the
“Wald test” wusing the standard normal
distribution approach of the distribution of the
test statistic of interest (Yavuz & Cilengiroglu,
2020).

Odds ratios are used to interpret the
coefficients in logistic regression. The "odds
rafio” can be defined as the ratio of
preference to not preference in any event. For
example, if the probability of an event of
interest is (p), the probability of the other event
occurring will be (1-p). If the odds value is
between 0 and 1, the risk factor is “protective”
for the outcome variable, if the odds value is
1, there is no difference between the risk factor
and the outcome variable and if the odds
ratio is greater than 1, there is a difference
between the risk factor and the outcome
variable and it is stated that this difference will
be explained mathematically by a multiple. In
addition, the confidence interval for the odds
ratio should not include 1 (Yavuz &
Cilengiroglu, 2020).

2.4 Naive Bayes

Naive Bayes classification is one of the most
preferred classification methods in which class
estimation is based on Bayes theorem. In this
method, how the data is classified is more
important than its classification. The most
important rule of the Naive Bayes method is
that it estimates the class condition
probabilities unbiasedly, assuming that the
aftributes are independent of each other. All
aftributes are considered to be equally
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important. The probability of the outcome is
expressed by multiplying the probabilities of alll
the aftributes that affect that outcome (Yavuz,
Ergul, & Asik, 2021).

While Bayes theorem is used for classification,
the case with the highest probability among
the resulting probabilities is chosen as the
target class as in equation (6).

Sheder = arg maxP(s; [ v)

s, es

(6)

But when (v) the input instance (v) has more
than one attribute, the Bayesian formula
changes to a different form. In the target class
prediction for the data sample with the
intfersection view of many features, the
product of the conditional probabilities for all
features should be calculated as in equation
(7).

Pv,v,,..v, \sj):HP(vi|Sj) (7)

The most important difference to be noted in
the calculations of the Naive Bayes classifier
and Bayes Theorem is that the classifiers try to
find the target class rather than the probability
value. Therefore, the value in the denominator
can be neglected, as it is common fo the
probability calculations of all target classes
(Orhan & Adem, 2012). For this reason, the
formula that we will pay attention to while
finding the target class is shown in equation
(8).

Shedef = a'rg maX[P(Sj )H (Sj ’ V)] (8)

s, eS

The Naive Bayes method is an advantageous
method because it is easy to understand, can
be tfrained simply with a small data setf, and
works very quickly compared to other
methods. However, it also has disadvantages
as it accepts that each attribute s
independent of each other and the
relationship between the variables cannot be
shown.

2.5 Comparison of Models

It is necessary to look at some comparison
criteriac in  evaluating the classification
performance of models made using datasets.
Accuracy rate, error rate and ROC (Receiver
Operating Characteristic Curve) were used in
this study (Sahin, 2018; Duran, Pamukcu &
Bozkurt, 2014). The claossification matrix

showing the result and the actual situation as
aresult of the classification technique is given
in table 1.

Table 1. The classification matrix used in the analysis.

Actual Situation

True (+) False (-)
Estimation of | True (+) P FP
Classification
Method Result
ethod Result |- ce () FN ™

TP (True Positive): Number of True Positives = Number of
True Positive Samples

TN (True Negative): Number of True Negatives = Number
of True Negative Samples

FP (False Positive): Number of False Positives = Number of
False Positive Samples

FN (False Negative): Number of False Negatives = Number
of False Negative Samples

N = TP+ TN+ FP+ FN

2.5.1 Accuracy Rate

The percentage of samples correctly
classified. The calculation is done as shown in
equation (9).

Accuracy Rate = TP+ TN (9)

TP+ FP+TN+FN

2.5.2 Error Rate
It is calculated as the opposite of the
accuracy rate method. The percentage of
samples that were incorrectly classified.
Calculation is done as shown in equation (10).
FP+FN
TP+ FP+TN + FN

Error Rate =1— Accuracy Rate =

(10)

2.5.3 Receiver Operating Characteristics
Curve (ROC)

One of the most preferred methods for
evaluating the performance of classification
systems is  the Receiver  Operating
Characteristic Curve (ROC). This curve is
another method that allows us to compare the
models by measuring the accuracy of the
estimation of the established model.

The Receiver Operating Characteristic Curve
(ROC) is an effective method that uses
classifiers by visualizing them according to
their performance. The ROC curve is a
probability curve used to show the balance
between the true positive rate and the false
positive rate of a classifier. The X-axis of a ROC
curve shows the false positive rate and the Y-
axis the frue positive rate. With this curve, the
differences between the classes to be
estimated as a result of the model can be
observed. The ROC-AUC measure represents
the area under the ROC curve. It is understood
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that ML models with a large covered area are
more successful than other methods in
distinguishing given classes. The ideal value for
AUC is 1. The advantages of using this curve
are that the Roc curve can be directly
compared to the curves of different models
and a summary of the performances of the
models with the area under the curve (AUC) is
shown (Duran, Pamukcu, & Bozkurt, 2014).

3. Application Resulis

In this study, when the Kernel Density map is
examined, Sisli district is handled in 2 regions
based on fraffic accidents and in 3 sections as
BUyuUkdere Street. This distinction was made
due to the high accident densities in 2 regions
and some parts of BUyUkdere Street. Thematic
accident maps of the determined regions
according to accident occurrence types and
accident density maps with the Kernel Density
method were examined with the help of
statistical analysis. Then, the year, month and
day data of the fraffic accidents occurred
and it was investigated whether the accidents
in these regions had a statistically significant

Table 2. Table of variables used in the analysis.

day effect. Thus, the differences according to
the day of the week affect of the accidents
according to the accidents occurring in the
regions were interprefed. Finally, by
establishing decision frees, artificial neural
networks, logistic regression and Naive Bayes
models as modelling techniques, the success
of the methods according to each other; The
accuracy rate was compared with the error
rate and ROC value. The independent
variables included in the analysis; are
accident month, accident day, accident time
zone, ftraffic  accident type, weather
condifion, day status, road surface, road
geometric horizontal, road geometric vertical,
road geometric intersection, road geometric
walkway, lane line, lighting, sidewalk, fraffic
lamp, type pf road and number of vehicles.
The target variable, which is the dependent
variable, is the "accident result" variable. The
names of the variables used in the analysis,
their roles in the model, variable type, value
names and label values are given in table 2
below.

Variable Name The Role of Variable Type Value Names Lab
the el
Variable in Val
the Model ves
Accident Month Input Nominal Scale January(1), February(2), March(3), April(4), May(5), June(6), 1-12
July(7), August(8), September(9), October(10), November(11),
December(12)
Accident Day Input Nominal Scale Monday(1), Tuesday(2), Wednesday(3), Thursday(4), Friday(5), 1-7
Saturday(6), Sunday(7)
Accident Time Input Ordinal Scale 00:00-04:00(1), 04:00-08:00(2), 08:00-12:00(3), 12:00-16:00(4), 1-6
Zone 16:00-20:00(5), 20:00-24:00(4)
Traffic Accident Input Nominal Scale Head-On Collision(1), Rear Impact Collision(2), Side-Impact 1-13
Type Collision(3), Side-to-Side Collision(4), Hitting a Stationary
Vehicle(5), Multiple Vehicle Collision(6), Multiple Hitting(7),
Hitting Fixed Objects(8), Hitting Pedestrian(9), Animal
Impact(10), Vehicle's Rolling Over(11), Run-Off Road(12), Falls
from Vehicles(13)
Weather Input Nominal Scale Sunny(1), Cloudy(2), Foggy(3), Rainy(4), Snowy(5), Stormy/(é), 1-7
Condition Strong Wind(7)
Day Status Input Nominal Scale Daytime(1), Night(2), Twilight(3) 1-3
Road Surface Input Nominal Scale Dry(1), Wet(2), Snowy(3), Iced(4), Flood(5), Other Floating 1-6
Floor(é)
Road Geometric Input Nominal Scale Flat Road(1), Bend(2), Dangerous Bend(3) 1-3
Horizontal
Road Geometric Input Nominal Scale Without Slope(1), Sloping(2), Dangerous Slope(3), Overhead(4) 1-4
Vertical
Road Geometric Input Nominal Scale Three Way T Intersection(1), Three Way Y Intersection(2), Four 1-7
Intersection Way Intersection(3), Roundabout(4), Interchange(5), Other
Intersection(4), No Intersection(7)
Road Geometric Input Nominal Scale Controlled Railway(1), Uncontrolled Railway(2), School 1-5
Walkway Crossings(3), Pedestrian Crossing(4), No Passage(5)
Lane Line Input Nominal Scale Available(1), Faulty(2), Unavailable(3) 1-3
Lighting Input Nominal Scale Available(1), Faulty(2), Unavailable(3) 1-3
Sidewalk Input Nominal Scale Available(1), Not Suitable(2), Unavailable(3) 1-3
Traffic Lamp Input Nominal Scale Available(1), Faulty(2). Unavailable(3) 1-3
Type of Road Input Nominal Scale Divided Road(1), One Way Road(2), Two-way road(3), Other(4) | 1-4
Number of Input Interval Scale 1,2,3,4,5,6,7,8,9 1-9
Vehicles
Accident Result Target Binary Scale Fatal Accident(0), Injury Accident(1) 0,1
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The "accident result" variable, which is
determined as the target variable in the
current data set, is af two levels as fatal and
injury and the number of fatal accidents are
considerably lower than the number of injury
accidents. However, in this study, this special
case was not taken into account in the data
set, as the aim of this study is to help predict

3.1 The Entire District of $isli Results
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In figure 1, maps of a total of 3833 fatal and
injured traffic  accidents that occurred
between 2010 and 2017 in Sisli district are
given. When we examine the thematic
accident map according to the type of
accidentin figure 1 (a) and the Kernel Density
method map in figure 1 (b), it is seen that the
streets with the highest number of accidents

which possible accidents will be involved in
the future by classifying fatal and injury traffic
accidents and to offer a different
perspective to the studies in this field. From
the results given in detail in the later parts of
the study, it was seen that this situation did
not affect the model success rates.
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Figure 1. Maps of fraffic accidents in Sisli district: (a) Thematic accident map by type of accident; (b) Kernel Density
method map; (c) Thematic accident map of fatal accidents; (d) Thematic accident map of injury accidents.

are BUyUkdere Street, Halaskargazi Street and
Cumhuriyet Street. When the thematic
accident map of fatal accidents in figure 1
(c) and the thematic accident map of injury
accidents in figure 1 (d) are examined, it is
observed that fatal accidents are scattered
and injury accidents spread in a clustered
manner at certain points. The meaning of the
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label values of 13 types of accidents in figure
1 (a) and the label values of the accident
result values in figure 1 (c) and figure 1 (d) are
given in table 2. In the examination made
with the help of frequency analysis, it was
seen that 3833 fatal and injury traffic
accidents occurred in Sisli district, 3805 of
which occurred as injury accidents and 28
accidents resulted as fatal accidents. When
we evaluate the fatal accidents, according
to the type of accident, it is seen that the
most accident is in the form of hitting a
pedestrian, followed by the accidents that
occur in the form of hitting a stationary
vehicle. When we examine the accidents
that resulted in injury, according to the type
of accidents, it was found that the most
accidents were in the form of side collisions,
followed by pedestrian collisions and rear
collisions. When we look at the points where
fatal accidents occurred in figure 1 (c), it was
observed that the highest number of fatal
accidents occurred on BuyUkdere Street with
9 accidents. It was observed that 1 fatal
accident occurred on Halaskargazi Street
and Cumbhuriyet Street, which are the other
streets examined in this study. When we look
at the points where the injury accidents
occurred in figure 1 (d), it was found that the
most injury accident occurred on BUyUkdere
Street with 800 accidents. It was concluded
that 288 injury accidents occurred on
Halaskargazi Street and 146 injury accidents
occurred on Cumbhuriyet Street, which is one
of the other streets examined. It is aimed to
analyze the dangerous accident poinfs in
reducing the accidents by correctly
classifying the accident results of fatal and
injury traffic accidents in the whole Sisli district
and on the streets where the accident
density is determined by the most successful
DM method.

1200
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800

Frequency

Traffic Accident Type

Figure 2. Bar graph of traffic accidents in Sisli district by
accident type.

When the thematic accident map according
to the type of accidentsin figure 1 (a) and the
bar graph made for the type of accidents in
figure 2 are examined, it is seen that the
accidents occurred in the form of a side-
impact collision the most, followed by the
accidents that occurred in the form of hitting
the pedestrion and rear impact collision. It
was observed that 13 types of accidents
occurred on the thematic accident map by
type of accident. In the variable name
column of table 2, the type of accident and
label values between 1 and 13 are given.

Table 3. Number of accidents by streets.

Street Name Street Number of Number of
Length Accidents Accidents
Per Meter
Halaskargazi 1300 m 289 0.222
Street
Cumhuriyet 1300 m 147 0.113
Street
BUyUkdere 4200 m 809 0.192
Street

As can be seen in table 3, it is seen that in Sisli
district, the most fatal and injury accident
with 809 accidents was on BUyUkdere Street,
followed by the accidents on Halaskargazi
Street with 289 accidents and Cumhuriyet
Street with 147 accidents. When the number
of accidents per meter is examined, it is
concluded that the street with the highest
accident density is Halaskargazi Street.
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Figure 3. Bar graphs of the number of traffic accidents in Sisli district: (a) By years; (b) By months; (c) By days; (d) By time

In figure 3, bar graphs of the number of
accidents, according to years, months, days
and fime zones, respectively, of a total of
3833 fatal and injury traffic accidents that
occurred in the Sisli district between 2010-
2017 are given. When we examine it
according to the years in figure 3 (a), it is
seen that the highest number of accidents
was in 2012 with 538 accidents and the least
accident was in 2017 with 423 accidents. In
figure 3 (b), when we examine it by months,
it is observed that the highest number of
accidents occurred in May with 363
accidents, and the least accident occurred
in February with 245 accidents. When we
examine it according to the days in figure 3

Table 4. Showing data entry in excel in the model established to

zones.

(c). it is seen that the highest number of
accidents occurred on Tuesday with 567
accidents and the least number of
accidents was on Wednesday with 500
accidents. When we examine these
accidents, according to the time zones in
figure 3 (d), it is concluded that the highest
number of accidents occurred between
12:00 and 16:00 with 826 accidents and the
least accident occurred between 04:00 and
08:00 with 336 accidents.

First of all, it was investigated whether the
fraffic  accidents have a stafistically
significant day effect on the year, month
and day data in the whole Sisli district.

determine whether there is a day effect on the

accidents.
Year Month Daily Accident Friday Saturday Sunday | Monday... Thursday
Numbers
2010 January 1 1 0 0 0 0
2010 January 0 0 1 0 0 0
2010 January 2 0 0 1 0 0
2010 January 1 0 0 0 1 0
2017 December | 0 0 1 0 0 0
2017 December | 1 0 0 1

In order to investigate whether a total of
3833 fatal and injured traffic accidents that
occurred between 2010-2017 in the Sisli
district have a day effect, they were entered

as shown in table 4. Here, the daily accident
number value in the first line shows that 1
accident occurred on Friday, January 1,
2010, and the daily accident number value
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in the last line shows that 1 accident
occurred on Sunday, December 31, 2017. As
the daily accident number values change
year, month and day, the data entry of the

model was made by looking at the number
of accidents that occurred on that day.
Since January 1, 2010, coincided with Friday,
the data were started on Friday.

The statistical model used is as in equation (11):
DTAN, = B, + B,Tuesday + B,Wednesday + B,Thursday + . Friday + B, Saturday + [,Sunday + ¢,
(11)

To avoid mullicollinearity, Monday was
taken as the base day and excluded from

the model. The regression outputs of the
model are given in table 5.

Table 5. Table of coefficients in the model established to determine whether there is a day effect on accidents.

Unstandardized Coefficients Standard
Coefficients
Model B Standard Beta t Significance
Error Level

Constant 1.343 0.057 23.449 0.000***
Tuesday 0.022 0.081 0.006 0.266 0.790
Wednesday -0.144 0.081 -0.043 -1.777 0.076*
Thursday -1.293E-15 0.081 0.000 0.000 1.000
Friday -0.053 0.081 -0.016 -0.660 0.509
Saturday 0.006 0.081 0.002 0.079 0.937
Sunday -0.049 0.081 -0.015 -0.601 0.548

*** 1% significance level

*10% significance level

Table 5 shows (***) 1% significance level, (*) be stafistically significant at the 1%

significance level. This indicates that
Monday has a significant day effect on
fraffic accidents. When the units frying to
prevent traffic, and accidents deal with this
study, they should investigate the reason
why Monday and Wednesday show
anomalies from other days.

10% significance level. During the day-based
significance study, it was observed that
Wednesday was different from other days in
terms of accident numbers at the 10%
significance level. It has been observed that
the other days, except Wednesday, do not
have a significant day effect, with Monday
as the base day. The constant was found to
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Figure 4. Kernel Density method maps of traffic accidents on Monday and Wednesday in Sisli district: (a) Kernel Density
method map of accidents on Monday; (b) Kernel Density method map of accidents on Wednesday.
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In figure 4, the Kernel Density method maps
of ftraffic accidents on Monday and
Wednesday, respectively, are given. When
the Kernel Density method map of the
accidents on Monday is examined in figure 4
(a), it is seen that the accidents are more in
BUyUkdere, Halaskargazi, Cumhuriyet, Abide-
i Hurriyet, Mecidiyekdéy Road, Piyalepasa
Boulevard, Cendere, DarGlaceze and
Talatpasa streets. On  Monday, it was
observed that most accidents occurred in
the form of side collisions on BUyUkdere,
Halaskargazi and Cendere streets. It has
been observed that in the accidents on
Cumhuriyet Street on Monday, the most
accidents occurred in the form of rear-end
collisions, and on Piyalepasa Boulevard, the
highest number of accidents occurred as
rear-end collisions and pedestrian collisions.
On Monday, it was concluded that the
highest number of accidents occurred in the
form of pedestrian collisions on Mecidiyekdy
Road, DarUlaceze and Talatpasa streets. In
the accidents that occurred on the Abidei
Hurriyet Street on Monday, it was observed
that the highest number of accidents was
equally in the form of chain collisions and
pedestrian collisions. When the Kernel Density
method map of the accidents on
Wednesday is examined in figure 4 (b), it is
understood that the accidents are mostly in
Halaskargazi, Abidei  Hurriyet,  Kurtulus,
Ortaklar, Piyalepasa Boulevard, Ayazaga,

BUyUkdere, Cendere, Cumhuriyet and
Darulaceze streets. When we examine the
accidents that took place on Wednesday, it
was seen that the most accidents in Abidei
HUrriyet, Ayazaga, BUyUkdere and
Cumbhuriyet streets were in the form of side
collisions. On Wednesday, it was concluded
that the most accidents on Piyalepasa
Boulevard were equally rear-ending and
side-impacted. In the accidents that took
place on Wednesday, it was observed that
the most accident occurred in the form of
pedestrian collisions in Halaskargazi, Kurtulus,
Ortaklar and Darulaceze streets. On Cendere
Street, on Wednesday, it was observed that
most accidents were in the form of mutual
collisions. The meaning of the label values of
the type of accidents in figure 4(a) and figure
4(b) is given in table 2. On Mondays and
Wednesdays, the type of accidents in places
where accidents are concentrated were
fried to be analysed by adding the type of
accidents given in table 2 to the obtained
Kernel Density maps. The colour indications of
the accident type label have been changed
accordingly on Monday and Wednesday
due to the fact that the colours cannot be
seen clearly due to the differences in the
locations where the accidents are intense. In
addition, it was observed that there was no
7th type of accident in the accidents on
Wednesday.

Table 6. Table of variance in the model established to determine whether there is a day effect on accidents.

Model Sum of Squares Degrees of Mean F Significance
Freedom Square Level
Regression 8.193 6 1.365 0.998 0.425
Residual 3986.782 2915 1.368 - -
Total 3994.975 2921 -

Table 6 examines whether the model is
significant as a whole. It was concluded that
the model was not significant.

As modelling techniques, firstly, decision
frees, artfificial neural networks, logistic

regression and Naive Bayes models were
established in the whole Sisli district and the
results were examined.
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Figure 5. SAS Enterprise Miner interface demonstration.

In figure 5, the interface of the SAS Enterprise
Miner software, where the application is
made, is given.

Since the missing data were excluded from
the analysis during the creation of the data
set, it was seen that there was no amount of
missing data. It has been observed that the
kurtosis value obtained is at a normal level

Table 7. Model comparison fit statistics.

and there is no need to fransform this
variable. After these processes, the training,
testing and validity rates of the models to be
used were selected. As a result of various
frials, it was decided to select the ratios of
training, validity and test set as 60%, 30% and
10%, respectively.

Model Accuracy Rate Error Rate Roc Value
Training Validity Test Training Validity Test Training Validity Test

Decision 0.99 0.99 0.99 0.01 0.01 0.01 0.99 0.48 0.476
Trees
Artificial 0.99 0.99 0.99 0.01 0.01 0.01 0.97 0.67 0.325
Neural
Networks
Logistic 0.99 0.99 0.99 0.01 0.01 0.01 0.98 0.67 0.445
Regression
Naive 0.82 0.84 0.831 0.18 0.16 0.169 0.85 0.83 0.405
Bayes

When we compare the accidents in Sisli
district, according to accuracy and error
rates in table 7; it has been seen that all
methods except Naive Bayes give successful
results in training accuracy, fraining error,
validity accuracy, validation error, test
accuracy and test error rates. When we
make a comparison, according to ROC
values, it is seen that the decision trees

method according to the fraining ROC
value, the Naive Bayes method according
to the validity ROC value and the decision
free method according to the test ROC
value are more successful than the other
methods. When we make a general
comparison, it is seen that the decision tree
method gives more successful results than
other methods in comparison criteria.
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Figure 6. ROC curve comparison results.

In figure 6, ROC curves of all accidents in Sisli
district are given according fo all models.
The area under the curve shows the
accuracy rate of accidents that resulted in
fatal or injury. The area under the curve
represents the ROC values. The baseline
curve in the ROC curve comparison chart
represents a model without predictive
power. The predictive power of the curve is
as it approaches the ideal point where the
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value, the predictive power of the model is
related to its closeness to 1. Figure 7 shows the division of the parts of Sisli
In order to better see the legends and other district outside of BUyUkdere Street into
elements that cannot be seen clearly on the regions. The separation of BUyUkdere Street
big map, Sisli district is divided into 3 regions was also examined as the 3rd region. The
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Figure 8. Maps of traffic accidents on Halaskargazi Street in Sisli district: (a) Thematic accident map by type of accident;
(b) Kernel Density method map.

In figure 8, maps of a total of 289 fatal and between 2010-2017 on Halaskargazi Street in
injured traffic  accidents that occurred the Sisli district are given. The thematic
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accident map according to the type of
accidentis givenin figure 8 (a) and the Kernel
Density method map is given in figure 8 (b).
Thus, Halaskargazi Street, where the intensity
of the accidents cannot be clearly
understood on all Sisli maps, is beftter
understood with the decomposed maps
provided. It has been seen that the places
where the accidents are intense in the Sisli
Halaskargazi Street are the streets leading to
Istanbul Sisli Hamidiye Effal Training and
Research Hospital and the Istanbul Provincial
Directorate of the Turkish Social Security
Institution Sisli Security Center. In this streeft, it
has been determined that the pedestrian line
is incorrect at the points where the accident
density is determined and therefore, the
accidents that occur in the form of hitting the
pedestrian are high.

vvvvv

Frequency

Tussday ~Wednesday Thursday  Fiday  Satday  Sunday
Days

(c)

100

80

@
=)

Frequency

40

20

Traffic Accident Type

Figure 9. Bar graph of traffic accidents on Halaskargazi
Street in Sisli district by accident type.

When the thematic accident map according
to the type of accidentsin figure 8 (a) and the
bar graph made for the type of accidents in
figure 9 are examined, it is seen that the
accidents occurred in the form of hitting the
pedestrian the most, followed by the
accidents that occurred in the form of side
impact collision.
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Figure 10. Bar graphs of traffic accidents on Halaskargazi Street in Sisli district: (a) By years; (b) By months; (c) By days; (d)
By time zones.

In figure 10, the bar graphs of the number of
accidents by years, months, days and time
zones, respectively, of a total of 289 fatal and
injury fraffic accidents that occurred on
Halaskargazi Street in Sisli district between 2010
and 2017 are given. When we examine it
according to the years in figure 10 (a), it is seen
that the highest number of accidents occurred
in 2016 with 48 accidents and the least

accident occurred in 2017 with 23 accidents.
When we examine the figures according to the
months in figure 10 (b), it is observed that the
highest number of accidents occurred in
September with 35 accidents and the least
accident occurred in April with 17 accidents.
When we analyse it according to days in figure
10 (c), itis concluded that the highest number
of accidents occurred on Thursday with 50
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accidents and the least number of accidents
occurred on Tuesdays and Wednesdays with
32 accidents. When we examine these
accidents, according fo the fime zones in
figure 10 (d), it is understood that the highest
number of accidents occurred between 16:00
and 20:00 with 64 accidents and the least
number of accidents occurred between 04:00
and 08:00 with 35 accidents.

As we have examined all the accidents in Sisli
district, the accidents that occurred in
Halaskargazi Street were also examined to
investigate the effect of the day of the week.
The data entered in the excel table of the
accidents and the statistical model equations
used were made as in all the accidents in Sisli
district.

Table 8. Table of coefficients in the model established to determine whether there is a day effect on accidents.

Unstandardized Coefficients Standard
Coefficients
Model B Standard Beta t Significance
Error Level

Constant 0.120 0.016 7.691 0.000***
Tuesday -0.043 0.022 -0.047 -1.958 0.050**
Wednesday -0.043 0.022 -0.047 -1.958 0.050**
Thursday 2.140E-15 0.022 0.000 0.000 1.000
Friday -0.003 0.022 -0.003 -0.122 0.903
Saturday -0.027 0.022 -0.029 -1.207 0.227
Sunday -0.031 0.022 -0.035 -1.424 0.154

*** 1% significance level
** 5% significance level

Table 8 shows (***) 1% significance level, (**)
5% significance level. During the day-based
significance study, it was observed that
Tuesday and Wednesday were different from
other days in terms of the number of
accidents at the 5% significance level. It was
observed that the other days except Tuesday
and Wednesday did not have a significant
day effect, with Monday as the base day. The
constant was found to be statistically
significant at the 1% significance level. This
indicates that Monday has a significant day
effect. By frequency analysis, the accident
causes of the days showing anomaly on this
stfreet were trying to be investigated. It was
observed that in the accidents on
Halaskargazi Street on Monday, there were
15 accidents in the form of side collisions,
followed by hitting the pedestrian with 14
accidents. When we examine the side
impact accidents on Monday, according o
vehicle types, it has been observed that the
most accidents are made by motorcycle
vehicles, and in accidents that occur in the
form of pedestrian collisions, it is observed
that the most accidents are made by

automobile vehicles. When the accidents on
Tuesday were examined, it was seen that the
highest number of accidents occurred in the
form of hitting the pedestrian with 12
accidents, followed by the accidents in the
form of multiple vehicle collisions with 6
accidents. When we analysed the pedestrian
crashes that occurred on Tuesday, according
to vehicle types, it was found that the highest
number of accidents was made by
automobiles. In the multiple vehicle collisions
that occurred on Tuesday, it was understood
that most accidents were caused by
motorcycle vehicles. When the accidents in
Halaskargazi Street on Wednesday were
examined, it was seen that the highest
number of accidents was pedestrian
collisions with 12 accidents, followed by side
collisions with é accidents. It was concluded
that pedestrian collision accidents that
occurred on Wednesday were mostly caused
by motorcycles and automobiles. It was
found that the accidents in the form of a side-
impact collision on Wednesday were mostly
caused by motorcycles.

Table 9. Table of variance in the model established to determine whether there is a day effect on accidents.

Model Sum of Squares Degrees of | Mean F Significance
Freedom Square Level
_Regression 0.976 6 0.163 1.605 0.142
Residual 295.440 2915 0.101 - -
Total 296.416 2921 - - -
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Table 9 examines whether the model is significant as a whole. It was concluded that the model
was noft significant.

Decision frees, arfificial neural networks, logistic regression and Naive Bayes models were

established in Halaskargazi Street and the results were examined.

Table 10. Model comparison fit statistics.

Model Accuracy Rate Error Rate Roc Value

Training Validit | Test Training Validity Test Training Validity | Test

y

Decision Trees 0.994 1.000 1.000 0.006 0.000 0.000 0.971 - -
Artificial Neural | 1.000 1.000 0.933 0.00 0.000 0.067 1.000 - -
Networks
Logistic 1.000 1.000 1.000 0.00 0.000 0.000 1.000 - -
Regression
Naive Bayes 0.740 0.663 0.767 0.260 0.337 0.233 0.869 - -

When we compare the accidents in the Sisli
Halaskargazi Street according to accuracy
and error rates in table 10; it has been seen
that artfificial neural networks and logistic
regression methods in fraining accuracy and
tfraining error rates, allmethods except Naive
Bayes in validity, accuracy and validation
error rates, decision frees and logistic
regression methods in test accuracy and fest
error rates. When we make a comparison,

Data Role = TRAIN

Data Role = VALIDATE

according to the ROC values, it was seen
that only the ftraining ROC values were
calculated due to the scarcity of data. It has
been observed that artificial neural networks
and logistic regression methods give
successful results according fo the fraining
ROC values. When we make a general
comparison, it was found that the logistic
regression method gave better results than
other methods in all comparison criteria.
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Figure 11. ROC curve comparison results.

In figure 11, ROC curves of the accidents in
Halaskargazi Street are given according fo
all models. The area under the curve shows

the accuracy rate of accidents that resulted
in fatal or injury. The area under the curve
represents the ROC index values.
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Figure 12. Maps of traffic accidents on Cumhuriyet Street in Sisli district: (a) Thematic accident map by type of accident;
(b) Kernel Density method map.

In figure 12, maps of a total of 147 fatal and
injured fraffic accidents that occurred
between 2010-2017 on Cumhuriyet Street in
Sisli district are given. The thematic accident
map according to the type of accident is
given in figure 12 (a), and the Kernel Density
method map is given in figure 12 (b).

Thus, the density of accidents cannot be
clearly understood on all Sisli maps, and
Cumhuriyet Street is better understood with
the decomposed maps provided. It has been
observed that the places where the
accidents are infense in the Sisli Cumhuriyet
Street are in the streets leading to the Istanbul
LOtfi Kirdar International Convention and
Exhibition Center, Istanbul Congress Center,
Cemil Topuzlu Open Air Theatre and the
Hilton Istanbul Bosphorus hotel. It is thought
that accidents can be prevented by
increasing pedestrian safety around the
venues where the events are held.
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Figure 13. Bar graph of traffic accidents on Cumhuriyet
Street in Sisli district by accident type.

When the thematfic accident map
according to the type of accidents in figure
12 (a) and the bar graph made for the type
of accidents in figure 13 are examined, it is
seen that the accidents occurred in the form
of side-impact collision the most, followed by
the accidents that occurred in the form of
rear-impact collision and hitting the
pedestrian.
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Figure 14. Bar graphs of traffic accidents on Cumhuriyet Street in Sisli district: (a) By years; (b) By months; (c) By days; (d)
By time zones.

In figure 14, the bar graphs of the number of
accidents according to years, months, days
and time zones, respectively, of a total of 147
fatal and injury fraffic accidents that
occurred on Cumbhuriyet Street in Sisli district
between 2010-2017 are given. When we
examine it according to the years in figure 14
(a), it is seen that the highest number of
accidents occurred in 2011 with 29 accidents
and the least accident occurred in 2017 with
10 accidents. When we analyse the figure 14
(b) by months, it is observed that the highest
number of accidents occurred in October
with 18 accidents and the least accident
occurred in February with 4 accidents. When
we examine it according to the days in figure
14 (c), it is understood that the highest
number of accidents occurred on Sunday

with 31 accidents and the least accident
occurred on Thursday with 14 accidents.
When we examine these accidents,
according to the time zones in figure 14 (d), it
is concluded that the highest number of
accidents occurred between 04:00 and 08:00
with 33 accidents and the least number of
accidents occurred between 20:00 and 24:00
with 16 accidents.

As we have examined all the accidents in the
Sisli district, the accidents that occurred on
Cumhuriyet Street were also examined to
investigate the effect on the day of the week.
The data entered in the excel table of the
accidents and the statistical model equations
used were made cas in all the accidents in the
Sisli diistrict.

Table 11. Table of coefficients in the model established to determine whether there is a day effect on accidents.

Unstandardized Coefficients Standard
Coefficients
Model B Standard Beta t Significance
Error Level

Constant 0.043 0.011 3.773 0.000***
Tuesday 0.010 0.016 0.014 0.593 0.553
Wednesday -0.005 0.016 -0.007 -0.296 0.767
Thursday -0.010 0.016 -0.014 -0.593 0.553
Friday 0.002 0.016 0.003 0.142 0.887
Saturday 0.021 0.016 0.032 1.325 0.185
Sunday 0.031 0.016 0.046 1.917 0.055*

*** 1% significance level
* 10% significance level

Table 11 shows (***) 1% significance level, (*)
10% significance level. During the day-based
significance research, it was observed that

Sunday was different from other days in tferms
of the number of accidents at the 10%
significance level. It has been observed that
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the other days, except Sunday, do not have
a significant day effect, provided that
Monday is taken as the base day. The
constant was found to be stafistically
significant at the 1% significance level. This
indicates that Monday has a significant day
effect. By frequency analysis, the accident
causes of the days showing anomaly on this
street were trying to be investigated. It was
observed that in the accidents that took
place on Cumhuriyet Street on Monday, the
highest number of accidents was a rear-
impact collision with 5 accidents, followed by
side-to-side collisions with 4 accidents. It was
found that most of the rear impact and side-
impact collisions on Monday were caused by

automobiles. When the accidents on Sunday
on Cumhuriyet Street were examined, it was
observed that the highest number of
accidents was in the form of rear-impact
collisions with 7 accidents, followed by
pedestrian collisions and vehicles rolling over
equally with 5 accidents. It was concluded
that the rear impact collisions on Sunday
were mostly made by automobiles, and
hitting the pedestrian were equally made by
motorcycles and automobiles. On the other
hand, it was observed that the accidents that
occurred in the form of a vehicle rolling over
on Sunday were mostly caused by
automobiles.

Table 12. Table of variance in the model established to determine whether there is a day effect on accidents.

Model Sum of Squares Degrees of Mean F Significance
Freedom Square Level
Regression 0.533 [ 0.089 1.628 0.135
Residual 159.072 2915 0.055 - -
Total 159.605 2921 - - -

Table 12 examines whether the model is
significant as a whole. It was concluded that
the model was not significant.

Table 13. Model comparison fit statistics.

Secondly, decision ftrees, artificial neural
networks, logistic regression and Naive Bayes
models were established on Cumhuriyet
Street and the results were examined.

Model Accuracy Rate Error Rate Roc Value
Training Validity Test Training Validity Test Training Validity Test

Decision 0.989 1.000 1.000 0.011 0.000 0.000 0.971 - -
Trees
Artificial 1.000 1.000 1.000 0.000 0.000 0.000 1.000 - -
Neural
Networks
Logistic 1.000 1.000 1.000 0.000 0.000 0.000 1.000 - -
Regression
Naive Bayes | 0.943 1.000 0.933 0.057 0.000 0.067 1.000 - -

When we compare the accidents in the Sisli
Cumhuriyet Street according to accuracy
and error rates in table 13; it has been seen
that artfificial neural networks and logistic
regression methods in fraining accuracy and
training error rates, all methods in validity,
accuracy and validity error rates, all
methods except Naive Bayes in test
accuracy and fest error rates. When we
make a comparison, according to the ROC

values, it was seen that only the fraining ROC
values were calculated due to the scarcity
of data. According to the training ROC
values, it was observed that other methods
other than decision trees gave successful
results. When we made a generadl
comparison, it was found that artificial neural
networks and logistic regression methods
gave better results than other methods in alll
comparison criteria.
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Figure 15.

In figure 15, ROC curves of the accidents on
Cumbhuriyet Street are given according to alll
models. The area under the curve shows the
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In figure 16, maps of a total of 809 fatal and
injured fraffic accidents that occurred
between 2010-2017 on the BUyUkdere Street
in Sisli district are given. The thematic
accident map according to the type of
accident is given in figure 16 (a) and the
Kernel Density method map is given in figure
16 (b).

Thus, BUyUkdere Street, where the intensity of
the accidents cannot be clearly understood
on all Sisli maps, is better understood with the
decomposed maps provided. It has been
observed that the points where the
accidents are intense in Sisli BUyUkdere Street
are the places that lead from Gargj Street
and Ortaklar Junction to BUyUkdere Street. It

ROC curve comparison resulfs.

accuracy rate of accidents that resulted in
fatal or injury. The area under the curve
represents the ROC index values.

(b)
Figure 16. Maps of traffic accidents on BUyUkdere Street in Sisli district: (a) Thematic accident map by type of accident;
(b) Kernel Density method map.

has been observed that there has been a
decrease in the number of accidents on this
street only since 2015. When the reason for
this is investigated, in 2015, in the Sisli-
Mecidiyekdy direction of the Istanbul
Metropolitan  Municipality; it has been
observed that the section of BUyUkdere Street
between Aytekin Kofil Street and Ortaklar
Street has partial lane narrowest, giving
vehicle fraffic to 2 lanes, and creating a
pedestrian passage corridor between the
construction site and buildings, providing safe
passage for pedestrians. Thus, after 2015,
there has been a decrease in accidents that
occur in the form of hitting pedestrians in this
direction. In addition, in the Mecidiyekdy-Sisli
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direction, it provides vehicle fraffic flow by
giving it over Bahceler Street (1 round-1
arrival) between Aytekin Koftil Street and
Ortaklar Street, for vehicles confinuing on
Mecidiyekdy Road Street, the Connection
Road under the D-100 Highway and first Gecit
Street and the works carried out to enable
them to reach Sisli side from BUyUkdere Street
by proceeding from Abide-i HUrriyet Street

250
200

150

Frequency

100

and the ftraffic light arangement on the
BUyUkdere Sireet connection sectfion of
Aytekin Koftil Street and the work done to
ensure the participation of vehicles in the Sisli
direction was effective in reducing traffic
accidents. It is thought that there will be a
decrease in accidents as a result of the
correction of the negativities detected in this
study.
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Figure 17. Bar graph of traffic accidents on BUyUkdere Street in Sisli district by accident type.

When the thematic accident map
according to the type of accidents in figure
16 (a) and the bar graph made for the type
of accidentsin figure 17 is examined, it is seen
that the accidents occurred in the form of
side-impact collision the most, followed by
the accidents that occurred in the form of
hitting the pedestrian.
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Figure 18. Bar graphs of traffic accidents on BUyUkdere Street in Sisli district: (a) By years; (b) By months; (c) By days; (d)
By time zones.
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In figure 18, the bar graphs of the number of
accidents according to years, months, days
and time zones, respectively, of a fotal of 809
fatal and injury ftraffic accidents that
occurred on BUyUkdere Street in Sisli district
between 2010-2017 are given. When we
examine it according to the years in figure 18
(a), it is seen that the highest number of
accidents was in 2014 with 122 accidents and
the least accident was in 2017 with 70
accidents. When we examine the figures
according to the months in figure 18 (b), it is
observed that the highest number of
accidents occurred in November with 92
accidents and the least accident occurred in
January with 46 accidents. When we
examine it according to the days in figure 18
(c). it is understood that the highest number

of accidents occurred on Tuesday with 137
accidents, and the least number of
accidents occurred on Saturday with 100
accidents. When we examine fthese
accidents according to the fime zones in
figure 18 (d), it is concluded that the highest
number of accidents occurred between
12:00 and 16:00 with 180 accidents and the
least number of accidents occurred
between 04:00 and 08:00 with 78 accidents.
As we have examined all the accidents in Sigli
district, the accidents that occurred in
BUyUkdere Street were also examined to
investigate the effect of the day of the week.
The data entry in the excel table of the
accidents and the statistical model
equations used were made as in all the
accidents in Sisli district.

Table 14. Table of coefficients in the model established to determine whether there is a day effect on accidents.

Unstandardized Coefficients Standard
Coefficients
Model B Standard Beta t Significance
Error Level
Constant 0.271 0.026 10.465 0.000***
Tuesday 0.050 0.037 0.033 1.375 0.169
Wednesday -0.007 0.037 -0.005 -0.196 0.844
Thursday -0.012 0.037 -0.008 -0.327 0.743
Friday 0.035 0.037 0.023 0.963 0.336
Saturday -0.032 0.037 -0.021 -0.868 0.386
Sunday 0.007 0.037 0.004 0.178 0.858

*** 1% significance level

Table 14 shows (***) 1% significance level.
During the day-based significance survey, it
was seen that there was no significant day
effect on any day provided that Monday
was faken as the basic day. Constant was
found to be statistically significant at the 1%
significance level. This means that Monday
has a meaningful day effect. With the
frequency analysis, the causes of accidents
of the days showing anomalies on this street

were frying to be investigated. When the
accidents on BUyukdere Street on Monday
are examined, it is seen that the highest
number of accidents is side-impact collisions
with 29 accidents and hitting the pedestrian
with 27 accidents. It was found that the
accidents in the form of a side-impact
collision and hitting the pedestrian on
Monday  were mostly caused by
automobiles.

Table 15. Table of variance in the model established to determine whether there is a day effect on accidents.

Model Sum of Squares Degrees of Mean F Significance
Freedom Square Level
Regression 1.996 [ 0.333 1.190 0.308
Residual 815.020 2915 0.280 - -
Total 817.016 2921 - - -
Table 15 examines whether the model is Finally, decision trees, artificial neural

significant as a whole. It was concluded that
the model was not significant.

networks, logistic regression and Naive Bayes
models were established on BUyUkdere
Street and the results were examined.
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Table 16. Model comparison fit stafistics.

Model Accuracy Rate Error Rate Roc Value
Training Validity Test Training Validity Test Training Validity Test

Decision 0.992 0.988 0.976 0.008 0.012 0.024 0.989 0.492 0.738
Trees
Arfificial 1.000 0.988 0.964 0.000 0.012 0.036 1.000 0.353 0.670
Neural
Networks
Logistic 1.000 0.955 0.916 0.000 0.045 0.084 1.000 0.400 0.401
Regression
Naive Bayes | 0.718 0.724 0.627 0.282 0.276 0.373 0.887 0.334 0.694

When we compare the accidents in Sisli
BUyUkdere Street, according to accuracy
and error rates in table 16; it has been seen
that artificial neural networks and logistic
regression methods in fraining accuracy and
training error rates, decision ftrees and
arfificial neural network methods in validity,
accuracy and validity error rates and
decision tree methods in test accuracy and
test error rates are more successful than other
methods. When we compare according to
ROC values, artificial neural networks and

Data Role = TRAIN

Data Role = VALIDATE

logistic regression methods according to
fraining ROC values, the decision free
method according to validity ROC values
and when we compared according to test
ROC values, it is observed that the decision
frees method gives more successful results
than other methods. When we make a
general comparison, it is seen that the
decision free method gives more successful
results than other methods in comparison
criteria.
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Figure 19. ROC curve comparison results.

In figure 19, ROC curves of the accidents on
BUyUkdere Street are given according to all
models. The area under the curve shows the
accuracy rate of accidents that resulted in
fatal or injury. The area under the curve
represents the ROC index values.

4. Discussion

It is very important to make decisions based
on data to follow and control fraffic
accidents. For this reason, the method of
detecting anomalies with the day of the
week effect approach, which is known in the

field of finance, has been adapted to traffic
accidents. Determining the days that differ
from the anomaly detection in fraffic
accidents can enable faster measures to be
taken for the incidents that cause the
accidents (Ornek, Vatan, Saroglu, & Yazici,
2018).

In this study, the streets with high traffic
accidents were determined by the Kernel
Density method and then the days when the
accidents showed anomalies on these streets
were determined. Thus, it is thought that the
units trying to prevent traffic accidents can
take the necessary measures in a narrower

Ph.D.Candidate Mert Ersen , Professor Dr. Ali Hakan Biiyiiklii , Professor Dr. Semra Erpolat Tasabat 136



JOURNAL OF CONTEMPORARY URBAN AFFAIRS, 6(2), 113-141/ 2022

area, according fo the causes of the
accident by examining the days when the
accidents show an anomaly in different
locations according to the changing
conditions. This will also save cost and fime.
Since the database of the General
Directorate of Security has only data on fatal
and injury accidents, data on accidents with
material damage could not be obtained.
However, the fact that the data we
requested from the Insurance Information
and Monitoring Centre could not be
obtained partially negatively affected this
study to be carried out in more detail.

In this study, the accident coordinates
obtained from the General Directorate of
Security were used in the spatial analysis in
the Kernel Density method. The Kernel Density
method was preferred because it gives
better results visually than other spatial
methods in the studies carried out to
determine accident densities. In this study, it
has been seen that it is more efficient in terms
of results to include narrowed location-based
analysis instead of studies that will take all of
the regional data in our spatial analysis.

For this reason, it has been seen that it will be
more effective to reduce the accidents by
examining the regions where the accidents
are intense with frequency analysis and
anomaly approach, and offering solutions if
possible. In addition, classification methods
are emphasized by using traffic accident
data in these regions. The success of the
models according to the regions was
evaluated by applying various ML methods in
classifying the results of fraffic accidents as
fatal and injury. For this, decision frees,
arfificial neural networks, logistic regression
and Naive Bayes models were tried tfo
observe the differences in the resulfs
according to the streets where the accidents
were intense. The main purpose of
developing the models according to
different locations is to help reduce
accidents by deciding on the most
appropriate model in a more restricted area
in classifying the result of traffic accidents as
fatal and injury accidents. As a result, it was
concluded that although the examined
models showed high performance, they
showed differences according to the
locations where the accidents occurred.

5. Conclusions

It is important to investigate the cause of the
accidents that occurred in the same location
in order to reduce ftraffic accidents and
ensure the life safety of people. To take
effective measures regarding road safety, it is
necessary to determine and analyse the
regions where the accidents are
concentrated. With the locational
determination of the black spots, the factors
causing the accidents should be
investigated.

When the integrated density maps of the Sigli
district were examined, it was decided to
examine the district separately as 3 separate
regions. Among the spatial methods, the
Kernel Density method was preferred
because its vitality is better. With this method
and statistical analysis, firstly the determined
regions were analysed and then the effect
on the day of the week for traffic accidents
in these determined regions was investigated
and the days showing anomalies were
evaluated according to the regions. During
the day-based significance research on
death and injury accidents in the whole Sisli
district between 2010 and 2017, it was seen
that Wednesday was different from other
days in terms of accident numbers at the 10%
significance level. In the analysis made
separately according to the streets, it was
seen that Tuesday and Wednesday were
different from other days in terms of the
number of accidents at the 5% significance
level, in the day-based significance research
of the fatal and injury accidents that
occurred between 2010-2017 on
Halaskargazi  Street. Secondly, it was
observed that Sunday was different from
other days in terms of the number of
accidents at the 10% significance level, in the
day-based significance study of fatal and
injury accidents that occurred on Cumhuriyet
Street between 2010-2017. Finally, in the day-
based significance research of fatal and
injury accidents that occurred on BUyUkdere
Street, it was concluded that there was no
significant day effect on any day, based on
Monday.

In this study, decision tfrees, artificial neural
networks, logistic regression and Naive Bayes
models were established as modelling
techniques and the performance of the
methods in classifying the target variable as
fatal and injury accidents was compared
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according tfo accuracy, error rates and ROC
values for these streets. In this way, it was
ensured that a possible accident in the future
would result in death orinjury and assisted the
relevant units in the measures to be taken.
Model building studies were also carried out
in terms of other target variables. A successful
model could not be obtained in model
studies with variables such as target variable
accident occurrence type and vehicle type.
It was concluded that these target variables
are completely random and cannot be
predicted within the framework of
classification models. In the results obtained,
the success of different classification
techniques [decision free for the whole Sisli
(Table 7), logistic regression for Halaskargazi
Street (Table 10), artificial neural networks
and logistic regression for Cumhuriyet Street
(Table 13) and decision tree for BUyUkdere
Street (Table 16)] is due to the structure of the
existing data and it is possible for the results to
change according to a different data seft.
This study has shown that necessary measures
should be taken by examining a narrower
area with the help of spatial analysis in the
prevention of fatal and injury accidents. It has
been seen that the place examined with the
help of statistical analysis of the entire Sisli
district is not very effective in taking measures
to reduce accidents. For this reason, with this
study, which is a guide for the units trying to
prevent fraffic accidents, it has been seen
that the researches made by dividing intfo
regions and using the differentiated analysis
give more realistic results for the solution
proposals to be produced. This study predicts
that making arrangements to take into
account the types of vehicles involved in
accidents in certain locations together with
the day effect will be more effective in
reducing fatal and injury accidents. It is
thought that the application of a known
method in the field of finance in terms of
traffic  accidents will provide a new
perspective for future studies.
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ABSTRACT b0

COVID-19 has doubled the prevalence of mental health problems among young
adults. In Indonesia, it extends the vulnerability of families, increases economic
uncertainty, interrupts food security, and affects psychological well-being.
Accordingly, this research examined the correlation between psychological
effects and preferred landscape elements. Experiments were conducted in a
campus park, arboretum, and a road. Participants captured attractive views
during the walk using the Visitor-Employed Photography method and evaluated
psychological effects using the Profile of Mood States (POMS) and the State-
Trait Anxiety Inventory (STAI) pre-and post-walking. Google Cloud Vision API
was used to get the image annotation keywords. The results indicated a
correlation between psychological effects and preferred landscape elements.
Park therapy components, including plant, flower, and sky, were negatively
correlated with negative moods and anxiety levels. These findings presented
scientific evidence for the psychological relaxation outcome of walking and
prominent components of park therapy to support therapeutic campus
greenspace planning.
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1. Infroduction
The COVID-19 global

Indonesia in the early 2020s, where health and

depression and anxiety symptoms.  Many
pandemic impacted factors  contribute  to mental health
deterioration, including disruptions in

human services and agriculture growth have
emerged. In confrast, informatfion and
communication, as well as ufilities, had the
highest growth rates (Asian Development Bank,
2022). The mental health of youth (15-24 years)
has deteriorated significantly in the past couple
of years. In most countries, mental health
problems have become ftwice as prevalent
among this age group as they were in the past
due to the COVID-19 pandemic, such as

healthcare services, school closings, and a job
market crisis that disproportionately affects
young people (OECD, 2021). According fo a
study on family resilience during the COVID-19

outbreak in Indonesia, respondents were
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concermmed about losing/death of family
members (74%), family finances (60.2%),
children's futures (58.1%), and own death
(56.7%) (Sunarti et al., 2022). Young people
have the potential to influence change in the
development and promotion of mental health

and well-being (MHWB) programs (Raviola et al.,

2019). Previous research has proven that mental
health is closely associated with human physical
health. Due to the benefits of exposure to the
natfural environment, campus green space is a
valuable resource for students' daily living
routines, working, and learning. Shinrin-yoku
(forest bathing) is one of the most cost-effective
methods of getting in touch with nature (Park et
al.,, 2007, 2010; Tsunetsugu et al, 2007).
Research has shown that walking in forests and
urban parks for 15 minutes improved mood,
reduced anxiety (Song et al., 2013, 2014),
increased meditation and atftention (Hassan et
al., 2018), lowered pulse rate, diastolic blood
pressure, and LF/(LF+HF) components of heart
rate variability (Park et al., 2010) and reduced
salivary cortisol levels (Tsunetsugu et al., 2007).

Increasing access and awareness of green
spaces and enhancing the quality and quantity
of green spaces could be beneficial for stress
reduction in university settings (Holt et al., 2019;
Seitz et al., 2014). Eckbo (1964) stated that
green space is a fool in campus life. It
accommodates various disciplines’ learning
activities, social communication, and
reciprocal relationships. Also, it provides a place
for recreation and rest, promotes mental well-
being, and awakens positive emotions
(Foellmer et al., 2021). A well-designed campus
environment is important for the educational
mission and users' mental well-being. Therefore,
physical, social, symbolic, and experienced
spaces should be created to create a
therapeutic landscape (Vélker & Kistemann,
2015). The Dramaga Campus, IPB University,
Bogor, West Java, Indonesia, which s
designated as the green campus, is expected
to shape the behaviour of the academic
community fo be green, active, and energy-
efficient. While there are many parks at IPB
University, there has been no active movement
or health promotion to use parks fo enhance
the mental health and well-being of the young
academic community. In this regard, it would
be worthwhile to examine the health and well-
being of students on campus (Elsadek et al,
2019; Foellmer et al., 2021; Ghorbanzadeh,

2019; Guo et al., 2020). Campus planning should
emphasize potential effects on disparities in
students' safisfaction, well-being, and
academic success (Foellmer et al., 2021).
Forest and park therapy studies have been
proven from the stimulus carried out in the
laboratory (Jo et al., 2019) and on-site surveys
(Park et al., 2010, 2011; Pratiwi et al., 2020). In the
era of technology disruption, the usage of
virtual stimuli (Benzina et al., 2019; Guo et al.,
2020) and cloud computing were applied for
landscape planning or evaluation (Richards et
al.,, 2018; Urech et al., 2020; Wtodarczyk-
Marciniak et al., 2020). Landscape preference is
yet to be evaluated through forest and park
therapy programs. Human landscape
preferences are believed to be associated with
their moods (Gao et al., 2019; Li et al., 2021;
Pratiwi et al., 2020). Furthermore, Luo et al
(2022) suggest that adding elements desired by
individuals to resting environments may result in
a generalized healthy environment setting, such
as lush greenery, water bodies, and meadows.
Spatial arrangement and the type of
environment should be considered to improve
the restorative quality of urban environments
and safisfy the recreational demands of
residents on a greater scale (Gao et al., 2019).
In the previous research, we found that walking
in the campus park and arboretum resulted in
lower and decreased heart rate and
decreased negative emotion and anxiety
status (Pratiwi & Sulistyantara, 2021). However,
no study has declared what kind of park
elements are needed to improve psychological
benefits. This present study was designed to
provide such evidence to be considered in
guidelines of landscape planning to support an
active and healthy academic community. This
study examined the correlation between the
psychological effects and preferred landscape
elements. Our study hypothesized that
landscape preferences shown by the captured
photographs would correlate with decreased
psychological responses of negative moods
and state anxiety.
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2. Materials and Methods

2.1 Experiment Sites

The experiment was carried out from August to
September 2021 in the green space of the
Dramaga campus of IPB University, Bogor,
Indonesia, with the Academic Event Plaza and
Arboretum as the experimental site (Figure 1)
and the Jalan Raya Dramaga as the control site
(Figure 2). IPB University has been recognized as
a Biodiversity Campus since 2011. Among the
green spaces at IPB, there was a lake, a forest,
an arboretum, and a plantation. In contrast,
blue spaces are characterized by lakes and
three rivers  throughout the  campus,
contributing to a high diversity of habitats. A
green campus must maintain biodiversity to
provide a convenient environment for the
campus academic community (Satria et al.,
2021). Academic Event Plaza (AEP) park is one
symbolic place on the IPB University campus. It
becomes an axis line that connects Graha
Widya Wisuda (graduation hall) and the
Rectorate building as generators of axial motion
and unifying elements (Simonds and Starke,
2013). AEP serves recreation, education, and
socialization place for students, lecturers, and
staff, especially during big events such as
graduation and student orientation. Arboretum
holds documented collections of plants and
landscaped gardens. The managing instifution
creates resources for scientific research,
education and outreach programs, public
displays, garden specimens and technologies
for biodiversity conservation, plant production

and services based on plants (Kuzevanov, 2013).

The existence of this arboretum on the IPB
University campus has a very high role as an
absorber of air pollution. The arboretum as a
green belt between the densely populated off-
campus area and busy tfransportation routes
with the area within the campus is supported by
a high level of vegetation diversity and a site
condition close to natural. The comfort created
by this arboretum not only has a positive effect
on the environment but can also increase the
productivity of the IPB academic community.
The students usually access this arboretum
during practicum hours, weekend physical
activity, and organizational activity. Therefore, it
is necessary to examine user preferences in
campus landscape planning and design to
improve the health benefits and aesthetic and
thermal comfort. The criteria for site selection for
the experiment are 1) length of 1 trip of at least
400 m; 2) flat slope; 3) well-managed circulation

(Pratiwi et al., 2020; Song et al., 2013, 2014, 2019).

The walking distance on the walking courses at
AEP, arboretum, and Jalan Raya Dramaga are

815.36 m (round trip), 1.18 km (round trip), and
740.92 m (round trip), respectively.

g| Legend
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Figure 2. Control Route.

2.2 Participants

The subjects were selected through snowball
sampling through 10 key informants from various
faculties. The participants were recruited in the
following steps: 1) posters and Google Forms
distribution through social media, Whatsapp; 2)
explanation of research procedures and
delivery of experiment schedules with Zoom
meetings. They have been informed about
what activities will be carried out, the types of
questionnaires, the incentives they will receive,
and the detailed research protocol. This
research protocol was inspected by the doctor
in charge of the research from the IPB University
Polyclinic. The eligibility criteria for experimental
participants were: (1) IPB students aged 19-27
years, (2) students living in Bogor and its
surroundings, (3) not being ftreated for
cardiovascular disease and hypertension, and
(4) in a healthy condition, walk for 20 minutes or
more without a problem. The consideration in
the selection of participants was IPB University
students because they were the primary users of
the campus landscape who lived close to
campus. It is consistent with the previous study
that local communities play a role and
participate in structuring the urban landscape
(Amen, 2022; Amen & Nia, 2018; Prafiwi et al.,
2014, 2020; Pratiwi & Furuya, 2019). A total of 32
student participants lived in the City and
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Regency of Bogor. Several previous studies with
a sample size of 9-19 participants have

demonstrated significant results (Lee et al., 2009,

2015; Ochiai et al., 2015; Park et al., 2009; Pratfiwi
et al., 2019, 2020; Song et al., 2013, 2014, 2017;
Takayama et al., 2017). Thus, 32 subjects were
sufficient to produce significant results in the
experiment. Eight males and twenty-four
females (mean age, 21.5 + 23 vyears)
participated in the park therapy experiment.
The experimental procedures follow the
regulations of the Research Ethics Commission
Involving Human Subjects, IPB  University
(Number: 456/IT3.KEPMSM-IPB/SK/2021).

2.3 Experimental Design

Thirty-two participants were divided into two
groups (park and road) in one day. Each group
consists of 2 participants. Each participant is
only allowed to participate in the experiment
once. Before the experiment, participants were
required to conduct a health check by the
medical team at the polyclinic. Then the
participants brought their health certificates on
the day of the experiment. All parficipants
assembled in the meeting room, and then all
staff conducted screening by 1) measuring
body temperature (no fever at 38 °C and 2)
checking general health conditions (no cough,
runny nose, or shortness of breath). Then
participants filled out and signed the consent
form. Participants received explanations and
finished questionnaires to evaluate their moods
and anxiety state before experimenting. Each
participant walked on a predetermined course
during the experiment while photographing
impressive landscape elements for 15 minutes.
The participants later returned to the break
room to finish the questionnaires. In this
experiment, a washout period of atf least 30
minutes was considered sufficient to negate the
inferventions applied in the previous research
(Pratfiwi et al., 2019, 2020; Song et al., 2013;
Elsadek et al., 2019). During the experiment, the
health protocol to prevent the transmission of
Covid-19, participants were required to 1) wear
a mask, 2) keep a distance, 3) not smoke, 4) not
eat, and 5) not drink drinks containing caffeine,
during experiments (walking and filling out the
questionnaires).

2.4 Research Tool and Materials

Participants were asked to complete the Profile
of Mood States (POMS) and the State-Trait
Anxiety Inventory (STAI) before and after the
experiment. An evaluation of the mood state
was conducted using the POMS, which consists
of 35 questions covering six subscales: "anger-

hostility” (A-H), “confusion-bewilderment” (C-B),
“depression-dejection” (D-D), "fatigue-inertia"
(F-1), "tension-anxiety" (T-A), and "vigor-activity".
(V-A). A Likert scale with five points ranged from
0 (not at all) to 4 (extremely). A total mood
disturbance score (TMD) was generated based
on the after formulas: A-H + C-B + D-D + F-I + T-A
- V-A (Konuma et al., 2015; Lin et al., 2014). An
evaluation of the current state of anxiety was
conducted using the STAI state-anxiety scale
after exposure to greenspace consisting of 20
questions. The scale used was 4 Likert scales
starting from 1 (not at all) to 4 (very much s0)
(Ferndndez-Bldzquez et al., 2015; Julian, 2011).
The Visitor-Employed Photography  (VEP)
method was utilized to collect photographs at
the experimental site. VEP is an effective
method that quickly measures on-site and real-
fime responses (Oku & Fukamachi, 2006). The
photographs were taken with an iPhone with
GPS (Geographical Positioning System) function
and Bluetooth connection provided by
researchers. Next, the photographs were sent to
the Google Cloud Vision API software to get
image annotation keywords (Dutta et al., 2018;
Richards et al., 2018; Shi, 2020). Finally, the
landscape preferences questionnaire consisted
of questions regarding preferred view,
landscape elements, and their reasons for each
site delivered to the subjects (Hadi et al., 2017,
2018). A landscape preferences questionnaire
was used to evaluate the subject's most
preferred scenery and landscape elements in
each site and describe why they chose those
scenery and landscape elements.

2.5 Analysis Methods

The analysis method included correlation
analysis between psychological responses and
preferred landscape elements, as reported in
previous research that physiological and
psychological responses were correlated with
park therapy imagery (Pratiwi et al., 2020). The
data analysis procedure is depicted in Figure 3.

2.5.1 Correlation analysis of preferred
landscape elements in the three locations

The first stage is to analyze the consistency of
the appearance of landscape elements on the
two experimental and one confrol sites
detected with the Google Image APl and
through a manual questionnaire  with
correlation analysis. Spearman correlation was
employed to analyze the correlation between
preferred  landscape elements of the
experimental location.
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2.5.2. Correlation analysis of psychological
responses and preferred landscape elements

The following analysis stage is to formulate park
therapy components info a healthy and safe
campus green space model based on user
preferences during a pandemic. Spearman
correlation was employed to verify the
correlation between psychological responses

and preferred landscape elements. The outputs
are arranged fo explain the criteria for park
therapy components that are appropriate and
effective in reducing negative moods and
anxiety levels. Stafistical differences were
examined significant at p < 0.05 using JASP 0.15
(The University of Amsterdam, Amsterdam, The
Netherlands).

Preparation: Site survey and recruitment of experimental participant candidates

=

Psychological and Preference Data Collection: Park therapy experiment

Psychological health:
Moods (Profile of Mood States) and
Anxiety Level (State-Trait Anxiety

Preferences of park therapy component:
Visitor-Employed Photography (VEP)

= =

Data processing:

Analysis of psychological data
(Repeated Measures ANOVA)

Image annotation, Image classification (Cluster
Analysis)

A. Previous research {}

Correlation analysis of landscape elements among the three locations

—~

Correlation analysis of psychological responses and preferences of landscape elements

==

Recommendations: landscape elements of park therapy in forming therapeutic campus landscape

B. Current research

Figure 3. Research Methodology.

3. Results

The practice of park therapy in the park and
campus arboretum decreased negative
moods and anxiety. A significant reduction was
detected in 4 negative moods including
"confusion-bewilderment", "depression-
dejection”, "fatigue-inertia", and "tension-
anxiety". Location factors, especially the
arboretum and time (before and after walking),
significantly reduce depression and fension.
While an anxiety reduction was found after
walking in the arboretum, followed by
Academic Event Plaza and Jalan Raya
Dramaga.

Data on experimental subjects' preference for
park therapy components were gained by
gathering 837 photographs. The  most
photographs were taken in the AEP with 380
photographs, followed by the arboretum with

347 photographs, and Jalan Raya Dramaga
with 110 photographs. The Google Vision API
identified 68-word terms. The top five labels for
AEP were Plant (335), Sky (181), Tree (151),
Natural Landscape (67) and Cloud (58). The top
five labels for the Arboretum were Plant (330),
Sky (171), Tree (121), Natural Landscape (54).
and Flower (52), whereas the top five labels for
Jalan Raya Dramaga were Plant (206), Sky (47),
Flower (27), Cloud (21), and Road Surface (4)
(Pratiwi & Sulistyantara, 2021). The examples of
photographs taken by the subjects are
presented in Figure 4. Based on the number of
photographs captured at each location,
experimental participants stated that AEP and
arboretum had more preferred landscape
elements than Jalan Raya Dramaga.
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Figure 4. Geo-tagged Photographs. (a) Academic Event Plaza; (b) Arboretum; (c) Jalan Raya Dramaga.

3.1 Correlation of landscape elements from
images detected by Google API

The correlation analysis of landscape elements
detected automatically through the Google
Vision API showed a significant correlation from
each location. It exhibited that the subjects
have the same consistency of preferences for

landscape elements even though they moved
to other locations. The two highest labels
detected by the three locations were Plant and
Sky. The analysis showed a high correlation
between the landscape elements in the AEP
and the arboretum (r = 0.971). Information can
be seenin Table 1.

Table 1. Landscape Elements Correlation Analysis collected by Google Vision API.

Location Pearsonr Spearman rho | Kendal tau B
AEP-Arboretum 0.998*** 0.9771%** 0.953***
AEP-Jalan Raya 0.883*** 0.486*** 0.428***
Arboretum-Jalan Raya 0.907*** 0.5171*** 0.452***

*p <0.05 *** p <0.01, ** p <0.001

3.2. Correlation of landscape elements from
questionnaire data

Preference data was also collected manually
by filing out questionnaires by the subjects. The
results showed 21 attractive landscape
elements according to the subjects. The most
chosen landscape elements by the subjects
were "frees" (89), "roads" (47), "paving blocks"
(40), "flowers" (38), and "bushes" (37). The
correlation analysis of landscape elements
collected manually by questionnaire showed
that only the arboretum had a significant
correlation with AEP (r = 0.674) and Jalan Raya
Dramaga (r = 0.608). At the same time, there

was no significant correlation between the
elements selected in AEP and Jalan Raya
Dramaga (Table 2). It exhibited that the
preference of landscape elements based on
the questionnaire does not show consistency
among all locations. Based on the correlation
analysis of the two data sources, it can be
stated that the landscape  elements
determined automatically from the photograph
analysis of the VEP method using the Google
Vision APl had a better preference consistency.
Therefore, the formulation of park therapy
components will use a list of landscape
elements from photograph analysis.

Table 2. Landscape Elements Correlation Analysis from Questionnaire Data.

Location Pearsonr Spearman rho | Kendal tau B
AEP-Arboretum 0.829*** 0.674*** 0.551%***
AEP-Jalan Raya Dramaga 0.668*** 0.349 0.254
Arboretum-Jalan Raya Dramaga 0.849*** 0.608*** 0.515%**

*p <0.05 *** p <0.01, ** p <0.001

3.3. Correlation of Psychological Responses
and Landscape Elements

The results of the correlation analysis show that
there is a correlation between psychological
responses and park therapy components.

Psychological response to anxiety status (STAI)
has a significant correlation  with  three
landscape elements, namely "plant
community" (r =-1), "plant" (r = -0.999), "flower"
(r=-0.999), and "sky" (r=-0.997). The correlation
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between anxiety status and the three elements
of the landscape shows a negative correlation
(Table 3). The negative correlation showed that
the addition of the elements "plant community"
"plant”, "flower", and "sky" could reduce anxiety
status after walking. Figure 5 shows a heat map

of the correlation of anxiety status with the

’

Mood Disturbance negatively correlates with
one landscape element, "plant community" (r
= -0.999). The negative correlation between
the two showed that adding ‘'plant
community" elements can reduce mood
disturbances after walking (Table 4 and Figure
6).

three landscape elements. In addition, Total
Table 3. Correlation Analysis between STAl and Landscape Elements.

Variable Plant Flower Sky Plant community | STAI 2
1. Plant Pearson's r —
p-value —
Spearman's rho —
p-value —
1. Flower | Pearson'sr 1.000* —
p-value <.001* —
Spearman’s rho 1.000* —
p-value 0.333 —
2. Sky Pearson's r 0.999 0.999* —
p-value 0.021 0.021 —
Spearman's rho 1.000* 1.000 —
p-value 0.333 0.333 —
3. Plant
communi | Pearson'sr 0.999* 0.999* 0.998* —
ty
p-value 0.022 0.022 0.043 —
Spearman's rho 0.866 0.866 0.866 —
p-value 0.333 0.333 0.333 —
4. Natural
Landsca Pearson's r 0.988 0.988 0.993 0.983
pe
p-value 0.097 0.097 0.076 0.119
Spearman's rho 1.000 1.000 1.000 0.866
p-value 0.333 0.333 0.333 0.333
5.STAI 2 Pearson'sr -0.999* -0.999* -0.997* -1.000* —
p-value 0.027 0.048 0.048 0.005 —
Spearman's rho -0.500 -0.500 -0.500 -0.866 —
p-value 1.000* 1.000 1.000 0.333 —
Plant —
Flower —
SRl 0.999° 0.999* 0.998* 0993 -

Plant community — [JelsEEn 0.998*

0.993 0.983 .

Natural Landscape — JOkeEE]

STAI 2 -~ BUEEE]
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Figure 5. Heat map of correlation between anxiety status and landscape elements of park therapy.
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Table 4. Correlation Analysis of POMS and Landscape Elements.

Variable Plant TMD2 | TMD 1
community
1. Plant .
. Pearson's r —

community
p-value —
Spearman's .
rho
p-value —

2.TMD 2 Pearson'sr -0.999* —
p-value 0.035 —
Spearman's 0.866 .
rho
p-value 0.333 —

3.TMD 1 Pearson'sr -0.286 0.338 —
p-value 0.815 0.780 —
Spearman’s 0.000 0.500 —
rho
p-value 1.000 1.000 —

*p <.05 **p<.01, "™ p<.001

Plant community -0,286
TMD 2 0.338

TMD 1 —/-0.286 0.338

\ \ I
QD
SO ®
& A K
&
<
A
'2}\
Q\
Figure 6. Heat Map Correlation of Total Mood Disturbance
and Landscape Elements of Park Therapy.

4. Discussions

The environment becomes the main stimulus
that can give the effect of wanting to move
and have an activity (refuge and prospect) or
move away (escape). Green space is an
inseparable part of an academic landscape
where students can interact, learn, observe,
and research. A campus landscape with vista,
spaces and appropriate design can form
sfudents' good behaviour and nature
awareness of the surrounding landscape, grow
a sense of pride in their university and lead to
their satfisfaction and academic motivation
(Ghorbanzadeh, 2019). The previous studies
showed that the type of natural green space
could affect the psychological response of
students. The type of landscape affects the

decrease in psychological responses, especially
negative moods such as "depression-dejection”
and "tension-anxiety" defected in the
arboretum. It was in line with Gatersleben &
Andrews (2013) that an arboretum might have
a high prospect (clear vision) and a low refuge
(place to hide) so that it becomes a restorative
natural green space. Walking in the campus
park and arboretum affected decreased
almost  all  negative moods, including
"confusion-bewilderment"”, "depression-
dejection”, "tension-anxiety", and ‘"fatigue-
inertia" as well as anxiety status. The previous
studies also exhibited significant differences in
moods and state anxiety after walking in urban
parks (Lyu et al., 2019; Song et al., 2013, 2014,
2015, 2019). Furthermore, parks have positive
psychological effects by offering recreational
aims for users with mental disorders (Tok et al.,
2020).

4.1 Consistency of landscape elements
correlation among the three locations

Based on the correlation analysis, it was
discovered that the preference for landscape
elements was consistent in the three locatfions.
The two highest labels detected by the three
locations were “plant” and “sky”. It shows that
the openness of views to the sky (high prospect)
and the plants along the walking course were
mostly chosen by young adults. Gatersleben &
Andrews (2013) proved that natural landscapes
with high prospects and low refuge created
restorative places. Moreover, the AEP with an
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arfificial landscape (plaza) and its feature also
provide high prospects and low refuge, which
establishes potential benefits of psychological
restoration (Subiza-pérez et al., 2020). Plant and
the sky are natural landscape elements
providing pleasurable experiences through the
human senses and significantly affect tension,
confusion, and depression (Wang et al., 2019).
Plant strongly influences human perceptions,
preferences, and physiological and
psychological effects because the organs of
plants, from the roofs to the flowers, can
produce and release BVOCs that humans can
perceive via their five senses (Loreto et al,
2014). Thus, practising forest bathing in space
with  high prospects and low refuge by
infegrating stimulation of the five senses in the
natural  landscape leads to beneficial
psychological and physiological effects
(Antonelli et al., 2020).

4.2 Restorative Park Therapy Components

The therapeutic landscape element cannot be
seen in landscape photographs while walking
on the courses. The correlation between image
labels and the psychological effects after
walking was explored further. It was found that
anxiety levels were negatively related to
landscape elements. The only landscape
element, plant community, was negatively
correlated with Total Mood Disturbance. While,
plant community, plant, flower, and sky were
correlated with a state of anxiety. The more
these elements were detected by Google API,
the lower the mood disturbance and state of
anxiety. Campus green space was considered
among the most preferred feature by students,
showing the significance of creating alternative

campus habitats for students (Bostanci & Akdag,

2020). Greenery and flowers, as natural stimuli,
become prominent seasonal landscape
elements that correlate with physiological and
psychological responses, such as a reduction in
diastolic blood pressure and an increase in vigor
after walking in urban parks (Pratiwi et al., 2020).
This study proved a correlation between
landscape preference in different sites.
Moreover, park therapy components, including
plant, flower, and sky, were negatively
correlated with negative moods and anxiety
levels. Thus, the hypothesis of this research
(namely, that preferred landscape elements
would correlate with decreased psychological
responses of negative moods and state anxiety)
was supported.

5. Conclusions

The prevalence of mental health problems has
doubled among young adults due to the
COVID-19 pandemic. Many studies have
proved physiological and psychological of
taking the atmosphere in a forest landscape,
namely Shinrin-yoku. Sfill, they lack study
regarding the relation between landscape
preference and the psychological effects of
Shinrin-yoku. The eminence of image
annotation using Google APl is effective and
has potential in formulating park therapy
components. Park therapy components,
including plant, flower, and sky, were negatively
correlated with negative moods and anxiety
levels. The campus green space with high
visibility to the sky view, proper planting design,
and fascinating landscape elements can
potentially overcome psychological
disturbances for the academic community.
Therefore, managing free canopy
management regularly, proposing a compact
and mass planting design, and selecting
flowering landscape plants are needed to get
optimal psychological relaxation results.

Future research should seek to discover
therapeutic campus greenspace design criteria
based on academic community preference.
Physical, social, symbolic, and experienced
spaces in the campus landscape must be
integrated infto campus greenspace planning
to encourage thorough health restoration in the
academic campus landscape.
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ABSTRACT D

Given the significance of green infrastructure in enhancing social, economic
and ecological sustainability of the built environment, it is important to unearth
how green infrastructure can influence pro-environmental behaviours among
the urban population. This research assessed the influence of green
infrastructure on residents’ endorsement of the New Ecological Paradigm
(NEP) in Lagos Metropolis, Nigeria. A total of 1560 residents recruited through
the multi-stage sampling technique participated in the survey, and the data
gathered were subjected to descriptive and regression analyses.  The
participants generally felt that the available green infrastructure in their
neighbourhoods was of low quality and rapidly disappearing, but it positively
influenced all the key variables of the NEP and its endorsement. The size of
neighbourhood green spaces, availability of green spaces for relaxation and its
proximity to the people were found to be the three attributes of green
infrastructure with the most noticeable influence on residents’ endorsement of

NEP. This study implies that the availability and accessibility of a reasonable
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quantity of green areas within urban neighbourhoods can enhance a better
understanding of the role of green infrastructure and promote favourable
environmental behaviours among the urban population within and outside
Nigeria.
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1. Introduction

With the alarming rate of environmental
challenges, it is important to intensify efforts that
can promote a better understanding of the
environment and engender positive ecological
behaviours among the urban population across
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the globe. One major area of research in the
built environment that can promote local and
global ecological sustainability is the exploration
of  different  strategies for deepening
understanding of the environment as the basis
for human existence. Researchers generally
agree that such strategies must be geared
towards an understanding of people’s feelings
and attitudes tfoward environmental issues
(Kovdcs et al., 2014; Steg et al., 2014). Empiricall
studies have confirmed a strong relationship
between attitudes and ecological behaviours as
evidenced in the various environmental
aftitudes (EA) scales developed over the years.
Moreover, research on the environment is
gaining momentum, especially arising from the
need to develop strategies to mitigate human-
induced environmental problems. Several
studies have argued that many of these
problems are products of human behavioural
tendencies (Giusti & Samuelsson,  2020;
Ogunbode, 2013; Santiago et al., 2015; Steg &
Viek, 2009; Zuniga-Teran et al, 2019). Thus,
studies that help to improve understanding of
people’'s way of life, organization and their use
and disposition toward their environment are
necessary for identifying strategies for
encouraging environmental attifudes that can
promote a quality and sustainable environment
in the population (Erdogan, 2009; Steg et al.,
2014; Vlek & Steg, 2007).

However, in the quest to develop a positive
aftitude among urban dwellers it is also
imperative to explore the influence of green
infrastructure in  residential neighbourhoods,
which is the simplest form of nature, on residents’
understanding of several concepts used in the
assessment of how humans relate with the
nafural  ecological system. The green
infrastructure consists of natural and semi-natural
spaces like parks, gardens, green roofs, sports
fields, streams, fountains, river banks, horticulture,
community gardens, street trees, school yards
and others (Dipeolu & lbem, 2020; Jiang et al.,,
2018; Yu et al., 2019; Zijlema et al., 2020). The
potential benefits of green infrastructure range
from improving individuals’ health and well-
being (Maes et al., 2015), strengthening social
cohesion within the community (Kim et al., 2013),
and providing environmental services like
reducing urban heat islands, carbon
sequestration, flood control, create a micro-
climate and reconnecting fragmented natural

environment (Ignatieva et al., 2010; Naumann et
al.,, 2011; Venter et al., 2020).

In  suggesting solutions fo environmental
challenges, different assessment parameters,
scales and paradigms for assessing peoples’
concern and care for the environment have
been put forward and empirically tested in
different studies. Some of these include but not
limited to a- the Maloney-Ward ecology
inventory scale that measures knowledge,
emotion and verbal and/or practical
commitment; b-new environmental
paradigm(NEP) scale that measures the extent
tfo which people endorse the then-emerging
worldview; (Dunlap & Van Liere, 1978) c- the
ecological and human-centred scales for
assessing the motivations of individuals to protect
the natural environment because of its intrinsic
values (Thompson et al., 1994) ; Thompson and
Barton (1994) d- motivation toward the
environment scale for measuring individuals
rationale for engaging in environmentally-
friendly behaviours (Pelletier et al., 1998); e- the
scale that measures the level of connectedness
and emotional feeling attached fo natural
environment (Mayer & Franfz, 2004) the
integration-opposition scale used to measure
the appreciation of human-nature interactions
(Carrus et al., 2004) and f: the human-centred
scales designed by Thompson et al. (1994) to
assess individual value of nature-based on the
materials or physical benefits it offers o man. Of
specific interest to this study is environmental
attitude measurement derived from the revised
new ecological paradigm (NEP) scale by Dunlap
et al. (2000), which among other things measures
the magnitude of the approval human beings
give to the ability of man to effectively manage
the environment, the extent of industrial
development within the environment’s carrying
capacity, and the need to preserve and care for
the environment. Although this scale has been
used globally to assess environmental attitude in
the literature as noted by previous authors
(Dunlap, 2010; Hawcroft & Milfont, 2010), the
extent to which the availability of green
infrastructure in  residential neighbourhoods
could affect residents’ endorsement of the NEP
scale is still grossly under-researched, especially
in neighbourhoods in most Africa nations. This is
probably because the existing literature seems
fo concenfrate more on discovering the
psychometric properties of the scale of
measurement of the NEP without assessing its
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relationship with green infrastructure, especially
in emphasising the variables common to
developing nations.

Given this, it has become imperative for urban
planners and managers to widen their search for
specific strategies that can promote positive
environmental atftitudes by taking advantage of
the green infrastructure facilities within the built
environment. Thus, the need for this research in
selected residential neighbourhoods in the
Lagos metropolitan area of southwest Nigeria.
This study specifically attempted to provide
answers to three key research questions:

i.What are the perceptions of residents on the
general characteristics of green infrastructure in
Lagos Metropolise

i. To what extent has the availability of green
infrastructure influenced the endorsement of the
revised NEP scale by dwellers in Lagos
Metropolis?

ii. Which characteristics of green infrastructure
mostly influence the endorsement of the NEP by
residents in the Lagos metropolitan areq,
Nigeriae

The research created a novelty in its potential to
deepen our understanding of the capacity of
green infrastructure in shaping the
environmental attitude of the public in the area
of study. In addition, by revealing the attributes
of green infrastructure which mostly influence
the endorsement of the NEP scale among the
urban population in Lagos, the study findings are
expected to inform wurban planners and
policymakers on the characteristics of green
infrastructure that should be given priority
atftention in aiding urban residents to imbibe pro-
environmental behaviours, which are vital in
achieving sustainable urban environments in
Nigeria and beyond.

2. Review of related literature

2.1 Urban Green Infrastructure

Several definitions and conceptions of green
infrastructure are available in both research and
policy literature. Many of these definitions and
conceptions are based on professional and
disciplinary perspectives. For example, whereas
some authors viewed grasses, flowers and frees
in the cities as green infrastructure because of
their visual green components, others have
referred to green infrastructure as specially
designed stfructures such as water freatment
facilities or allocated recreational spaces or
buildings that are designed to be

environmentally friendly. It has also been
observed that people sometimes confuse the
term “infrastructure,” and think of it as grey
infrastructures like road kerbs and signposts, or
infrastructural  facilities like health centres,
shopping malls, frain stafions or hotels (Bao,
2010). Facilities in this category are called built
infrastructure and are distinct from green
infrastructure (Beauchamp & Adamowski, 2013).
Further, Mell (2010) observed that the definitions
of green infrastructure adopted by authors
reflect their area of interest in green
infrastructure research. For instance,
recreational and landscape specialists usually
focus on the benefits derived from contact with
nature (Dipeolu et al., 2021; Frumkin et al., 2017;
Jiang et al., 2018), and urban planners and
managers are mostly attracted to the policy
implementation aspect (Alaimo et al., 2016;
Austin,  2014), while conservationists and
ecological specialists tend to articulate the
ecological and biodiversity components of
green infrastructure (Benedict et al., 2012;
Naumann et al., 2011). Although the definitions
and components of urban green infrastructure
may vary, green infrastructure is described as
natural or semi-natural urban environments
having a reasonable quantity of green spaces
(Dipeolu et al., 2021; Wolch et al., 2014; Zhang et
al., 2017).

Green infrastructure provides vital ecological
services to the built environment, enhancing the
functionality of the micro-climates and
strengthening the quality of life of urban
residents. Urban green infrastructure provides
facilities and spaces for relaxation, socialisation
and emoftional connectivity to nature for
individuals and families. Previous studies have
argued that the most significant contribution of
green infrastructure is the psychological well-
being of individuals (Maes et al., 2015; Venter et
al., 2020; Zhang et al., 2017). Other benefits
associated with urban it includes an increase in
worker productivity, reduction of stress and
increase in motivation to undertake new
challenges (Kim & Song, 2019; Zuniga-Teran et
al., 2019). Additionally, green spaces have been
linked to fostering social interactions, reducing
the crime rate, and enhancing the social
cohesion within the community (Arnberger &
Eder, 2012; Cooper et al., 2014; Dipeolu et al.,
2021; Santiago et al., 2015), reducing energy
costs (Gémez-Munoz et al., 2010), regulating
ambient air temperatures, providing the
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opportunity for carbon sequestration and
improving water and air quality (Barthel et al.,
2013; Brantley et al., 2014). These benefits might
help to explain why the importance of green
infrastructure  in  the contemporary urban
development and sustainability  discourse
cannot be over-emphasized.

2.2 The New Ecological Paradigm (NEP)

The idea of a new ecological paradigm (NEP)
scale, originally known and described as the
“new environmental paradigm,” was initially
conceived by Dunlap and Van Liere in 1978 to
evaluate the relationship between humans and
nature, specifically on the belief that activities in
the modern world were altering the ecological
balance, the existing growth Iimit, and
intensifying the human-centred attitude toward
nature (Chaves, 2012; Dunlap, 2010). In general,
NEP is hinged on the understanding that human
relationships with nature should be handled with
more care now than ever before. Therefore,
individuals adapting the NEP philosophy see
grave danger in the present condition of the
earth; and thus, canvass the need to rethink how
humans relate to the natural environment and
curtail human activities within the carrying
capacity of the ecological environment
(Amburgey & Thoman, 2011). Approving these
basic tenets of the NEP by an individual is a
measure of the extent of concern about the
environment in such an individual (Chaves, 2012;
Erdogan, 2009). Therefore, the NEP scale has
been seen as the most widely used among other
several measures of environmental attitude
among the public (Schultz et al., 2004).

The scale derived from the revised NEP has been
adopted by different authors and researchers
from various cultural backgrounds (Lee & Paik,
2011; Milfont & Duckitt, 2010). For example, in a
study to measure environmental attitude among
middle-income household heads in Cebu city of
Philipines, it was discovered that respondents
agreed that there were dangerous outcomes
from the severe abuses the environment was
being subjected to, and their NEP ratings
indicated poor concern for the
environment(Chaves, 2012). In another study in
Arad, Romania, and Faro in Portugal, that sought
to uncover the level of approval of the NEP by
the residents using their demographic
characteristics and the NEP scale, it was
reported that people partially endorsed the NEP
and that this was influenced by opportunities

technology offers and the belief in the existence
of unlimited resources. Also, in a related study to
explore the degree to which 1295
undergraduates in four universities in Turkey were
endorsing the NEP, Erdogan (2009) reported that
about 56% of the respondents held pro-NEP
views, while around 24.9% embraced the
dominant social paradigm (DSP) views and
19.1% indicated ambivalent views. In a like
manner, previous studies targeted at interest
groups such as environmental organisations and
other pro-environmental groups consistently
found that environmentalists and other pro-
environmental groups obtained better scores on
the NEP compared to the laymen or the non-
environmentalists (Dipeolu, 2017; Wiidegren,
1998)

Although, Dunlap et al. (2000) argued that some
itfems in the NEP scale are an obsolete set of
beliefs that indicate human perceptions of
nature and the environment, several authors
(Amburgey & Thoman, 2011; Hawcroft & Milfont,
2010; Kovdcs et al., 2014) also believe that the
NEP consists a logical pattern of beliefs toward
the environment and represents a criterion that
predicts human behaviours. Howbeit Dunlap
and Van Liere (1978) have noted that the NEP
scale has established research validity among
different groups, Thompson et al. (1994) insist that
the findings of studies relating to perceptions of
the NEP scale were the outcome of individual
experiences, especially in natural environments.
Nonetheless, despite the challenges of
determining the behaviours and aftitudes of
humans as it relates to the natural environment,
research has shown a strong link between the
items in the NEP and some aspects of human
behaviours, including self-reported  and
observed behaviours (Kovdcs et al., 2014; Milfont
& Duckitt, 2010). Despite these, it is still not clear
how these behaviours relate to the existence of
green spaces in the built environment and how
the quantity and quality of green infrastructure
around residential environments can influence
residents’ endorsement of the environmental
attitude measurement under the NEP scale.
These are the key issues the current study sought
fo address using survey data derived from
residents of the rapidly growing city of Lagos,
southwest Nigeria.
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3. Research methods
3.1 Data and Sample
The study area for this research was four
randomly sampled Local Government Areas
(LGAs) in Lagos metropolitan area, namely;
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Surulere, Lagos Island, Kosofe and lkeja, all of
which make up one-quarter of the sixteen
administration areas in the Lagos metropolitan
area of the Lagos State southwest Nigeria (see
Figure 1).

¥ KOSOFE

LAGOS ISLAND
«

10km

Figure 1. Map of Lagos Metropolis indicating selected Local Government Areas
Source: Lagos State Secretariat, lkeja Lagos.

Although the research population comprised all
residents in the earmarked communities, the
high rate of population growth made it difficult
to rely on the last population census figure of
2006 for an accurate determination of the
population of residents in the Lagos
metropolitan area. Consequent to this, the
sample size (n) for this study was derived from
the formula put forward by Turner (2003) and
represented in the following equation.
2=k

2

phe

____________ Equation 1

Where 1 represent the expected number of
participants, p is part of the overall population
representing the target population to factor
parameter, r, and calculated as 0.03x18 =0.54.
As explained by Turner (2003), 0.03 was
recommended for each year of age included
in the expected population and h= household
size, which is 6 persons in developing nations)
and e =0.05 for the allowed error margin set at
5% of r. In addition, Zq=1.96, which stands for the
critical value of normal distribution provided in
the Standard Normal Distribution Table at a
confidence level of 95%, f =4 is the design effect,
r =50%, which is an estimate of part of the
number of the expected respondents in the
research and k=20% and represents the margin
added to the sample size to take care of non-
response rate. Using equation 1, the sample size

was calculated by substituting the foregoing
values and these parameters as shown in
equation 2

n_(L9&x05x05x4x02)

[0.54%6x(0.05%0.5)"]

—————— Equation 2

The result obtained was 380 participants as the
smallest number of informants to be selected
from each of the four LGAs. This gives 1,520
overall minimum participants.

=379.4~380 --

3.2 Measures

A semi-structured questionnaire specifically
developed for this study with contents from
existing literature was used to generate the
required data. Contents of the questionnaire
were arranged in three different sections:
Sections I, I and lll. Section | had questions on
the socio-demographic profile of the survey
participants, Section Il contained information on
the participants’ understanding or
interpretation of the quantity and quality of
green infrastructure in their neighbourhoods,
while Section Ill contained 15 items of the NEP
scale. In collecting data in section I, the
residential quality indicators as perceived by
the residents (PRQI) scale previously invented by
Bonaiuto et al. (2006) was adopted. Each
participant in the survey is required to show the
level of agreement or disagreement with
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carefully structured statements on green
infrastructure quality within a 5-point Likert type
scale that ranges from ‘1’ (Strongly Disagree) to
‘5" (Strongly Agree). The mean score for each
statement was interpreted based on the
framework previously proposed in the work of
Akpa and Bamgboye  (2015),  which
recommended that a mean score < 3.0 should
be described as poor quality, mean score = 3.0
for average quality and mean score >3.0 for
good quality was adopted.

Similarly, section Il of the questionnaire was
used fo generate information on the
respondent’s perception of how the quality of
green infrastructure in their neighbourhoods
had influenced their endorsement of the NEP
scale. The revised NEP scale investigated has 15
items, and these items are related to the notion
that “humans have the right to modify the
natural environment to suit their needs” or “the
balance of nature is very delicate and easily
upset”. Parficipants were also expected to
indicate the extent to which they agree or
disagree with the selected statements on a 7-
point Likert type scale ranging from ‘1’ (Strongly
Disagree) to ‘7' (Strongly Agree). However, this
rating was done bearing in mind the key
advantages of urban green infrastructure in
shaping the man-nature interaction; thus,
helping the respondents to indicate the extent
to which the availability of urban green
infrastructure can contribute to the environment
and also determine if these were strong enough
to elicit strong or weak endorsement of the
statements. Notfably, seven of the 15 NEP
statements, including 6th, 7th, 8th, 11th, 13th -
15th stated in negative form (disagreement),
and thus scored in reverse order. The remaining
eight NEP statements: 1st - 5th,9th, 10th, and
12th  items were stated in  positive
form(agreement). Notably, both the
disagreement and agreement statements help
to assess the respondents’ concern for the
ecological environment as previous authors
had indicated (Dunlap, 2010; Kovdcs et al.,
2014).

To enhance the validity of the study findings, the
initial  questionnaire  was moderated by
experienced researchers and pre-tested in Ojo
Local Government Area in Lagos metropolitan
area. Results from the pre-test assisted in
adjusting the questionnaire for the main survey.
Furthermore, the Cronbach’s Alpha reliability

test was conducted on the data to understand
the reliability of the scale of measurement for
the present study. The results yielded a value of
0.79 and 0.71 for the 15 and 10 items of NEP and
the PQGI scale, respectively. These results are
more than the 0.6 acceptance level Pallant
(2020) and thus, the instruments were
considered reliable in measuring the PQGI and
endorsement of the NEP scale in this survey.

3.3 Data collection and analysis

As part of the initial preparation for the survey,
the archive of the Natfional Population
Commission (NPC) office in Lagos State was
visited fo secure data on Enumeration Areas
from where seventeen Enumeration Areas were
identified in the selected four LGAs involved in
this study. To select participants for the study,
sampling intervals (n) were calculated for each
EA by dividing the total of dwelling units by the
estimated sample size proportionately
adllocated to each of the enumeration areas.
Consequently, households were selected
systematically using a list of numbered houses in
the neighbourhoods. The first parficipants were
randomly sampled in each EA, while the rest
were selected in the order established by the
sampling interval (n). Each household head or
their representative was requested to complete
a questionnaire in every dwelling unit selected.
The fieldwork was carried out between April and
May 2019 by the authors and ftrained field
workers using 1600 copies of the questionnaire.
At the end of the survey, 1560 (97.5%) copies
were correctly filed and returned by the
respondents

In line with the research questions stated in the
infroductory section of this paper, the data
generated from the fieldwork were analysed
using two main types of statistical tools. The first
was descriptive analysis involving the use of
descriptive statfistics such as frequency and
percentage distributions to describe the socio-
demographics of the participants in the survey.
The measure of central tendency (mean) and
variation (standard deviation) were specifically
employed in the analysis to see how
participants perceived the green infrastructure
quality (PGIQ) using the ten quality indicators
and the overall rating of the green infrastructure
quality collectively provided by all the 1560
participants in the survey. The second was the
variant of multiple regression analysis is known as
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Categorical Regression (CATREG) analysis,
which meant to explore how the perceived
quality of green infrastructure in the residential
neighbourhoods influenced the participants’
endorsement of the NEP. In the regression
analysis, the NEP mean value serves as the
dependent variable, while the mean values for
each of the ten statements describing green
infrastructure quality as perceived by the
respondents were the independent variables.
This specific analysis helped in the idenfification
of the variance R2 accounted for, uncovering
and comparing the contributions of the various
green infrastructure characteristics in explaining
the participants’ endorsement of NEP in this
research. The CATREG analysis was adopted in
this research because the dataset is mainly
ordinal as Shrestha (2009) had suggested that
this variant of multiple regression was most
suited for an ordinal dataset.

Table 1. Demographics of the participants.

4. Results

4.1 Participants’ description of atiributes of
green infrastructure

Results of the socio-demographics of those
residents that took part in the survey reveal that
a majority (58.6%) of them are married male
household heads of over 29 years having a
household size of between 2 persons and 4
persons (Table 1). The results also show that
around 70.6 per cent and 87.4 per cent of the
respondents are of Yoruba ethnic origin and
aftained at least a post-primary education and
that about 73.2 per cent of them were
employed (Table 1). These results generally
show that the respondents are indeed literate,
which is typical of the Lagos urban population;
and thus, they are considered qualified to
provide valid responses to the questions on the
questionnaire.

Variables Frequency Percentage
(%)
Sex
Female 646 41.4
Male 9214 58.6
Age Groupings in years
Less than 30 years 587 37.6
Between 30 years and 49 years 752 48.2
50 years and above 189 12.1
No Response 32 2.1
Marital Status
Never been marriage relationship 592 37.9
Currently in a marriage relationship 896 57.4
No longer married 62 4.0
No Response 10 0.6
Number of persons in the household
1 166 10.6
2-4 731 46.9
4+ 654 41.9
No Response 9 0.6
Ethnic origin
Yoruba 1102 70.6
Others 457 29.3
No Response 1 0.1
Highest level of educational attainment
No formal education 89 5.7
Primary education 108 6.9
Post primary education 395 25.3
Post-secondary education 968 62.1
Employment status
Not employed 417 26.7
Self employed 704 45.1
Private/public sector employee 439 28.1

The results (from Table 2) of the participants’
understanding and interpretation of the
features of green infrastructure in the Lagos

meftropolis reveal the range for the mean scores
to be 2.05+1.11 to 3.57+1.26. The respondents
further asserted that there is a minimum of one
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garden or park for residents’ inter-personal
relationships and that green areas were
comparatively small in quantity and not enough
and were fast disappearing in  their
neighbourhoods. In addition, the residents
strongly disagreed with the following a) there
was a dearth of parks where young people can
freely play; b) the majority of green spaces in
their estates are in proximity to the people; c)

Table 2. Residents’ rating of the features of Green Infrastructure.

the green areas within their neighbourhoods
have adequate equipment; d) residents in this
neighbourhood usually visit more parks located
outside the neighbourhoods in the city, and e)
that their neighbourhoods have green areas
that are in good condition. Their levels of
agreement/disagreement are reflected in the
mean score for each of the 10 items as
presented in Table 2.

Specific Features Mean S.D
Green areas are in small quantity in our neighbourhood 3.57 1.26
We are confronted with the fast depletion of green spaces in this neighbournood 3.47 1.28
We have in this neighbourhood minimum of one garden or park for residents’ interaction 3.28 1.27
We do noft lack green areas for recreational activities in our neighbourhood 3.10 1.33
There are no parks in our neighbourhood where young people freely can play 2.82 1.40
People stay close to a majority of green areas in this neighbourhood 2.68 1.26
Green spaces in our neighbourhood are adequately equipped 2.54 1.27
Residents in this neighbourhood usually visit more parks located outside the neighbourhoods 253 1.29
in the city ’ ’
Green spaces in this neighbourhood are in good condition 2.46 1.24
The green spaces in this neighbourhood are adequate 2.05 1.11

4.2 Endorsement of the NEP by residents in the
survey

NEP scale in the study area, the mean scores for
the influence of Gl quality on their endorsement

had a positive influence on their endorsement
of the 15 aspects of the NEP statements
investigated in this study. This was informed by
the mean score above 3.5 for each of the 15

of the NEP ranged from 4.12+1.93 to 5.62+1.45 variables related fto  NEP  statements
(Table 3). A cursory look at the result reveals that investigated (see Table 3).
the participants felt that green infrastructure
Table 3. Respondents’ rating of influence of green infrastructure in endorsement of the NEP.

Green Infrastructure versus New Ecological Paradigm Mean sS.D

Score

Helps to sustain and develop the earth ‘s natural resources 5.62 1.45
Ensures that human beings are not seriously abusing the environment 5.47 2.35
The availability of green infrastructure can help to avert ecological catastrophe 5.44 1.50
Assists people understand activities of nature and putting such activities under control 5.42 1.46
People can take advantage of green infrastructure to subdue nature 5.37 1.55
Helps to create habitats for plants and animals 5.35 1.51
Helps to balance the delicate nature of the earth 5.28 1.57
Enhances human special abilities to cope well with the laws of nature 5.25 1.56
Helps to modify the natural environment to meet human demands 5.16 1.69
Helps to balance nature and the impacts of modern industries. 5.13 1.51
Human destruction of green infrastructure often led to disastrous consequences 5.11 1.72
Human ingenuity without green infrastructure will make the earth unliveable 5.09 2.02
Green infrastructure helps fo maintain the earth with its limited spaces 4.84 1.84
Enhances expansion of the earth’s human carrying capacity 4,71 1.88
Helps to resolve the ecological crisis facing humankind 4.12 1.93

4.3 Influence of Green Infrastructure on the
Participants’ endorsement of the NEP

The descriptive analysis revealed that of the 15
items used to investigate the participants’
endorsement of The regression model of the
influence of green infrastructure on the
endorsement of the NEP scale produced F

(385.077, 1174.923) =12.135, p<0.000 and
R2=0.247, suggesting 25% of the variance in the
influence of the features of green infrastructure
on the participants’ endorsement of the NEP
was accounted for in the regression model used
in the study. The regression coefficients also
show that based on the p-values, only one out
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of the 10 characteristics investigated in this
research, that is the condition of green
spaces/areas in the neighbourhoods (p=0.161)
did not come up as a significant predictor of the
participants’ endorsement of the NEP (Table 4).

This means that nine features of green
infrastructure significantly influenced
participants’ endorsement of the NEP in the
study area.

Table 4. Regression analysis of Green Infrastructure features on the endorsement of the NEP.

Features of Green Infrastructure

Standardized df f P
Coefficients
Beta Estimate of Standard

Error

Green areas are small in quantity in this neighbourhood
In this neighbourhood, there are green areas for relaxation

We have a minimum of one garden or park in our neighbourhood where 0.074 0.040

people can interact
Green spaces in this neighbourhood are in good condition

There are no parks in this neighbourhood where children can freely play 0.126 0.046
Residents in this neighbourhood usually enjoy the services of parks located in 0.062  0.037

other neighbourhoods in this city

The green areas in our neighbourhood are small

Many green areas in our neighbourhood are rapidly been depleted
Green spaces in this neighbourhood are adequately equipped
People stay close to a majority of green areas in our neighbourhood

0.065 0.039 4 2.791 0.025*
0.223 0.052 4 18.533  0.000*
4 3.381 0.009*
0.058 0.045 4 1.644 0.161
5 7.448 0.000*
4 2.769 0.026*
0.254 0.056 4 20.641  0.000*
-0.133 0.045 4 8.569 0.000*
0.132 0.044 4 9.003 0.000*
0.200 0.045 4 20.013  0.000*

Dependent Variable: Mean Score of New Ecological Paradigm
*significant predictors

Considering the Beta (B)coefficients as
presented in Table 4 in the ascending order of
value, the small number of green areas in this
neighbourhood having a beta coefficient of
0.254 is the most noticeable feature of green
infrastructure  that  influenced  residents’
endorsement of the NEP. This indicates that the
size of available green spaces contributed most
to explaining residents’ endorsement of the NEP
scale in the study area. Closely follow is the
existence of green areas for reloxation (B =
0.223), the closeness of a majority of the green
areas to the people (B= 0.200), fast depletion of
the green areas (B = 0.133), level of equipment
of the green areas in the neighbourhoods (B
=0.132), availability of parks in  the
neighbourhoods where children can freely play
(B= 0.126) and others. These results mean that
residents’ endorsement of the NEP scale wiill
change by 0.254, 0.223, 0.200,0.133, 0.132 and
0.126 fimes for 1 unit addition in standard
deviation in the number of green areas, the
existence of green areas for relaxation, people
stay close to a majority of green arecs in the
neighbourhood, reduction in the rate depletion
of the green areas, level of equipment of the
green areas and availability of parks in the
neighbourhoods where children can freely play
neighbourhoods, respectively.

5. Discussion of Findings

In this research, the influence of green
infrastructure on residents’ endorsement of the
new ecological paradigm was investigated.
Overall, there are some key issues which have
emerged that require further discussion. First, is
the finding of how the residents felt about the
general afttributes/characteristics of green
infrastructure  in neighbourhoods sampled.
Generally, the participants felt that the available
green areas were relatfively too small, being
depleted at a very fast rate, not adequately
equipped and thus were considered not to be in
good condition. This shows that the residents felt
that the green spaces in the residenfial
neighbourhoods sampled were not enough both
in quantity and quality. This implies that the
current efforts by the Lagos State Parks and
Gardens agency in upgrading the green areas
in Lagos metropolitan area are yet to produce
the desired results as expected by the people.
Considering the evidence in the literature on the
role of green areas in enhancing ecological
balance (Kim et al., 2013; Zhang et al., 2017),
promoting environmental sustainability (Dipeolu
& Ibem, 2020), community afttachment and
social cohesion (Dipeolu et al., 2020), the
perceived inadequacies of green spaces in the
neighbourhoods can contribute to inhibiting the
rate at which the residents can imbibe
environmentally-friendly behaviours and
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denying the city of the several ecological
benefits associated with green infrastructure,
especially in the area of enhancing its capacity
to cope with the challenges associated with
climate change.

Secondly, regarding the extent to which the
existence of green infrastructure has influenced
the respondents’ endorsement of the NEP in the
neighbourhoods sampled, the survey data also
show that the participants believe that the
quality of existing green infrastructure was
generally poor, but the fact that it was available
had a positive influence on their endorsement of
the 15 different aspects of the NEP investigated.
With each of the 15 items used to investigate
endorsement of the NEP having a mean score
above 4.01 (Table 3), it is obvious that the
residents were certain that the existence of
green infrastructure in the neighbourhoods
contributed positively to their endorsement of
the NEP. In support of previous studies (Liu et al.,
2015; Wolch et al., 2014), the respondents
generally agreed that green infrastructure can
help to sustain and develop the earth’s natural
resources, create habitafs for plants and animals
and balance the delicate nature of the earth. In
addition, the results further revealed that the
partficipants felt that the presence of green
infrastructure in their surroundings contributed to
enhancing the capacity of the natural
environment to meet human needs; balance
nature and the impacts of modern industries and
also assist in resolving  ecological  crisis
confronting humankind, especially, in fown and
cities. These are no doubt basic ecological
benefits of green infrastructure that previous
authors (Lee & Maheswaran, 2011; Ogunbode,
2013) had a link to the new ecological
paradigm.

Lastly, this study also identified nine features of
green infrastructure that influenced the
participants’ endorsement of the NEP. Notably,
the size of green spaces, the existence of green
spaces for relaxation and the closeness of the
green spaces to the residents, respectively, had
the greatest positive influence, while the
availability of green areas for relaxation in the
neighbourhoods had the least influence on the
endorsement of NEP. These results seem to
provide support to the existing studies (Austin,
2014; Barthel et al., 2013; Benedict et al., 2012)
linking green infrastructure and ecological
benefits in urban neighbourhoods. Further, the

discovery of the size of green spaces in the
neighbourhoods as one of the leading factors
influencing the participants’ endorsement of the
NEP in this research is well-rooted in previous
literature. In fact, according to Ignatieva et al.
(2011), large green spaces promote biodiversity
by providing habitat for plants and animals in the
terrestrial and aquatic environment, especially in
a place like Lagos State, Nigeria, which has a
massive aquatic environment. In addition,
several authors (Naumann et al., 2011) have also
reported that the availability of green spaces
helps residents to have a wider perspective of
the functions of nature, including conservation,
and social and environmental regeneration,
especially in large cities like Lagos.

Similarly, the identification of the existence of
green areas for relaxation as the next in the order
of influence of green infrastructure
characteristics on the residents’ endorsement of
the NEP is also incongruent with the findings of
previous studies (Dipeolu et al., 2021; Kim & Song,
2019; Mansor et al., 2012), indicating that green
gardens in urban centres are made up of diverse
components of green infrastructure, including
street trees, fountains, open spaces, horticulture,
urban forests, streams and other water bodies
capable of providing the urban population with
the opportunities to engage in social interactions
and recreatfional activities in  the natural
environment. (Mansor et al., 2012) in particular
observed that these categories of green
infrastructure  encourage city residents to
engage in various activities such as relaxation,
walking and other forms of mental and physical
activities that promote mental and physical
health and well-being. They are also known to
provide the opportunity for people to gain
access to nature, unlke the situafion where
green areas have been completely depleted
and replaced with grey infrastructure and there
is litfle or no access to elements of nature for
recreation and leisure in towns and cities.

The result shows that the closeness of the green
areas to the residents as the next green
infrastructure feature with a high influence on
residents’ endorsement of NEP was also
expected. This is because the presence of green
infrastructure in urban neighbourhoods has been
linked with a positive influence on social
interactions by previous studies (Dipeolu et al.,
2021; Zhang et al., 2017). The existing studies
have also confirmed that having access to
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green infrastructure, which is a function of the
location of such elements of nature to close o
the people can also engender regular contact
with nature (Mansor et al., 2012) and that natural
environments, such as gardens, parks,
community forests, river views, fountains and
open spaces have been reported to confribute
greatly to improved health (Zijlema et al., 2020).
Indeed, natural environments, have empirically
been identified as avenues for promoting
physical inferactions, mental restorafion and
stress reduction (Markevych et al., 2017; Zhang et
al., 2017). It was on this premise that Polat and
Akay (2015) noted that the search for comfort in
outdoor environments, in particular, was
increasingly tfurning tfowards having contact with
natural environments that green spaces offer to
urban dwellers. For the residents of Lagos
meftropolis, Nigeria, having access to and living
close to green infrastructure might mean that
they do not need to go in search of green
infrastructure and enjoy the benefits associated
with adequate contact with nature and its
restorative functions.

7. Conclusions and Recommendations

The findings of this study, which explored the
influence of green infrastructure on the
endorsement of the new ecological paradigm
by residents of neighbourhood environments of
Lagos metropolis in southwest Nigeria, have
produced three major conclusions. The first
conclusion is that the respondents in the study
rated the quality of the green infrastructure in the
studied neighbourhoods low. The second is that
notwithstanding the perceived low quality of
green infrastructure, the participants felt that the
presence of this vital component of the built
environment in their neighbourhoods had
positively influenced their endorsement of the
NEP. The last but not the least conclusion is that
the three most important features of green
infrastructure that significantly influenced the
residents’ endorsement of the NEP are the size
and existence of green areas for reloxation and
the closeness of the green areas to the residents
in the neighbourhoods.

There are notable implications from the findings
of this study. First, the study implies that residents
in Lagos meftropolis are confronted with
challenges relating to poor quality of green
infrastructure; suggesting that they are yet to
enjoy the full benefits associated with green

infrastructure, which could have contributed to
their level of manifestation of pro-environmental
behaviours. To address this situation, the
LASPARK, other public institutions and non-state
actors responsible for urban development and
management need to scale up their activities
and programmes to ensure that more green
infrastructure, including green spaces, gardens,
recreational parks, sports fields and street trees
among others are adequately provided and
properly maintained in the residential
neighbourhoods, towns and cities within and
outside Nigeria. Among other benefits, this will
help improve the quality and quantity of green
infrastructure and reverse the growing trend in
the depletion of this vital component of the
ecosystem in urban areas. In addition, it is also
suggested that when planning and developing
public resources such as green infrastructure, the
opinions and views of the residents regarding
such facilities should be sought and
incorporated intfo the process. Notably, this will
help to minimize any form of inconsistency
between the need and expectations of users
and what urban managers are providing.
Second, the research approach employed
suggests that this research has some limitations.
For example, the data used were gathered
basically through questionnaire administration,
and this makes the results to be limited to the
participants’ biases and moods, which are
outside the contfrol of the researchers. In
addition, in terms of geographic scope, the
survey was restricted to some selected
neighbourhoods in the four Local Government
Areas of Lagos metropolitan area; and as such
the findings cannot be generalised to other
residential neighbourhoods and LGAs in Lagos
State, southwest Nigeria. To this end, future
studies are required in other neighbourhoods
and LGAs in this State and beyond. Finally, the
regression analysis used in this research
accounted for approximately 25% of the
influence of green infrastructure on the
endorsement of NEP. This implied that about 75%
of the factors are not explained in this study.
Therefore, other studies are recommended and
such studies should include more variables fo
identify the remaining 75% of the predictors of
urban population endorsement of the NEP.
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Smart heritage is still novel in heritage discourse, with a few relevant review articles.
In this regard, a specific interpretation of smart architectural heritage and a framework
for instructing its development is lacking. This article reviews the literature on smart
heritage in sustainable development to fill the knowledge gap. As a methodology for
this study, the integrative review approach and thematic analysis are adopted to review
references located at the crossroads of historic, smart, and sustainable disciplines. The
review and interpretation draw on literature from relevant fields to understand
implementations, current states, and support to interpret smart heritage. Review
outcomes indicate that smart heritage is becoming dynamic as technologies are
increasingly applied to more detailed heritage branches. This article lists the factors
that heritage should possess to be defined as smart, and it provides a framework that
might be followed to achieve the aims of this discourse by stating that smart heritage
discussions are relevant to smart cities, as they may have a mutual effect and interact

to promote each other.
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1. Intfroduction

Topics around sustainable development have
been evolving for more than 30 years.
Environmental concerns, energy decisions, social
issues, and other aspects of urban development
should be integrated (Rogers et al., 2012). With
the involvement of smart concepts in sustainable
development, environmental, sociological, and
economic concerns are increasingly considered
in the quest for a higher standard of living
(Deakin, 2001). These factors are linked, and they
are all necessary for individual and social well-
being. In a specific system, such as a building,
“smart” refers to an entity with sophisticated
control systems and technologies that enable

interconnected operability and the capacity to
respond quickly to external and infernal
communications (Pipaftanasomporn et al., 2009).
Many studies have discussed smart concepts
(e.g., smart grid, smart buildings, and smart cifies)
and their interactions.

Smart grid ideas advocate using modern
information and communication technology
(ICT) infrastructure to enhance grid (and grid-
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edge, for example, consumer) monitoring and
confrol and communication between them
(Good et al., 2017). Definitions of smart buildings
have been proposed and constantly evolved
since 1980, and a structure’s smartness is defined
as a space with complete control over its
surroundings (Wong et al.,, 2005). Frequent
discussions exist among researchers, industry
experts, communities, and higher government-
level officials concerning smart buildings and
smart cities since buildings and infrastructure must
be developed and run in line with smart city
features (Apanaviciene et al., 2020). Irrespective
of what tools and applications are involved, the
smart city definition is inclusive enough to cover
all important initiatives. As an interdisciplinary
fopic, it must face increasing problems from
various urban dimensions (Dameri & Rosenthal-
Sabroux, 2014). The term “smart city” refers to
using various informatfion technologies or
innovative concepts to connect and integrate
urban systems and services to improve resource
utilisation efficiency, optimise urban
management and sources, and improve citizens’
quality of life (Guo et al., 2016). A smart city
connects various urban infrastructures to achieve
urban intelligence (Harrison et al., 2010). This topic
is a cutting-edge area for theoretical study and
actual applications. Further research into smart
cities is still developing (Dameri & Rosenthal-
Sabroux, 2014).

Based on smart city research, new academic
and industrial domains are emerging that mix
technology and services, including policy
discussions from other disciplines (Lim et al., 2021).
However, understanding and describing smart
cities from several viewpoints is difficult. Given the
extensive use of this idea in various fields (for
example, urban planning and administration),
future studies should discuss smart city initiatives in
more detail. Researchers agree that it is critical to
interact with the past while considering the future
(Sandford, 2019). Developments in heritage
smartness are still novel, and some researchers
have confributed to comprehensive heritage
management and conservation through the
digital domain. However, there are only a few
review articles on smart heritage and sustainable
development that exhibits lag in understanding
and developing strategies for smart architectural
heritage.

This arficle reviews literature relevant to smart
heritage with a sustainable background. It aims
to offer new insights intfo the architectural domain

to develop a framework guiding implementations
and applications. This paper does not review all
academic publications on the fopic but
integrates views fo construct novel
interpretations. Section 2 describes the review
methodology, including data collection and
analysis methods. In Section 3, a review of smart
heritage is conducted corresponding to different
features. Section 4 categorises the key outcomes
from selected publications and discusses the
conftributions of this review. Likewise, Section 5
presents the concluding remarks.

2. Methods and materials

A literature review is a method of gathering and
analysing previous studies (Baumeister & Leary,
1997; Snyder, 2019; Tranfield et al.,, 2003). The
literature associated with smart heritage covers
various disciplines, which requires a creative data
collection method. According to Snyder (2019),
the integrative review approach can be
adopted fo understand smart heritage
development. The authors reviewed literature
from cultural heritage to different heritages
extending into semantics, such as heritage
monitoring, management, presentation,
digifisation, and visualisation.

The article selection procedure cited by Tan et al.
(2021) is specialised to correspond to the
research aim of this study, and the review
workflow is shown in Figure 1. Keyword searchesin
Science Direct and Scopus for “Smart Heritage”,
“Smart Cultural Heritage”, and “Sustainability”
support this review. In addition, highly relevant
paper insights from selected arficles are
reviewed. This study untangles and structures pre-
existing knowledge based on 44 highly relevant
arficles to smart heritfage. The initial search
included queries using a combination of “smart
heritage” with “sustainability”. Key concepfts in
cultural heritage are reviewed at the start to
support keyword identification and narrow down
the research scope. The keywords “smart cultural
heritage” and “sustainability” are then adopted
to conduct a review of publications on heritage
smartness and cultural heritage domains. Two
rules are set to filter the target literature: (q)
identify cultural heritage in tangible domains,
which excludes literature from intfangible cultural
heritage and (b) adopt concepts of smartness to
promote architectural heritage protection and
sustainable development.
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Figure 1. Article Selection Process.

Thematic analysis is used initially to identify
common themes and ideas in data analysis.
The authors use research topics and
confributions from the selected articles to
classify this review into three phases: 1) early
discussion, 2) detailed discussion, and 3)
particular discussions within specific discourse.
Collected data were initially imported info
Microsoft Excel to determine the general
features of each document. After reviewing
all selected publications, content analysis is
conducted to identify the contributions from
each study. The steps are as follows: one—
summarising contributions based on the
authors and years of publication; two—
categorising them based on each
conftribution; and three—identifying critical
concepts mentioned in the arficle and
generating themes (AktUrk, 2022).

3. Results
3.1 Cultural heritage: key concepts
Cultural  heritage includes tangible and

infangible assets with historical, artistic,
scientific, and cultural value (Ahmad, 2006;
Vecco, 2010). It generally incorporates
architectural works, works of monumental
sculpture and paintings, archaeological sites,
literary masterpieces, ethnological treasures,
oral fraditions, and unwritten languages
(Bedate et al.,, 2004; Ferretti et al., 2014;
Harvey, 1997). Cultural heritage is a crucial
bridge linking humanity's past, present, and
future. Over the years, its definition has been
considered a dynamic category within

constant social and cultural evolution (Li et
al., 2020). In modern theory, cultural heritage

definitions are constantly updated and
reiterated; the whole is the result of
continuous historical transformation and

progress (Selim et al., 2022).

The UNESCO World Heritage 1972 Convention
recognises cultural heritfage monuments,
groupings of structures and sites as having
extraordinary historical, artfistic, or scientfific
value (Cleere, 1996). Cultural heritage is
essential fo sustainable urban development in
the New Urban Agenda. For instance, it can
be used to protect and promote cultural
infrastructures and sites, museums, indigenous
cultures and languages, fraditional
knowledge, and arts in cities and human
seftlements  (Agenda, 2016). Conflicts
between preservation and development
continue in urban development: traditional
urban elements adapt to contemporary
frends by incorporating tools and techniques
enabling them to become smart
(Koukopoulos et al., 2017). Heritage is an
integral part of them.

3.2 Early research into smart heritage

When smart techniques are adopted in
heritage fields, well-rounded and systematic
conservation and management processes
are involved. The exploration of new modesin
different heritage discourses widens the
knowledge of smart heritage. According to
Adrian and Kurniawan (2020), INTACH
Heritage Academy infroduced smart
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concepts intfo the heritage field in 2007 by
addressing the challenges of cultural heritage
conservation based on ICT.

Based on keyword searches in this study,
discussions around smart heritage started in
digital cultural heritage when Moustakas and
Tzovaras (2010) proposed a virtual reality (VR)
framework for heritage modeling and
interactive simulation. In addition, Bearman
(2011) mentioned smart objects in the
museum discourse and highlighted that
cutting-edge techniques help visitors have a
more enjoyable visit. Tewfik and Mohamed
(2013) suggested the use of smart aspects in
heritage protection, and how integrating
emerging  construction and  heritage
environments needs fo rely on measurable
technologies and methods to meet the calls
for sustainability.

Husain et al. (2013) indicated that integrated
multidisciplinary information (for instance,
geographic data) using smart tools not only
documents the past and current status of
heritage sites but also supports decision-
making in the future. They considered how
smartness may benefit sustainable
development plans by reviewing and
discussing the ways combined technology
applications can potentially model a real
web-based heritage scene. Thwaites (2013)
discussed digital heritage and what occurs
when heritage contents are digitised,
pointing out that smart heritage and cultural
futures refer to software that combines
pictures and sound collected at heritage
sites. Tools, such as animation and film, should
be used to build complete hybrid virtual-
reality environments as far as possible. Smart
heritage research is promising because it aims
to produce new experiences and ensures
that the cultural future is intact (Thwaites,
2013).

Kenderdine (2013) used captured images
combined with methods, such as narrative
techniques, to create immersive panoramas
of the Dunhuang Mogao cave site with rich
details, which involved tourists and created
an inferactive scene. History and culture can
be inherited. Chianese and Piccialli (2014)
developed an Internet of Things (loT)
architecture that assisted the creation of a
static cultural environment. Even though they
did not directly mention smart heritage, they
stated that modern fechnology, such as
sensors, sought to turn cultural items into smart
objects that could communicate with one
another, visitors, and networks. This acquired
characteristic is critical for cultural spaces’

smartness. By adopting the loT paradigm
consisting of sensor nodes capable of
transforming cultural spaces, stakeholders
can develop strategies to support heritage
smartness.

Other technology paths suggest a different
direction for heritage smartness. Garau (2014)
has discussed the current state of augmented
reality (AR) in cultural heritage. A simulated
case study in a historical neighbourhood
proves that AR on mobile devices can
dynamically offer smart and infteractive
solutions for the cultural heritage conservation
scenario. Likewise, Chung et al. (2015)
investigated how AR affects people’s desire
to visit historical places. Besides 10T, AR brings
opportunities for heritage digitisation and
visualisation (Selim et al.,, 2021), but smart
heritage might consist of more than a single
context or application. Chianese et al. (2015)
used loT to address complex links between
transmitting historical knowledge and visitors'
experiences in heritage environments through
smart design. The development of smart
objects supported the progress of this
research with the aim of stimulating visitors’
interest and enjoyment.
3.3 Technologies for smart
heritage

Technologies play a crucial role in smart
heritage development, highlighting the
latter’s potential o turn cultural institutions like
heritage sites intfo current assets (Selim et al.,
2022). Della Corte et al. (2017) described
smart concepts being applied to museums
and historical sites with smartness entailing
ICT, as evidenced by deploying AR and 3D
modelling during producing phases of cultural
materials and using cloud environments
during modelling and display phases (Della
Corte et al., 2017). According to this study,
smart heritage can be defined as an ICT-
enabled virtual environment that satisfies the
requirements of different stakeholders, such
as online heritage touring, heritage
protection, and sustainable cultural
promotion. Borda and Bowen (2017) assessed
cultural heritage in several cases across
different countries using smart platforms and
visualisation technologies. They found that the
cities and cultural heritages’ smartness needs
require contextualised services, which can be
made feasible by a shared set of
fundamental  technologies.  With  the
implementation of smart advancements,
those technologies are becoming pervasive
and inextricably linked. Borda and Bowen

developing
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infroduced visualisation technologies, such as
simple infographics for 3D modelling and AR
combined with technologies, such as loT,
which were applied fo every project.
However, only some of the projects can be
considered an achievement of smart
heritage. For example, by aiming the devices’
camera toward the object, an AR application
named Skin & Bones created a virtual
environment on real objects in the
Smithsonian National Museum of Natural
History in the United States. Visitors could use
an app fo test their natural history knowledge
by participating in activities, such as
identifying a bat by its characteristic sound.
The app is available on mobile devices so that
visitors can visit exhibitions virtually (Borda &
Bowen, 2017). According to Chianese and
Piccialli (2016), technological involvement is
insufficient to deem a place smart because
smartness must be developed by a collection
of applications and services with integrated
use of shared and created data. To that end,
smart heritage should consider the extensive
use of various cutting-edge fechnologies to
achieve smartness across multiple aspects
and serve stakeholders.

Riganti (2017) attempted to construct a smart
heritage agenda for sustainable and inclusive
communities with a model based on a
previously established smart environment
based on a geographic information system
(GIS) to support decision-making in long-term
cultural heritage management. Riganti’'s core
point was that it is vital to comprehend the
value placed on heritage products by diverse
stakeholders, particularly local people, to
develop full and deep management of
cultural heritage. She further suggested that
the environment can address most cultural
preservation problems. Smart solutions,
ranging from customised apps to sensors that
provide real-time data, should be included in
these categories: one—a  user-friendly
platform, two—an open heritage-mapping
platform, and three—a platform with a basic
set of features, such as high-definition 3D
visualisation and real-time data (Riganfi,
2017). Wang et al. (2018) employed a device-
fo-device (D2D) communication method
based on 5G mobile networks to develop
conservation and management networks to
address issues of low transmission rates and
expandability between loT and wireless sensor
network (WSN). Compared with the study by
Qiu et al. (2015) and reviewed in the following
section, Wang's strategy brings attention to
museum digitisation and visualisation, using

“smart cultural heritage” and emphasising
how smart city and heritage disciplines
stfrengthened their practical convergence
and materialised smart heritage itself.

In the other domain, Khoshelham (2018)
overviewed tools and strategies for collecting
geographical data for modelling heritage
buildings. According to the study, the
concept of smart heritage could be
described as achieving more rational
decision-making in  heritfage  building
conservation with the involvement of spatial
data and building information modelling
(BIM). The initial stage in the documentation
and preservation of historic structures s
frequently digitised. However, it is an
insufficient basis for making educated
decisions about the usage and maintenance
of heritage structures (Khoshelham, 2018).
According to the author, complex tasks, for
example, structural health monitoring and
assessing  environmental  impacts  like
weathering, need to combine enough
semantic information from geographical
data in historical records and topological
relationships into the BIM.

A historic BIM streamlines the ongoing
documentation of all preservation and
restoration efforts and the administration and
inferchange of building data. In confrast to
Khoshelham (2018), Pocobelli et al. (2018)
reviewed BIM applications in historic building
conservation projects, using BIM technology
to model building components as smart
objects with numerical parameters defining
the  parametric  information  of  the
components (e.g. dimensions) and
embedding other types of information, such
as building materials and afttributes. Pocobelli
et al. (2018) emphasised giving smartness to
architectural components and focusing more
on the microscopic level. Anwar (2019)
elaborated on how people-place linkages
might be used tfo determine a cultural
heritage area’s smart implication. The smart
city frend has led to using smart technology in
heritage conservation. By employing fools
such as photogrammetry, reality-based 3D
documentation, and permanent digitisation,
smart approaches of archiving and genuine
digital surrogates represent two heritage
restoration strategies. Social networking, 3D
visualisation, and VR technologies are among
the interactive features that deem the
physicality of a heritage virtual. Virtual
heritage has thus become a popular concept
in  culture and history  preservation,
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conservation, and
(Abdelmonem et al., 2017).
Suwardhi et al. (2022) discussed the creation
of a prototype for a multipurpose land
management system for an urban cultural
heritage region. The first step would be
creating a 3D map for documentation of
cultural heritage locations. This step would
further support heritfage protection. In
addition, using laser scanners and
photogrammetry, a model of a historic
building could be visualised at various levels
of detail and used in heritage building
information modelling (HBIM) for building
maintenance. 3D models can be saved as a
3D GIS, BIM, or a combination of the two (the
so-called GeoBIM) based on data from the
mapping process. Constructing a
multipurpose land administration  system
prototype for the cultural heritage region
contributed to Suwardhi's research, and this
system included many advantages, including
area planning, monitoring, and
management.

Mitro et al. (2022) drew on cutting-edge loT
fools to empower smart heritage ideas with a
proposed approach that was autonomous,
efficient, and non-infrusive. Their arficle
represented using advanced technology to
bring smartness into heritage, using smart tag
devices to achieve low power consumption
and long operational life. The data collected
deviated little from the weather station (Mitro
et al, 2022). However, one of the
disadvantages was that the smart tags
functionality was limited to the sensor-monitor
level. In ferms of a comprehensive system, the
smarf tag needed to be considered further in
terms of giving heritage a deeper level of
smartness.

interpretation

3.4 Smart heritage implementations and
applications

Many scholars have focused on developing
paths and serving scenarios of smart heritage.
Qiu et al. (2015) proposed a novel service
system named “one platform—three systems”
to address challenges in archaeological site
data analysis and site management
operations. It consisted of an online-offline-
onsite  service system and a digital
explanation system, also called a smart-
heritage management system. The presented
platform achieved bidirectional engagement
between heritage site management units
and tourists, with visitors able to benefit from
explanation and illustration of the sites’
cultural and economic values. Based on this

study, smart heritage in the archaeological
domain can be understood as @
comprehensive system capable of operating
and managing heritage data and providing
heritage presentation.

Piccialli and Chianese (2018) attempted to
recognise the connections between history
and smart technology, characterising the
smart cultural environment as a new idea that
blends objects, sensors, services, and apps
info  cultural sites, such as museums,
monuments, and exhibitions. Vassilakis et al.
(2018) developed a smart method capable
of achieving specific heritage displays from
an enlarged cultural collection database
contfrolled by users’ data. Compared to
Piccialli and Chianese, who highlighted the
originality and connectivity of cultural
objects, Vassilakis et al. focused on smart
technologies, as they fulfil significant roles in
heritage presentation and communication.
Ardito et al. (2018) offered a strategy for end-
user development for integrating smart
device services. Fourteen professional guides
from various cultural heritage sites in Southern
Italy were involved in this study. Using a visual
composition paradigm, end-user approaches
provided opportunities to customise systems
for diverse users’ situational demands.
Balducci et al. (2020) considered visitors'
interests and feelings by improving smart
interactive experiences, focusing on an
interactive  paradigm based on loT
technologies for managers and operators to
synchronise different smart objects info a
specific environment to satisfy visitors' needs.
It is worth noting that Ardito et al. (2018)
aimed fo develop interactive methods in
which  end-users without programming
abilities might have smart experiences
through the interoperable management of
smart objects. Some resources, such as smart
objects or web services, were required for the
smart experience, but Balducci et al. (2020)
focused more on the visitors' interactive
experiences. Heritage smartness should
become a system aggregating advanced
technological tools and safisfying the
stakeholders. Therefore, holistic
considerations in the technological level of
platforms and serving objectives are crucial
to developing a smart heritage. It is also a
beneficial  exploration  of  organically
combining art, tfechnology, and humanities.
According to Lerario and Varasano (2020),
smartness in architectural heritage should be
regarded as a holistic approach that not only
brings the systematfic opportunity with
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monitoring and protecting function into
heritage but also links heritage with urban
data processing, environmental monitoring,
economic growth, and public services.
Cultural heritage smartness is highly likely to
affect the promotion of social cohesion and
push innovation, especially when combined
with smart city initiatives (Borda & Bowen,
2017).

Visan and Ciurea (2020) provided a
functional system for the digital
transformation of cultural heritage and actual
procedures for realising virtual displays.
Collaborations  with  IoT  and  mobile
technologies are indispensable when looking
to facilitate smart  cultural  heritage
development. In parallel, digitalisation efforts
efficiently disseminate key historical data
sources and help to preserve the past. Digital
cultural heritage is brought to life through
innovative visual analysis, interpretation, and
engagement methods.

Cultural factors influence the progression
fowards more sustainable optfions and
acceptance and implementation of circular
economy ideas (Stanojev & Gustafsson,
2021). Different  urban development
stakeholders notice clear economic factors in
future sustainable development. Therefore,
smartness in cultural heritage should not be
neglected. According to Borda and Bowen
(2017), integrating heritage and advanced
technologies benefits the economy and
culture by attracting more tourists, protecting
heritage, and creating more jobs. Carrying
out theoretical and practical innovation in
heritage protection and management is vital
fo building a modern public cultural service
system.

3.5 Smart heritage within smart cities

With a more detailed and profound discussion
of smart heritage in different fields and layers,
as the previous authors (Borda & Bowen, 2017;
Sindhu & Reshmi, 2020) mentioned, heritage
smartness is directly or indirectly affected by
the development of smart cities, and these
two concepts tend to be inseparable and are
worth discussing together. Cultural heritage is
an invaluable global resource, and ifs
relevance to a smart city grows as it is
infegrated into the digital ecosystem,
especially when considering urban history
and civilisation in the construction of the
system (Amato et al., 2013). Sindhu and
Reshmi  (2020) stated  that  cultural
infrastructure, including notable heritage
structures, is an essential feature of cities,

which should be included in smart city
programmes, and that smart city applications
can help with heritage monitoring and
maintenance.

Angelidou et al. (2017) discovered that
cultural heritage management could be
implemented through many smart city
strategic areas, reflecting various points of
view and supporting several aims. The authors
found that smart city approaches could
strategically underpin smartness. They added
that considerations of specific ftools and
applications for meeting urban developing
frends, such as liveability and sustainability,
can support the objectives of cultural
heritage preservation and promotion in the
context of a smart city. Three years later,
Angelidou and Stylianidis (2020) revisited the
progress achieved, focusing on whether the
inadequate substantiation of heritage in
smart city policies mentioned in 2017 had
been improved. Tarragona (Spain), Budapest
(Hungary), and Karlsruhe (Germany) were
smart city examples chosen in this study,
which found that cultural heritage smartness
was not addressed sufficiently within these
smart city initiatives. Their conclusion can be
regarded as an inferpretation of smart
heritage, highlighting adopting sensors and
other advanced hardware and software as
the way to achieve the following goals: one,
improving visitors' experiences; two, raising
public awareness of a specific cultural
heritage; three, preserving cultural heritage;
and four, better managing conditions and
utilities in heritage sites. The importance of
cultural heritage in smart urban initiatives is
rising, driving the emergence of a trend that
links cultural heritage with sustainable urban
development.

Mar et al. (2018) introduced an application in
which different stakeholders of historical sites
could share a visit itinerary with detailed real-
time information tailored to their interests. The
authors committed themselves to extending a
smart city idea info a Smart Historical City
project (SHCity), which fook on an
unprecedented challenge of producing an
open-source tool to connect urban heritage
centres. The SHCity was characterised as a
system that processes information from urban
3D maps and data from sensor networks to
monitor various heritage sites. This study
combined digital sensors with historical sites to
collect data and made it accessible to
management and fourists, presenting a great
example of achieving smart heritage.
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According to Allam and Newman (2018),
smart cities often reflect the ICT industry,

ignoring the  cultural  and  historical
characteristics that certain cities have
inherited. Neve (2018) indicated that

prevalent notions about the nature of cities’
smartness, cultural heritage, and the popular
topic of smart cities do not appear to be a
good fit. Neve emphasised the critical need
for  multidisciplinary  research  projects
examining the interrelationships between all
city aspects. Placing heritage at the cities’
core, smart heritage should be understood as
a coevolving assemblage of the built
environment and  people. Heritage's
smartness research is critical for sustainable
urban development. Adrian and Kurniawan
(2020) discussed whether smart heritage were
relevant to cultural sustainability when smart
city development became a hot topic in the
2000s. According to previous research (e.g.,
Chianese & Piccialli, 2014; Della Corte et al.,
2017), as people moved toward an ICT-
equipped smart era, INTACH developed
solutions to support visitors' experiences,
archaeological work, and management of
cultural heritage based on shared interests
and decisions that engaged people and
experts and aimed at developing heritage
conservation, management, archaeology,
interpretation, and experience. However,
Adrian and Kurniawan (2020) indicated that
smart heritage was still novel and yet to be
completfely implemented in any city. The role
of smart heritage development is to help in
decision-making in cultural heritage
protection and create new prospects for
economic growth while satisfying the public
need for knowing, researching, and
preserving (Adrian & Kurniawan, 2020).

Brusaporci (2020) analysed tangible heritage
definitions, discussed difficulties in heritage
digitisation, and underlined new linkages
between actual dimensions and digital
heritage. As a vital element of cities,
architectural heritage studies have
exceeded mere modelling and visualisation.
In confrast to previous outcomes developed
by other scholars, Brusaporci did not regard
smart heritage and smart cities as two entirely
different concepts; instead, the smart city
approach was directly adopted to process a
multitude of inputs, stakeholders, and outputs
in the urban heritage context. The author
employed a comprehensive smart city
approach to defining smart heritage, which
included seamless interactions between
smart technology and heritage in various

ways. Brusaporci mentioned that the ICT's
involvement in cultural heritfage promotes a
cultural shiff, resulting in a sustainable
inheritance of culture and history in smart city
contexts. With AR and IloT, information
matches real objects with displays on screens,
such as VR goggles, and heritage becomes
more than mere digital objects; they
transform into cyber objects. Although the
author did not detail how smart heritage
might promote sustainability, this study broke
traditional  boundaries between  smart
heritage and smart cities, fending to integrate
architectural heritage databases and smart
city construction.

Gandhi et al. (2021) studied the missing links
between heritage site protection and smart
city development planning by identifying
museums and heritage sites in Pune, India, as
cultural markers and using GIS to examine
meftro development plans to see if the present
geography of museums and historical sites
needed o be aligned with Pune’s smart city
objectives. This study demonstrated that
urban upgrades and modernisation cause
conflicts in preserving crucial historical and
cultural sites. Heritage needs to update in
real-time to cope with urban changes.

When cultural heritage evolves, Snis et al.
(2021) pointed out, that some complicated
issues, such as innovative procedures and
heritage digitalisation, should be
contemplated during the fransformation from
traditional to smart initiafives. Smart city
solutions offer new ways to manage and
promote immovable physical facilities, such
as, historic buildings and monuments. This
study highlights the role of stakeholder
collaboration in cultural heritage
management when making an old fown
smart. The authors stated that it was feasible
to address and include a variety of
stakeholders’ interests by  using a
participative, interactive digital platform that
manages and transmits cultural heritage
content. Minh et al. (2021) used smart cultural
heritage while developing heritage site
management in France. By using smart
technology, they found that smart heritage
could help maintain heritage sites’ tangible
and intangible characteristics. It points out
that to make heritage smart, an urban
cultural heritage framework is required. The
framework should consist of cultural indicators
regarded as vital components of community
infrastructure. To achieve the goal of smart
governance, smart heritage indicators must
be standardised, consistent, aggregated,
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and updated throughout time and space,
highlighting  cultural  and  architectural
elements. This study team devised a smart
cultural  heritage management  strategy
made up of five steps to becoming a smart
community: one, data supply management
and smart survey programme; two, smart
classification  criteria;  three,  heritage
management regulations; four, community
management; and five, enhanced heritage
understanding. Therefore, these efforts
towards cultural heritage must fulfil the
following criteria: one, long-term
development of activities to give heritage
preservation information; two, smart and
receptive administration of heritage and the
community; and three, restructuring citizen-

authority interactions with transparency and
clarity (Minh et al., 2021).

4. Discussions

4.1 Contribution classification of reviewed
articles

Based on articles searched and reviewed in
this study, the critical contributions from each
article are categorised into five parts. Digital
herifage was increasingly discussed by
researchers (e.g., Moustakas and Tzovaras,
2010) when a hot discussion wave rolled up in
smart heritage. The worth-noting contributions
using different fechnologies are presented in
Table 1. The authors of this article believe that
heritage digitisation is a foundation for
developing smart heritage.

Table 1. Contributions to Digital Heritage.

Authors Year Contributions Adopiec!
technologies
Moustakas & 2010 VR framework for heritage modeling and
Tzovaras interactive simulation.
Intfegrated multidisciplinary information not only Geoaranhic
Husain et al. 2013 documents the past and current status of heritage grap
. g o technology
sites but also supports decision-making in the future.
. Software that combines pictures and sound Tools such as
Thwaites 2013 . . . . .
collected at heritage sites. animation and films
Captured images are combined with narrative
Kenderdine 2013 techniques to create immersive panoramas of
Dunhuang Mogao cave site with rich details.
Chung et dl. 2015 Digitisation affects people's desire to visit historical
places.
Abdelmonem Virtual hen‘rcge has become_ a popular copcep’r in 3D visualisation and
ot al 2017 culture and history preservation, conservation, and VR
) interpretation.
Device-to-device
. . L communication
Wangetal. 2018 "€ Proposed sirategy brings the inferaction into 1oy 041 oce on 56
museum digitisation and visualisation. .
mobile networks, loT,
and WSN
Suwardhi et 2022 3D map for documentation of The. cultural hen‘rgge 3D GIS, HBIM
al. location would further support heritage protection.

Following digital heritage, some researchers
are devoted to bringing smart ideas into
different fields of cultural heritage. These are
summarised as paths and methods of making
heritage smart in different layers and scales, as
shown in Table 2. Tools adopfed in the
selected articles are presented in Figure 2. This
chart shows that more tools (e.g., AR, 3D
modelling, and network) are involved in
heritage conservation and documentation as
smart heritage discussions increase. Some

core theories (Table 3) contributed by scholars
are regarded as significant guidance in the
smart heritage discourse. A solid theoretical
foundation is indispensable to support the
discussion and construction of smart heritage.
Smart heritage ideas present more interactive
and collaborative technologies in academic
and application fields of heritage for various
purposes, including protection, management,
education, and inheritance.
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Table 2. Key Contributions in Smart Heritage Developing Paths and Methods.

Adopted

Authors Year Key contributions ;
technologies/tools
The employment of modern technology
Chianese & sogghf to turn cultural things into §mor‘r loT paradigm consisting
ST 2014 objects that can now communicate
Piccialli - . of sensor nodes
with one another, visitors, and the
network.
AR on mobile devices dynamically offers
Garau 2014 smart and m’rergchve solutfions in ’(he AR and mobile devices
cultural heritage conservation
scenario.
Address the complex link between
Chianese 2015 fr.qnsm’rr‘nng h|s’r_or|cc:| kno_wledge_ and loT and smart objects
et al. visitors experiences in heritage
environments through smart design.
Pocockflelh ef 2018 Make architectural components smart. BIM
Develop interactive methods in which
end-users without programming Smart objects or web
Ardito et al. 2018 abilities can have smart experiences services are required for
through the management of the smart experience
intferoperable smart objects.
Combine digital sensors with historic sites Photoarammet 3D
Maretal. 2018 to collect data and make it accessible 9 ety
. documentation,
to managers and tourists.
People-place linkages might be used to PhoTogromme‘rry,
. . ., redlity-based 3D
Anwar 2019 determine a cultural heritage area’s .
N documentation, and
smart implication. S
permanent digitisation
Mitro et al. 2022 The. use of odvqnced .’rechnology to
bring smartness into heritage.
2022 2
2021 1 | E— — )
2020 2 2
2019 1 I
2018 2 2
§ 2017 1 3 3 I
> 2016 m——
2015 2 1
2014 1
2013 1 -
2011 1
2010 1
Tools mentioned times in the selected articles in each year
ICT mIoT ®mAR/VR = BIM (3D modelling)/GIS = Sensors M Network ™ Platform

Figure 2. Key Methods or Tools for Developing Smart Heritage Mentioned Times in the Selected Arficles in Each Year.
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Table 3. Core Theories Contributed by Scholars.

Authors Year Mentioned key theories
Bearman 2011 Smart objects in the museum help visitors have a more enjoyable visit.
Chianese & 2016 The simple involvement of technologies is insufficient to define a place as
Piccialli smart.
Smart solutions should be included in these categories: one, a user-
Riaanti 2017 friendly platform; two, an open heritage-mapping platform; and three,
9 platform with a basic set of features, such as high-definition 3D
visualisation and real-time data.
The smartness needs of cities and cultural heritages require the
rda & Bowen 2017 achievement of contextualised services, which can be made feasible
by a shared set of fundamental technologies.
L Smart cultural environment as a new idea that blends objects, sensors,
Piccialli & . . .
. 2018 services, and apps info cultural sites, such as museums, monuments,
Chianese s
and exhibitions.
Vassilakis et 2018 Smart technologies play significant roles in heritage presentation and
al. communication.
Allam & 2018 Smart cities often reflect the ICT industry, ignoring the cultural and
Newman historical characteristics that certain cities have inherited.
. Smart heritage development is to help decision-making in cultural
Adrian & . : .
. 2020 heritage protection and create new prospects for economic growth
Kurniawan . L . . ) ;
while satisfying public needs of knowing, researching, and preserving.
Collaborations with loT and mobile technologies are indispensable when
san & Ciurea 2020 looking to facilitate smart cultural heritage development, and
> digitalisation efforts efficiently disseminate key historical data sources
and help preserve the past.
Selimetal. 2021 AR brings opportunities for heritage digitisation and visualization.
. Cultural factors influence the progression toward more sustainable
Stanojev & . . . .
2021 options and acceptance and implementation of circular economy
Gustafsson .
ideas.
Gandhi et al. 2021 Urban upgrades and modernisation are causing conflicts in preserving

crucial historical and cultural sites.

The more advanced

technologies are
applied in heritage and urban protection and
regeneration, the closer the connection
between smart heritage and smart cities. A
great deal of previous work corroborates this
finding. For example, various ICT tools and

knowledge across different heritage areas
can extend smart city ideas info a smart
heritage concept (Mar et al., 2018). Table 4
lists the crucial theories that involve smart
heritage and smart cities based on this review.
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Table 4. Key Theories Involve Smart Heritage and Smart Cities.

Avuthors Year Key theories between smart heritage and smart cities
Cultural heritage is an invaluable global resource, and its relevance
Amato et al. 2013 . . e . -
with a smart city grows as it is integrated into the digital ecosystem.
Angelidou et al. 2017 Cul‘ruro! herl‘roge. management can be implemented through many
smart city strategic areas.
Cultural infrastructure, including notable heritage structures, is an
Sindhu & Reshmi 2020  essential feature of cities, which should be included in smart city
programmes.
Brusaporci 2020 The smart city approach is directly od_op’red to process various inputs,
stakeholders, and outputs in urban heritage aspects.
Smart city solutions offer new ways to manage and promote
Snis et al. 2021 immovable physical facilities, such as historic buildings and

monuments.

Smart cities are inextricably linked when
defining smart heritage, regardless of the
perspective. In each heritage domain, smart
heritage has its respective features and
definitions: for example, in an exhibition, a
virfual cultural exhibiting space is developed
with sensors, networks, and applications to
provide different services. In the historic
building domain, smart heritage regulates and
accesses data connected to historic buildings
and their surrounding regions, preventing
existing danger factors. Based on this review,
the interpretations of smart heritage from
reviewed articles are summarised in Table 5.
Following this, a timeline of milestones in

defining and developing smart heritage is
presented in Figure 3.

Smart heritage is still a novel concept. The
popularity of this fopic began about ten years
ago, covering fields ranging  from
archaeology, tourism, and architecture to
information, technology, and the Internet.
Research from 2013 to the present significantly
defined smart heritage and formulated its
indicators. Following this review, the authors of
this arficle believe that smart heritage should
be developed in smart cities, and they can be
regarded as ftwo inferacting concepts.
Developing indicators to define smart
heritage seems a necessary step as a broad
concept.
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Table 5. Interpretations of Smart Heritage from Reviewed Articles.
Authors Year Smart heritage interpretations

Smart heritage in the archaeological domain can be understood
Qiu etal. 2015 as a comprehensive system capable of operating and managing
heritage data and providing heritage presentation.

A virtual environment established by employing ICT fto satisfy

Della Corte 2016 requirements of different stakeholders, such as online heritage
et al. - . . . .
touring, heritage protection, and sustainable cultural promotion.
Khoshelha Smart heritfage can be described as achieving more rational
2018 decision-making in heritage building conservation with the
m ) .
involvement of spatial data and BIM.
Placing the idea of heritage at the cities’ core, smart heritage
should be understood as a coevolving assemblage of built
Neve 2018 : . .
environment and people, and heritage smartness research is
claimed to be critical for sustainable urban development.
Balducci et 2020 Heritfage smartness should become a system aggregating
al. advanced technological tools and satisfying the stakeholders.
Smart architectural heritage should not only bring systematic
Lerario & opportunities with monitoring and protecting function into heritage
2020 . . . . -
Varasano but also link heritage with urban data processing, environmental
monitoring, economic growth, and public services.
Smart heritage to achieve the following various goals: one,
Angelidou 2020 improving visitors experiences; two, raising public awareness of a

& Stylianidis specific cultural heritage; three, preserving cultural heritage, and
four, better managing conditions and ufilities in heritage sites.
Smart cultural heritage management strategies are listed as follows:
data supply management and smart survey programme; two,

Minh et al. 2021 smart claossification  criteria;  three, heritage management
regulations; four, community management; five, enhanced
heritage understanding.

. ~ Minh et al.
Qiu et al. Khoshelham g T eeim—
5 T Smart heritage efforts:
A comprehensive system, A coevolving assemblage e
. . . . . . Ong-i
capable of operating and of built environment and -
i i g development; 2. smart
managing heritage data people, claimed to be :
S ; L ; and receptive
and providing heritage critical for sustainable o e ey
i administration; 3. citizen-
presentation. urban development.

authority interactions

Batche|m' et al.

Della Corte et al.

A virtual environment
established by ICT to
satisfy the requirements
of different stakeholders.

Smart heritage was still
novel and yet to be
completely implemented
in any city, which can
help decision-making in
cultural heritage
conservation.
Figure 3. Timeline of Milestones in Defining and Developing Smart Heritage.

4.2 Smart heritage indicators and novel should be incorporated into the following
understanding indicators (Table 6).

According to the above-mentioned tables and

figures, based on standard systems developed by

Riganti (2017), Adrian and Kurniawan (2020), and

Minh et al. (2021), smart heritage from theory to

tailored application and service objectives,
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Table 6. Indicators and Effect Factors.

Indicators Effect factors
. L Cost
Heritage digitisation Technology

Data collection
. user-friendly platform  Data integration
Data analysis
Requirements

Service objectives

Benefits
Application Users feedback
opftimisation New reuse

Finally, based on this review, the framework for
developing smart heritage should comprise the
following stages:

heritage digitisation and visualisation using
technologies, such as photogrammetry and 3D
scanning, to form digital base plates

with presentation through BIM, GIS, or both, or
other types of models, a user-friendly platform
construction through adopting techniques, such
as WSN and loT, to generate real-time interactive
data

identification of service objectives to develop
different applications with the help of heritage
models and dato—for example, developing an
app to enable virtual touring on users’
smartphones and establishing a safety monitoring
system for heritage buildings

collection of user feedback to enhance and
optimise applications

The authors of this article provide a new
understanding of smart architectural heritage as
architectural heritage is visualised through 3D
modelling fechnologies and connected with
numerous urban components through
techniques like loT to reach different goals in
sustainability. These goals include heritage
modelling for protection, developing virtual
museums for touring, educating the following
generations in history, and structural health
monitoring of historic buildings.

5. Conclusions

This article conducts a holistic review of smart
heritage to address its definitions within
sustainable development and present ifs
definition in the architectural field. Meanwhile, a
few review articles cover smart heritage in
academia, which provides a reference for
scholars from different disciplines to interpret and
develop heritage smartness. Smart heritage as a
concept broadly covers various aspects of
heritage and tfechnology. Digitisation and

visualisation support informative and interpretive
applications in different contexts. Different
applications follow in the footsteps of earlier
discussions and extend to detailed research by
adopting more advanced technology. As a
broad concept, smart heritage definitions should
be refined into different sub-research areas, as
each represents a different application and
contribution, even though they are
interoperable. This article presents indicators for
smart heritage definition and a framework for its
development, including criteria and technology
adoption for different purposes. They are novel
outcomes which pave the way for more relevant
studies. As another novelty, smart architectural
heritage from a new perspective is interpreted as
using fechnologies, such as 3D modelling and loT,
to manage architectural heritage to satisfy
various requirements, including documentation,
virfual tour, and adaptive reuse. Smart city
solutions apply to heritage smartness, and smart
heritage development contributes to the
progress of smart cities. Therefore, the concept of
a smart city should also come into play regarding
smart heritage. The authors believe that the ways
to make historic buildings smart within the smart
city context will come fo the fore in future
research, bridging smart cities and heritage fields.
This review has some limitations: 1) the search is
limited to arficles in English, and 2) phrases used
in different studies may not be covered by the
keywords used for the search. Further research is
needed to consider more influence.
Nevertheless, the authors of this article contend
that a continued evolution exists in standard
system establishment and further expansion in
smart heritage understanding. Detailed
subdivisions might include integration between
different disciplines, approaches considering
citizens and communities, deepening sustainable
future urban development, and optimising smart
heritage outcomes and their practical
applications.
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ABSTRACT Updatos

The main objective of this paper is to assess the energy efficiency of residential
buildings in Tunis. To this end, three complementary studies were carried out
at different levels. Initially, a diagnosis of the building’s adaptability to climate
change at urban and architectural scales was established. The methodology
adopted was based on indicators obtained following a cross-reference of
environmental assessment tools. This made it possible to highlight the lacunary
factors related to thermal comfort. According to this finding, the second
research was set up to focus on outdoor thermal comfort. The methodology
adopted is based on numerical simulations and calculations of comfort indices.
The results demonstrated the importance of specific morphological indicators
at the urban scale. Finally, the third research is interested in the architectural
scale to assess the building’s thermal comfort and energy consumption. It was
performed through numerical simulations. The results demonstrated the impact
of specific physical indicators on buildings’ thermal comfort and energy
behavior. Ultimately, this research highlighted the gap factors in urban and
architectural design in Tunis. It detected the most significant physical and
morphological indicators to be considered for sustainable urban design.
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1. Introduction

The climate writes the history of peoples and
civilizations, it influences our way of being, our
way of life, our cities, and our homes (Song & Ye,
C.,2017). Men have always been in harmony with
their climate and ecosystem until the industrial
revolution when this balance was broken, and
nafure was challenged (Goudie, 2018). The
population explosion and pollution have caused
unprecedented global warming. Indeed, during
this decade, all countries recorded exceptionally
high temperatures never experienced before

(Carter, et al., 2015) This global warming is
increasingly felt and threatens the environment in
various aspects: depletion of energy, food,
hydraulic resources, and pollution (Viguié, 2020;
Wang, Chen, & Ren, 2011). In August 2021, the
Infergovernmental Panel on Climate Change
published a report focusing on the state of
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emergency and the increased risk of climate
change in the Mediterranean region. Indeed, this
region is considered a hot spot for climate
change due to its many vulnerability factors
(Climate Change , 2022). Thus, Mediterranean
cities are heavily impacted by this climate
change, and it is time to make the necessary
decisions fo preserve them. These
agglomerations are not only the critical centers
of energy consumption but also the most
important centers of decision-making and the
creation of adaptive solutions. It will thus be
necessary to implement all the efforts to control
energy consumpftion to adapt as much as
possible to the current circumstances.

Tunisia, a country in the south of the
Mediterranean  basin, is classified as an
ecological debtor. The United Nations ranks it
among the 15 African countries most vulnerable
to climate change (UNEP, 2018). The situation is
alarming because the annual temperature will
increase by about 2.1 °C and could reach +3.5
°C in 2050. It has also increased the number of
heatwave days and extreme precipitation
events (M.A.L.E, 2020). Therefore, Tunis, the
capital, does not escape the problem of cifies,
which is to try fo control its energy consumption.
And like any city, the most energy-intensive
sector turns out to be buildings. Thus, the real
estate sector represented 36% of total energy
and 39% of energy consumption and process-
related emissions in 2017 (UNEP, 2018). It then
seems essential for us, as designers, to rethink our

designs, whether on an urban or architectural
scale, in a more resilient way to limit the energy
consumption associated  with buildings.
Unfortunately, the usage of air conditioning
systems to enhance the thermal quality of places
is mostly to blame (Degelman, 2002). These air
conditioning devices release anthropogenic
energy which, in turn, raises temperatures at
street level (Girgis, Elariane, & Abd Elrazik , 2016).
We are therefore facing an infinite loop, a vicious
circle that it is important to break to help
enhance the standard of living in our cities.

In this article, three complementary research
works are presented. They tend toward the same
objective: the mitigation of energy consumption,
and this, through the highlighting of the levers of
action atf the urban and architectural scale. The
research process, explained in Figure 1, follows
three stages. The first stage of this study focuses
on the environmental diagnosis which targets
urban design and architectural conception. The
main objective is to identify the deficient factors
and the actors concerned according to the
environmental diagnosis. Based on the results of
the most lacunary factors, the second step is to
deepen the outdoor thermal comfort at the
urban scale. It studies the influence of urban
morphology on outdoor thermal comfort
condifions. Finally, the third stage is interested in
the architectural scale, by assessing indoor
thermal comfort and how it affects a building's
energy use.

Climate change - IPCC Report 2022 : Alert on the very
vulnerable situation , the Mediterranean basin as a Hot Spot

Case study — The city of Tunis — Tunisia
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Figure 1. The research process.
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2. Materials and Methods

Since the main objective of this study is to
evaluate the energy efficiency of buildings in
Tunis, the methodology adopted begins with a
diagnosis of the adaptability of buildings to
climate change in the city, based on a mix of
environmental assessment tools on the urban and
architectural scales. This diagnosis identifies the
most deficient factors that need to be treated.
Then, the second stage deepens the urban scale
by studying the impact of urban morphology on
outdoor thermal comfort. Finally, the last phase
focuses on the architectural scale in more detail
by studying thermal comfort and its effect on the
energy consumption of buildings. These last two
steps are based on ftwo analyses, a first
comparative followed by a parametric one. They
are performed via numerical simulations,
calculating different indices of thermal comfort
and energy consumption. In the following
sections, the three steps are explained in detail.
2.1 Methodology for a diagnosis of the
environmental quality of neighborhoods and
buildings in Tunis

In the environmental studies of the cities, three
scales are studied: the territory, the district, and
the building. It should be noted that the
interlocking of the scales is essential. The
methodology adopted in this step is a multi-
criteria  approach. It aims fo diagnose
environmental quality at the urban level of the
neighborhood and the architectural level.

The methodology was developed using five
global environmental assessment tools:

e Two ‘“universal” assessment tools: LEED
(Matisoff, Noonan, & Mazzolini, 2014) and HQE
(Madec, 2002)

Table 1. Objectives of the urban scale diagnosis.

e Two climate and region-specific assessment
tools, BDM (Envirobat, 2012) and ECO PASS
(Gauzin-MUller, 2009)

¢ One local assessment tool under development
ECOBAT (A.N.M.E, 2005)

Cross-checking allowed it to retain the objectives
present in at least three tools. These objectives
are consistent  with  the mitigation and
adaptation measures of the national strategy.
Furthermore, two types of indicators are
distinguished:

* Qualitative indicators that will be assessed on
two to three scales (yes, few, no)

e Quantitative indicators that will be calculated
using mathematical formulas and reference
values. Citizen surveys and numerical simulations
on Revit Architecture with the Insight 360° Plugin
will also be used.

2.1.1 Case study applied to the diagnosis

This study is interested in collective housing in
Tunis. To do this, a representative sample of five
residential complexes was chosen: The Ennour -
Jaafer residence, The Pin-Lac Il residence, The
Omrane - El Ghazela residence, and the two
Palmeraie - Aouina residences. The choice was
made so that there is a varied sample to have
buildings of different standings and from public
and private developers.

2.1.2 Environmental diagnosis at the urban scale
of the district

This section presents the objectives selected from
cross-referencing of assessment tools and their
respective indicators in the following table. They
will serve as an analysis grid for the corpus cited
above.

Objectives and Indicators Type of Analysis tool
Indicator

1 Preliminary studies Qualitative Two-scale assessment (yes/no)

2. Context of the site and integration into the natural and urban environment  Qualitative Two-scale assessment (yes/no)

3. Ecological continuity and preservation of plant cover
Respect for the topography of the land and reuse of excavated soil Qualitative Two-scale assessment (yes/no)
Increase in Plant Density Quantitative Calculation of Plant Density
Increased plant density of roofs Quantitative Calculation of Roof Plant Density
Plantations of local species Qualitative Two-scale assessment (yes/no)

4. Preservation of water resources and stormwater management
Increased soil permeability rate Quantitative Calculation of permeability rate
Stormwater collection and reuse system Qualitative Two-scale assessment (yes/no)

5. Reduced car trips
Connection to public transport within 1 km Qualitative Three-scale assessment (yes/few/no)
Vehicle parking Qualitative Two-scale assessment (yes/no)
Soft transport modes (cycle paths and pedestrian streets) Qualitative Three-scale assessment (yes/few/no)
Functional diversity within a perimeter of 1Km Qualitative Three-scale assessment (yes/few/no)

6. Limitation of urban sprawl and optimization of solar gains
Optimization of built urban density Quantitative Calculation of urban density
Optimization of urban roughness Quantitative Calculation of urban roughness
Optimization of solar gains through the envelope and shading of facades  Qualitative Numerical simulation of shading and

and streets

average cumulative insolation
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2.1.3 Environmental
architectural scale

The objectives and indicators are summarized
in the following table by going fo the

diagnosis at the

Table 2. Objectives of the architectural scale diagnosis.

architectural scale, and by the same crossing
of tools. They serve as a grid of analysis on the
buildings of the corpus.

Objectives and Indicators

Type of Indicator

Analysis tool

1. Preliminary architectural and thermal studies

Architectural studies

Qualitative

Two-scale assessment (yes/no)

Thermal studies

Qualitative

Two-scale assessment (yes/no)

2. Propose a bioclimatic architecture

Optimize solar gains by envelope, shape, Qualitative

and orientation of the building

Two-scale assessment (yes/no)

Reduce heat loss by increasing the Quanfitative

compactness of the building

Form Factor Calculation

Optimize the size and orientation of glass  Quantitative

openings

Calculation of overall bay window rates (%)
and relative bay window rates (%)

Prioritize natural ventilation

Qualitative

Two-scale assessment (yes/no)

3. Optimize the thermal quality of the Quantitative

envelope

thermal resistance R
transmission coefficient U
phase shift D

4. Use construction materials with a high  Quantitative

environmental index

environmental index of materials (high,
medium, low)

5. Reducing the use of fossil fuels

Give preference to types of renewable Qualitative

heating, air conditioning, and domestic
hot water systems

Two-scale assessment (yes/no)

Use energy monitoring equipment

Qualitative

Two-scale assessment (yes/no)

6. Building resistance to climatic conditions  Qualitative

and maintenance

Two-scale assessment (yes/no)

7. Water management by shut-off valves  Qualitative

and economical equipment

Two-scale assessment (yes/no)

2.2 Methodology for the assessment of outdoor
thermal comfort conditions in the city of Tunis
This second stage of the study focused on the
urban scale regarding outdoor thermal
comfort, which is the primary impact of the
Urban Heat Island effect (UHI). To do this, it is first
necessary to study the impact of urban
morphology on the urban microclimate (Jin,
Cui, Wong, & Ignatius , 2018; Jansen, Martinez,
& Devillers, 2021). Then, through the urban
microclimate data, the outdoor thermal
comfort can be assessed. Concerning the
urban morphology component, this study is
done on two levels, for each of them, the
indicators which have been deemed to be the
most influential on the urban microclimate
according to the research of (Ait-Ameur, 2002)
are listed below:

- At the district level:

o Built density
o Urban roughness
o Plant density
o Urban porosity
- At street level
o Ratio Height to Width of streets H/W
o Sky View Factor SVF
o Albedo

2.2.1 Case study of the outdoor thermal comfort
This study conducted a comparative analysis of
the three fabrics representative of the city of
Tunis. The first one is a fabric from the Medina of
Tunis, with a dense fabric composed of houses
with patios assembled in clusters and thus
generating narrow and sinuous streetfs. The
second one is a sample of the European
colonial fabric characterized by an orthogonal
grid and buildings aligned with equal heights.
And finally, the third one is a regulated fabric
that is part of a subdivision governed by urban
rules, specifications, and imposed withdrawals.
This differentiation of fabrics will allow us to
highlight the adaptation of new fabrics to
climate change essentially on outdoor thermal
comfort.

2.2.2 Comparative analysis of the fabrics

This first analysis aims to compare the outdoor
thermal comfort conditions in the different
fabrics of Tunis over time. Thus, to begin with, it
was first necessary to carry out an in-situ
measurement campaign to identify the
microclimatic parameters involved in the
evaluation of outdoor thermal comfort, namely,
the «air temperature (Ta), Mean Radiant
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Temperature (Tmrt), relative humidity (RH) and
wind speed (Va).

Then, a numerical simulation via the Envi-met
model (v4.0) (Hutner & Bruse , 2009) was carried
out to obtain the microclimatic data on the
duration necessary for the analysis. The data
thus obtained were compared with those
measured to verify the correct
parameterization of the simulation. Furthermore,
statistical validation was done. Finally, the
output data allowed us to calculate the
comfort indices PMV: Predicted Mean Vote
(A.F.N.O.R, 1995) and the UTCI: Universal
Thermal Climate Index (Brode , et al., 2013).
2.2.3 Parametric analysis of morphological
indicators

After carrying out this first analysis, which
allowed a first reading of the results, and to
confim them, a parametric analysis was
performed, in which a single indicator was
modified each time. This allowed verifying the
influence of each indicator on outdoor thermal
comfort.

2.3 Methodology for the assessment of indoor
thermal comfort in collective buildings and their
energy consumption

This third stage of the research, which is closely
related to the previous one because of the
effect of the Urban Heat Island (UHI) on the
quality of life inside buildings, attempts to assess
the degree of adaptation of the contemporary
“new” building tfo the climate. The
methodological approach is based on several
analyfical technigues resulting in a specific
proftocol. This is deployed on two approaches:
the first comparative and the second
parametric.

2.3.1 Study case of collective buildings

The research step is interested in downfown
Tunis which has undergone many changes.
Indeed, local authorities tend to demolish
dilapidated colonial buildings and replace
them with contemporary ones. Thus, the current
urban landscape of the city centeris composed
of a mix of colonial and contemporary
buildings. The study compares the adaptation
of this new building to climate change. The
corpus of study then contains four buildings; two
colonial and two contemporaries located in the
Lafayette district of Tunis.

2.3.2 Comparative study of colonial and
contemporary buildings

This stage compared the interior spaces’
thermal quality and the buildings' energy
behaviour. A measurement campaign of the
parameters involved in evaluating indoor
thermal comfort was done. Then, a numerical

simulation on the TNSYS model (version 16) was
carried out.

To deal with the physical aspect of thermal
comfort, the buildings were studied according
to the two analytical indices of thermal comfort:
PMV: Predicted Mean Vote and SET: Standard
Effective Temperature (Ye, Yang, Chen, & Li,
2003). First, the PMV index was calculated using
the numerical simulation on the TNSYS model
(Magnier & Haghighat, 2010). Then, for the SET
index, the results collected from the numerical
simulation were entered into the calculation
tool (CBE Thermal Comfort Tool) to calculate
the SET comfort index and validate the PMV
results given by TRNSYS.

To deal with the energy component, the study’s
results were based on adaptive comfort in Tunis,
undertaken by (Bouden & Ghrab , 2005) . From
the two formulas, relating fo the calculation of
the comfort temperature (TC-Griffiths and TC-
Brager), proposed by Bouden and Ghrab and
adapted to Tunisian conditions, the comfort
temperature was calculated from that based
on TC-Brager since it is the most suitable for high
outdoor temperatures. Then, this temperature
was entered in TRNSYS as the setpoint
tfemperature so that the software could
simulate the energy needed by the buildings
studied to reach it.

2.3.3 Parametric analysis of physical indicators
Infending to propose the outline of a design
adapted to the climate of Tunis, an
experimental study on one of the two
contemporary buildings studied was
conducted.

To this end, it was first necessary to recognize
and identify the physical architectural variables
that could influence indoor thermal comfort
and energy consumption. Then, new numerical
simulations were performed, assigning the
characteristics of colonial buildings to one of
the contemporary buildings. Next, the
intervention concerned the envelope
composition by studying four envelope
scenarios (Mourid , El Alami , & Kuznik, 2018)
Then, the impact of the addition of solar
protection on thermal and energy levels was
studied. There were also changes affecting the
glazing rate and type. For the last parameter,
the contemporary building studied was
manipulated by changing its orientation
according to the four cardinal points each time.
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3 Main Results

3.1 Diagnosis of the city of Tunis: a need to
rethink the design of cities at all stages of the
process

At the end of the diagnosis of the residential
complexes, the results demonstrated that, their
environmental potential remains low despite
some differences, especially at the urban scale.
To interpret the results, a rating system was
created. The scoring system assessed the
indicators and classified the objectives into four
categories: achieved, partially achieved,
flawed, and missing.

It has been deduced that the collective
complexes of Tunis are not very respectful of the
environment and are therefore very vulnerable
to the present and future effects of climate
change. Indeed, overall, 100% of the collective
complexes analyzed have a rating below the
average, 50% have arating below the average
for the urban scale and 75% have a rating
below the average for the architectural scale.

Objectives rates

Architectural Scale  m— I
Urban Scale —
0% 20% 40% 60% 80% 100%

W Missing = Flawed = Partially achieved M Achieved

Figure 2. Objectives rates of the environmental diagnosis of
the city of Tunis.

These results were mainly used to detect
deficiencies or missing factors.

Thus, at the urban level of the district, which
furns out to be the most lacking, the missing
objectives are:

- Stormwater management

- Urban morphology

For the architectural component of the
building, the most flawed objectives are:

- The thermal study

- Bioclimatic architecture

- Building materials

This study has also shown that adaptation goes
through all the stages from the studies to the
exploitation and requires the intervention and
the awareness of all the actors of the building
and even the user. Only by working fogether
will it be feasible to redesign the built
environment fo accommodate both the
immediate and long-term implications of global
warming.

Action levers have therefore been identified
and summarized in the table below.

Table 3. Proposals for possible improvements throughout the sustainable design process In Tunis.

Stage Actors Action levers
Urban Planning Authorities - Improve the transport network
Architects - Avoid the isolated housing type and limit urban sprawl

Urban planners
Engineers
Industrial

Thermal study on an urban scale
Rethinking construction and materials

District Planning A public or private

Provide interior courtyards

developer - Increase the revegetation of floors and roofs

Reduce asphalt and provide pedestrian streets and cycle paths
Provide a water management system

Building Architecture Real estate - Use bioclimatic architecture
developer - Prioritize sun protection
Architect - Consider the orientation and reduce the openings
- Integrate renewable energies
- Improve the quality of the envelope
Exploitation Users - Awareness of the use of active systems of air conditioning

- Choose energy-efficient equipment
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3.2 Assessment of outdoor thermal comfort in
Tunis: towards an urban morphology based on
canyons-type streets

The results of the physical aspect of thermal
comfort allowed us to classify the different
fabrics according to their degree of
adaptation to climate change, through the

Table 4. Thermal classification of urban fabrics studied.

thermal comfort indices UTCI and PMYV, as well
as the percentage of comfort zones over a
day. Furthermore, the results show the
morphological characteristics of the medial
fabric classify it as being the best thermally,
followed by the regulated one and to finish the
colonial fabric.

Medina fabric

Regulated fabric Colonial fabric

Indicators at  the gt pensity 0.71 0.19 0.49
Neighborhood scale
Plant Density 0.03 0.22 0.03
Urban Porosity 0.03 0.08 0.05
Urban Roughness (m) 6.87 2.48 9.8
Indicators at street H/W average 3,51 0,49 1,59
level
SVF average 0,16 0,49 0,20
Albedo average 0,54 0,32 0,38
Ovutdoor thermal
comfort Percentage of comfort zones 61 58 53
23.50 26.58 30.06

UTCl average (°C)

Comfortable

Moderate heat

stress High heat stress

PMV average

Comfortable

08 1,6 Slightly

warm

2,7
Warm

Then, the study looked for correlations with
morphological indicators to better understand
these differences in outdoor thermal comfort,
by carrying out new parametric simulations on

the Envi-met model. To confim the first
readings, and at the end of the parametric
analysis, it has been possible to identify the
following results.

Table 5. Correlations between morphological indicators and outdoor thermal comfort components.

Scale of analysis Neighborhood level Street-level
Morphological Built Urban Urban Plant Ratio H/W SVF Albedo
indicators Density Roughness Porosity Density

Outdoor Thermal +++ + + ++++ o+ F+++ +
Comfort

Solar radiation +++ +++ +++ +++

Ta ++ + + +++ +++

Tmrt ++++
HR +++

Va ++ +++ ++ + + +

++++ High impact

+++  Significant impact
++ Moderate impact
+ Low impact
No apparent impact

3.3 Assessment of the thermal quality of indoor
spaces: a deterioration of the situation for new
buildings

At the end of the analysis, the findings
concerning the PMV index demonstrated a

clear distinction between colonial and modern
structures. This difference favors colonial
buildings. The results relating to the SET index,
also show a considerable difference (3°C at 6
pm) between the two types of buildings.
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Number of hours in comfort zones

slightly warm B warm

SET contemporary 33,33%
SET colonial 41,67%
PMV contemporary
PMV colonial

75,00%

66,67%

58,33%
25,00%

87,50% 12,50%

Figure 3. Comparison between thermal comfort in colonial and contemporary buildings.

Energetically, the numerical simulation results
show that the colonial buildings consume
1902.40 kWh, during August 2018, half less than
their contemporary's counterparts (which
consume 4351.36 kWh).

At the end of this comparative study, the results
clearly show differences between the two types
of buildings studied. Whether thermally or
energetically, colonial buildings are widely
favored. Indeed, contemporary buildings of the
colonial fabric of Tunis display a thermal failure
explaining their energy-consuming side. This is
probably due to the very high level of glazed
surfaces present in contemporary buildings

(compared to colonial buildings which have
25% less glazing) regardless of the orientation of
the facade. Indeed, these glazed surfaces
being in direct relation with the outside, and
without the presence of any kind of sun
protection, certainly cause overheating inside
the building and discomfort due to direct
sunlight thus decreasing the thermal quality of
contemporary buildings, thus increasing their
energy bill (by excessive use of cooling systems).
The following results were obtained in a second
step, and after carrying out the experimental
analysis, in which simulations were performed
by changing each parameter.

Table 6. Results of the parametric analysis and the impact of each physical indicator.

Number of

Number of hours in Hot/ Energy
PMV hours in Hot SET (°C) Consumption
zones of PMV Unacceptable (KW.H)
zones of SET
Original situation 1,59 8h30 30,79 13h 2442,87
Composition of the envelope Simulation
Rubble Floor on vaults 1,32 2h 30,05 11h 1672,13
Hollow body floor 1,46 4h 30,47 12h 1808,23
Solid bricks Floor on vaults 1,29 2h 29,95 10h 1577,35
Hollow body floor 1,43 4h 30,38 11h30 1690,18
Solar Protections Simulation
Projections 50 cm 1,49 5h30 30,58 12h30 1911,02
80 cm 1.49 5h30 30,56 12h30 1888,18
Balcony 150 cm 1,48 5h30 30,54 12h 1861,46
Rates and Type of glazing 1,54 7h30 30,72 13h 1909.,59
Orientation
North 1.56 7h 30.79 15h 2290.12
East 1.66 8h 31.07 15h 2596.70
South 1.64 8h 31.01 15h 2791.63
West 1.57 8h 30.81 14h 2227.26

Concerning the first parameter, in relation to the
composition of the envelope, it can be noticed
that it is the most influential parameter both in
the evaluation of interior thermal comfort and in

terms of energy consumption (Chabchoub &
Kharrat, 2020). The second parameter, relatfing
fo the addition of solar protection, strongly
correlates with ambient temperatures (risk of
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overheating) due to the excessive use of glazed
surfaces in contemporary buildings. The results
show that solar protection improves comfort
and reduces energy consumption. The wider
the sun protfection, the less energy the building
consumes. The results of the third parameter
(modification of the rate and type of glazing)
show that even if this parameter weakly
influences interior thermal comfort, it shows an
average impact on the energy level. Finally, it
has been demonstrated that the modification
of orientations does not significantly affect the
thermal quality of the contemporary building
sfudied. However, the East and South
orientations in buildings location increase
energy consumption since they are the two
orientations that are the least advantageous
from a thermal point of view. However, this
parameter remains strongly linked to the
previous ones insofar as the openings (rate and
type of glazing) in addition to the absence of
solar protection can play a major role even in
the best orientations.

4. Discussions

This trilogy of complementary research has the
common objective of adapting Tunis’s built
environment to climate change. Recall that,
initially, a diagnosis of this adaptation for the city
of Tunis was carried out, using a specific
methodology: a cross-referenced five
assessment tools to identify objectives and
indicators used to draw up an inventory. Af the
end of this analysis, it turns out that af the urban
level, only 20% of the objectives are achieved.
This score shows that there are many gaps in
urban planning, which will have to be
considered fo improve urban condifions.
Regarding the architectural scale, and given
the regulations in force in our country, the score
is slightly better with 43% of objectives achieved
(Jouini, Kharrat, & Achour-Younsi, 2019).
However, it is possible, even fundamental, to
correct these shortcomings to improve urban
resilience (Stagrum, Andenaes , Kvande, &
Lohne , 2020).

In a second phase and view of the importance
of energy consumption challenges in cities, the
two other studies complete this work by
deepening the urban and architectural scales.
Indeed, the interlocking of scales is essential to
understanding the phenomenon of global
warming and its impact on comfort within cities
and their buildings. The research is interested in
the degree of adaptation of the new built
environment to this scourge that threatens our
planet.

The more thermally comfortable a city is, the
more its buildings will be, and the less energy
they will consume. For this reason, the first step
was to assess the impact of urban morphology
on the outdoor thermal comfort of cifies.
Indeed, as designers, we have the heavy task of
conditioning the thermal quality of our cities.
Thus, upstream of the architectural design, it is
essential to plan in an environmentally
conscious way.

To do this, this second study was interested in
the impact of various morphological indicators
at the neighborhood and street level on
outdoor thermal comfort. The results showed a
strong correlation between built and plant
densities at the district level. Indeed, by limiting
urban sprawl and opting for a higher built
density, the effect of the urban heat island,
which is an alarming indicator of the poor
thermal quality of our cities, can be reduced. As
far as vegetation is concerned, its role is no
longer to be demonstrated and its impact on
the cooling of the thermal environment. At the
street level, it turns out that the higher the H/W
rafios, the more the street is thermally
comfortable (Achour - Younsi & Kharrat, 2016).
This is due fo the reduction of solar radiation
which affects the surfaces of the streetfs, and
subsequently avoids the radiative trapping
phenomena, which causes the overheating of
space.

Moreover, being that the H/W and SVF have a
high link, the latter is an equally significant
indicator of outdoor thermal comfort (Svensson
, 2004). It is also noted that albedo is a crucial
component of outdoor thermal comfort in that
it determines the mean radiant temperature
value which strongly correlates with comfort
(Schrijvers, Jonker, De Roode, & Kenjeres, 2016).
These main morphological characteristics prove
to be those of the urban planning of yesteryear,
and our new cities, with their urban regulation,
are not efficient from a thermal point of view.
Thus, if designers master outdoor thermal
comfort, the immediate environment of the
buildings will be more lenient for them, who will
not consume a lot of energy.

From this perspective, the third and last part of
this research is to close the problem, by
analyzing the thermal comfort conditions inside
the buildings and by evaluating their energy
consumption. The results showed that the newly
built environment of the city of Tunis is not
adapted to climate change and that the old
buildings are more thermally comfortable. As a
result, the oldest buildings consume less energy
for air conditioning than new buildings.
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Furthermore, it has been shown that energy
consumption is strongly linked to air
conditioning and thermal comfort regulation.

5. Conclusions

Climate change is one of the most worrying
issues of the 2Ist cenfury, given the
environmental, socio-economic, and health
risks it can cause. Adapting to this climate
change in cities has become a necessity or a
priority. Architects, urban planners, and all
stakeholders are responsible for mobilizing to
mitigate the risks associated with the building
sector. From gas emissions to the most
frightening energy consumption, the building is
an essential chapter in the current crisis. To this
end, this research was interested, in the first
stage, in evaluating the situation in the city of
Tunis, with the aim, first, establishing a diagnosis
of the adaptability of buildings to climate
change, then determining the shortcomings
that need to be remedied. The results showed
that more than half of the indicators are
incomplete at urban and architectural scale.
Then it appears that thermal comfort and
energy consumption are the two most deficient
factors in the environmental diagnosis in Tunis.
Moreover, the results showed that at all stages,
there are actors who are responsible for this
poor score. It was, therefore, possible to list
possible action levers to improve the situation.
Thus, avoiding isolated housing types and
limiting urban sprawl, in urban and district
planning is recommended. Furthermore, it is
important to perform thermal studies and
rethink the materials used, like reducing asphalt
and increasing the vegetation of roofs and
floors. Concerning the architectural scale, it
appears essential to consider a bioclimatic
conception using solar protection, integrating
renewable energies, and improving the
envelope quadlity. The following two stages of
the research went deeper into these factors by
looking for the most influential morphological
and physical indicators of thermal comfort first,
then on the impact of energy consumption. It
appeared that at the urban and architectural
scale, it is essential to consider these indicators
which directly impact the quality of life of city
dwellers.

For the specific context of the city of Tunis, and
its climate classified as the subtropical
Mediterranean,

the results showed that it is recommended to
limit urban sprawl by increasing the built density
and the H/W rafio. Furthermore, it is also
recommended to consider the envelope’s

composition by using suitable materials and
installing solar protection.

Thus, these morphological and physical
indicators that are the most significant
indicators in thermal comfort and energy
consumption can be categorized into three
main classes:

- Forms: urban density, building compactness,
shape coefficients, street shapes, orientations,
solar protections, etc.

- Materials: ground surface materials, surface
albedo, building envelope, insulation, etfc.

- Minerality: plant density, bodies of water

This modest work is only the beginning of a
tedious research project that sounds the alarm
and tends fo attract decision-makers attention.
Future research will therefore have to go
deeper into these three categories by including
in-depth analyses concerning the most suitable
urban settlements for the climate and the
construction materials most suited to the local
context. The results will thus be able to draw up
guidelines for designers to consider urban
planning that is more respectful of the
environment and buildings that consume less
energy.
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space has emerged between buildings and streets. With rapid population
growth, different activities are also emerging in the open spaces, particularly
in the cities of developing countries. This study explores the informal use of the
marginal open spaces along residential streets in Ile-Ife, Nigeria, to identify the
physical planning implications. The data for this study were mainly collected
through a questionnaire survey and open space measurements. Findings
established that the major activities in the open space were necessary (earning
income), socio-cultural and leisure pursuits. Land-use problem occurrence
index (LPOI) showed that the significant challenges associated with the use of
the space were an increase in travel time to destinations (LPOI = 4.33), open
space littering (LPOI = 4.17), traffic and pedestrian congestion (LPOI = 4.17),
and degradation of aesthetics (LPOI = 3.99). It is therefore concluded that the
use of marginal open space has both positive and negative effects on the
residential environments of the Nigerian city. The study adds to the body of
knowledge in urban studies by empirically investigating the physical planning
implications of the everyday use of marginal open space in a developing
country.
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1. Infroduction

Open space can be described as an area of

that are by-products of the processes of urban
development (Trancik, 1986; Garde, 1999;

land not covered by any building or structure
within and around urban centres (Woolley,
2005). It may be formally planned and designed
for a specific purpose or incidental (Stanley et
al., 2012). Formal open spaces include parks,
gardens, plazas, playgrounds, golf courses, polo
fields, stadiums, and other outdoor recreation
grounds (Jurkovic, 2014). Incidental open
spaces, on the other hand, are "left-over" areas

Khalid et al., 2018). They are areas on the edges
of buildings and other structures. They are often
not meant for anything other than physical
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separation, amenities, and safety. These may
include open spaces along urban streets and
streams, as well as areas around buildings.

Marginal open spaces can significantly
contribute to sustainable urban development if
properly managed and maintained in cities.
They can be found almost everywhere and
account for a significant portion of urban land
(Garde, 1999). As is typical of formal open
spaces such as parks and gardens, marginal
spaces may encompass environmental,
economic, and social aspects, which are
fundamental approaches to sustainable urban
development. In other words, like sustainable
urban development, open space also has
mutually intferacted social, economic, and
environmental dimensions (See Figure 1). For
instance, the marginal open spaces along
urban streets promote safety and prevent traffic
hazards. They also allow for future street
expansion, free planting, and installing ufilities
like piped water, telephone, and electricity
lines. Planning agencies usually stfipulate the
minimum requirements for marginal spaces
along the streets, which may vary from place to
place (Adebara, 2017).

In Nigeria, like in many developing
counftries, marginal open spaces in urban areas
are used for various activities despite the strict
official regulations governing the spaces
(Basorun & Ayeni, 2013; Afon & Adebara, 2022).
These manifest in the indiscriminate occupation
of the open spaces and non-compliance with
planning regulations governing the spaces.
According to Adedeji and Fadamiro (2015), the
use of open spaces for informal sector activities
has put a significant strain on the physical
appearance of most cities and significantly
negatively influenced life quality. Furthermore,
the encroachment of diverse activities intfo any
accessible open space has resulted in several
land-use problems, such as defacing urban
aesthetics and open space littering (Adedeji et
al.,, 2014; Adebara, 2021). These land-use
problems are likely to have physical planning
implications. Besides, the significant problems of
marginal open space use in Nigerian cities may
be ascribed to alack of good physical planning
and weak regulation of informal activities in
urban open spaces. Many cities are not well-
designed in ferms of contemporary physical
planning and are characterized by poor quality
and ufilization of open spaces (Falade, 1985;
Adebara & Adebara, 2019). Policymakers and
professionals engaged in urban planning and
administration should be concerned about this.

Previous studies have examined how
people use open space in urban areas (Garde,

1999; Magalhaes, 2010; Gehl, 2011; Kilnarova &
Wittmann, 2017; Askari & Soltani, 2019; Afon &
Adebara, 2022). Gehl (2011), an urban theorist,
identified three forms of activity in open areas
along urban streets and other public spaces.
These are necessary, optional, and social
activities. People's everyday tasks that are more
or less mandatory, such as shopping, are
refered to as necessary activities. The
occurrence of necessary activities is usually
unaffected by the character or quality of the
open spaces. While necessary outdoor activities
can take place regardless of the quality of
spaces, the incidence of optional activities is
significantly dependent on the physical
condition of the spaces. Thus, the beftter the
physical quality of open spaces, the more
urban residents will participate in optional
activities such as sitting out to enjoy the fresh air
and other leisure activities. Gehl (2011) further
described social activities as "resultant pursuits".
Essentially, they are activities that can emerge
from necessary and optional pursuits. In this
category are greeting and conversation,
passive contact, and communal functions of
different kinds. The literature further shows that
people have different perceptions of open
spaces and use them for different purposes
(Yilmaz, Zengin & Yildiz, 2007; Sanesi & Chiarello,
2006). Some scholars have established that
people use open spaces differently because of
gender, age, educational status, income, and
race/ethnicity (Sanesi & Chiarello, 2006;
McWhorter, 2013).

Although studies have looked into the
uses of marginal open spaces in cities (Garde,
1999; Madanipour, 2010; Gehl, 2011), the
planning implications of using these spaces,
especially along urban streets, have not been
well researched. This study aims to document
this in the residential neighbourhoods of lle-Ife, a
fraditional Nigerian city. In this study, "informal
use of marginal open space” is defined as using
an open area between the edge of a street
and the adjoining buildings in a way that is
against the laws or regulations governing such
an area. The study is significant for many
reasons. First, it adds to the body of knowledge
in urban studies by empirically investigating the
physical planning implications of the informal
use of marginal open spaces in a developing
country. Second, it provides information that
could assist urban planners in developing
appropriate  policies for open space
management. Third, the study's ouftcome
reveals the extent of compliance with the
planning laws governing the marginal open
space. Lastly, the study's findings could serve as

Dr. Temitope Muyiwa Adebara, Dr. Oyinloluwa Beatrice Adebara & Dr. Adewumi Israel Badiora 208


http://www.ijcua.com/

JOURNAL OF CONTEMPORARY URBAN AFFAIRS, 6(2), 207-215 / 2022

a tool for developing educational programs
and creating urban awareness regarding the

Environmental

Benefits

Economic

appropriate use of marginal open spaces in
residential environments.

Benefits

Social

Benefits

Figure 1. Framework for benefits of marginal open space and sustainable urban development.

2. Study Area

This study takes place in the traditional city of lle-
Ife, Nigeria. The city is known to be the "cradle
of Yoruba culture." lle-lIfe occupies a unique
place in the Yoruba people's mythology and
history. The residents of lle-Ife are also deeply
rooted in culture and fradition (Afon &
Adebara, 2022). The town is located at 7° 28' N,
7° 45" N, and 4° 30" E, 4° 34' E. The population of
lle-Ife was about 502,952 people when the 2006
Nigerian population census was conducted
(Adebara, 2017). Based on a 2.5% annuadl
growth rate, the population was projected to
be 541,642 in 2010. With the rapid population
growth of lle-Ife, there is an increasing demand

for open spaces where people may engage in
their daily routine activities. This has resulted in
the indiscriminate occupation of marginal open
space along the streets in residential areas.
There are four types of residential areas
that can be identified in lle-Ife. These are the
core, post-crisis, transition (middle-income), and
sub-urban (high-income) residential zones, as
presented in Figure 2. The physical planning of
the core residential zone (pre-colonial
development) is primarily rooted in the culture
of the people. The core residential zone is set up
like the traditional core area of other Yoruba
towns, with the royal palace, town square,
sacred groves, and the king's market (Oja-Oba)
at the heart of the area.
LEGEND

Traditional Tewn
Centre

Middlk [ncome
esidential Area

m High [ncome
B8] Residential Area

) Pest Crisis
5} Residential Area

Semrce:
1. 1l Cemral L GLA, 2005
2. Authars Ficldwerk, 2012

Figure 2. A map of lle-Ife and its residential zones.
Source: Ife Central Local Government.

The post-crisis zone was initially part of the
core area and sub-urban zone. The present
physical and social status of the zone is a result
of the communal crisis in the city. Presently, the
post-crisis area consists of free-standing homes,
vacant lots, and many abandoned buildings,
with some waste sites, bushes, and overgrown

frees in between buildings. Most people who
live in the area after the communal crisis are
immigrants, low-income families, and those who
do not work in the formal sector. The transition
zone covers the areas developed to some
extent through modern-day planning
regulations. The sub-urban zone includes areas
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that are designed through a good layout plan.
The majority of people who live there have
white-collar jobs. This study examines the
everyday use of marginal open space along
residential streefts in lle-Ife.

3. Methodology

A questionnaire survey and open space
measurements were conducted to obtain data
for the study. lle-Ife was stratified into the core,
post-crisis, fransition and suburban residential
areas to obtain the data. Through a
reconnaissance survey and Google Earth, 391
streets were identified in the four residential
areas. This comprised 85, 79, 182, and 45 streefts
in the core, post-crisis, fransition, and sub-urban
zones. One of every five streets (20%) in each
zone was selected using systematic sampling.
Along the selected streets, 561 houses were
identified in the four residential zones, consisting
of 118, 141, 180, and 121, respectively. After the
first house was chosen randomly, every fifth
house was selected using systematic sampling
to determine where the questionnaire would be
administered to obtain information on the use
of marginal space and associated land-use
problems, among other things. In this technique,
113 questionnaires were distributed to the
household heads in the sampled houses.
Household heads are providers and users of
marginal open spaces around their homes. So,
they are thought to be in the best position to
give information about how the space is being
used.

A list of land-use problems identified through
the literature review was presented to the
respondents. They were asked to rate the
occurrence of the land-use problems on a five-
point Likert scale ofnever, almost never,
occasionally/sometimes, almost every time and
every time.The data analysis using this
procedure later evolved intfo the land-use
problem occurrence index (LPOI) index. Each of
the ratings mentioned above was given the
corresponding values of 5, 4, 3, 2, and 1,
respectively, to compute the index. The Total
Weight Value (TWV) for each attribute is
calculated by summing the product of the
number of responses for each rating of an
attribute and the respective weight value. This is
mathematically represented as:

WY = ZS“ PiVi

=L (i)
Where: TWV is the Total weight value,

Pi is the number of respondents to rating i,

Vi is the weight assigned to attribute i
i is the value of the Likert point

response

The LPOI was computed by dividing the TWV
by the total number of respondents for each of
the five ratings. This is expressed mathematically
as:

™mv

LPOI = —

Furthermore, open space measurements
were conducted to determine the width of the
space along the streets. To do this, the trained
research assistants measured the distance
between the lines of the selected houses for the
questionnaire survey and the edges of the
abutting streets in metres (m). In addition,
interview guides were administered to town
planning officials in lle-Ife to obtain information
on the planning standards for open space
along the residential streets. Finally, descriptive
and inferentfial analytical methods were
employed to analyse the data obtained.

4. Results and Discussion of Findings

The results of this research are discussed in
the section. Unless otherwise specified, all tables
and plates in this section were products of the
survey carried out in 2020. The findings are
discussed under four sub-headings as follows:

4.1 Size of the marginal open space along
the residential streets

Information from the town planning
agencies indicated a minimum requirement for
space along the streets in the different
residential areas (see Table 1). The space should
not be less than 6.5 metresin the core residential
area, while the minimum requirement is 8.5
metres in each post-crisis, fransition, and sub-
urban zone. Thus, it is considered necessary to
determine the actual width of the space to
establish the average, minimum, and maximum
sizes in the different residential areas.

As in Table 1, the minimum and maximum
sizes of the marginal space varied directly along
the line of residential areas. In other words, the
farther one travels from the core to suburban
areas, the bigger the size of marginal space
along the streets. It was also shown that the
mean size of marginal spaces was 5.2 m in the
core areq, 6.7 m in the post-crisis, 8.5 m in the
fransition and 10.3 m in the suburban residential
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areas. These results indicated that the average
size of the marginal spaces in the core and post-
crisis residential zones was less than the planning
requirements. This could be because many
areas in the core and post-crisis zones were built
long before the British colonialists infroduced
modern physical planning. The implication is
that the marginal spaces in such areas might
not be large enough for the visual amenity and
safety of the occupants of buildings along the
streets.

4.2 Socioeconomic characteristics of
respondents in the different residential areas

The socio-economic status of people may
influence how they perceive and use space in

an urban environment (Ceccato & Bamzar,
2016; Yung et al., 2016; Adebara & Adebarag,
2020; Agboola, 2022). Thus, this study examined
the respondents’ socio-economic
characteristics in the study area. As stated
earlier in this study, the household heads in the
selected houses were the respondents for this
study. This is because they are users and usually
the providers of open spaces around the house.
Therefore, they are considered the appropriate
respondents for the questionnaire survey. The
variables considered essential to the central
focus of the study were: age, educational
status, and income.

Table 1. The width of the marginal space in the different residential zones (in metres).
_

Residential Area Planning Field measurement
requirements Minimum Maximum Mean
Size Size Size
Core 6.5 3.4 7.3 5.2
Post-crisis 8.5 3.5 10.8 6.7
Transition 8.5 4.1 13.7 8.5
Sub-Urban 8.5 4.6 16.1 10.3
lle-Ife 3.4 16.1 7.1

The age of the household heads was
divided into three categories: over 60 years
(adult), 31-60 years (young adult), and 18-30
years (youth). These classes were adopted for
ease of analysis and followed the classification
of Adebara (2017). Through Table 2, it could be
established that the bulk of the household
heads in lle-Ife were young adults. This group
represented 80.5% of the sampled respondents
in the whole of lle-Ife. It was the dominant age
group in each of the residential areas. This study
confirmed that the active age group could
perform different activities in open spaces. It
was also shown that respondents above 60
accounted for 12.5% and 6.7% of the users in the
core and post-crisis areas, respectively. None of
the respondents in the other two residential
zones was in this age bracket. Thus, the average
age of the users decreased as one moved
outward from the core area. The difference in
users’ age across the residential areas was
statistically significant (F = 5.751; p =0.001).
Therefore, different age groups are associated
with different residential zones in lle-Ife. The
implication is that the use of the marginal open
space might differ across the residential areas
according to the needs of the different age
groups.

Educational status is essential to this
study. Four levels of education were identified:
primary, secondary, terfiary, and no formal
education. As shown in Table 2, the most
significant percentage of users without formal
education qualifications (37.5%) was
concentrated in the core area. In comparison,
the sub-urban area accounted for the highest
percentage (95.7%) of those with terfiary
education. As in Table 2, it could be seen that
the proportion of users and providers without
formal education quadlifications varied directly
with residential zones. It was therefore implied
that the educational status of users and
providers increased as distance increased from
the core to the sub-urban area. The result of x\2
value of 80.841; p= 0.000 confiirmed that
education qualification varied significantly from
one residential area to another in lle-Ife. This
implies that if educatfion status tends to
influence the use of open space, this may vary
across residential areas.

Directly related to the education status
of the users and providers is the income status.
For ease of analysis, three income groups were
determined using the Osun State Civil Service
income grade levels during the study period.
These were the low, middle, and high. Open
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space users on salary grade levels 01-06 were
categorized as low-income earners (LI), while
those on grade levels 07-10 were middle-
income earners (Ml), and high-income earners
(HI) were those on salary grade levels 13-17. The
low-income monthly salary was N24,500 or less,
the medium-income monthly salary was
between N25,501 and N54,000, and the high-
income monthly  salary  was  greater
than N54,000.

From Table 2, users’ income varied
directly with increasing distance from the core
area outwards. This pattern is further explained
by the fact that none of the users in the core
area was in the high-income group, while 6.5%,
16.7%, and 82.6% of the users in the post-crisis,

fransition, and sub-urban areas were in this
group, respectively. This paftern of income
could influence how users perceive the
marginal open space along the sireefs in
various residential areas. This result supported
prior research by Afon and Adebara (2022),
which showed that the majority of people in the
fraditional residential setting (core region) of lle-
Ife belonged to the low-income group, whereas
the high-income earners primarily clustered in
the sub-urban area. The Analysis of Variance (F
= 34.997 andp =0.000) indicated that the
difference in the monthly income of open
space users across the four residential zones was
statistically significant at 0.05.

Table 2. Socioeconomic characteristics of the respondents (household heads).

Socio-economic Residential Areas Total (lle-Ife)
Characteristics Core Post-Crisis  Transition  Sub-Urban
f (%) f (%) f (%) f (%) f (%)
Age Group
18-30 years ! 4 > ] 17
(29.2%) (13.3%) (13.9%) (4.3%) (15.0%)
31-60 years 14 24 31 22 91
(58.3%) (80.0%) (86.1%) (95.7%) (80.5%)
Above 60 years 3 2 N N S
(12.5%) (6.7%) (0.0%) (0.0%) (4.4%)
Total 24 30 36 23 113
(100.0%) (100.0%) (100.0%) (100.0%) (100.0%)
Level of Education
No formal Education ? > > N 19
(37.5%) (16.7%) (13.9%) (0.0%) (16.8%)
Primary 6 16 10 - 32
(25.0%) (53.3%) (27 .8%) (0.0%) (28.3%)
Secondary 8 7 14 1 30
(33.3%) (23.3%) (38.9%) (4.3%) (26.5%)
Tertiary 1 2 7 22 32
(4.2%) (6.7%) (19.4%) (95.7%) (28.3%)
Total 24 30 36 23 113
(100.0%)  (100.0%) (100.0%) (100.0%) (100.0%)
Income Group
Low 17 13 20 1 Sl
(< N 24,500.00) (70.8%) (43.3%) (55.6%) (4.3%) (45.1%)
Middle 7 15 10 3 35
(M 24,501- 54,000) (29.2%) (50.0%) (27.8%) (13.0%) (31.0%)
High 2 6 19 27
(>N 54,000.00) (0.0%) (6.5%) (16.7%) (82.6%) (23.9%)
Total 24 30 36 23 113
(100.0%) (100.0%) (100.0%) (100.0%) (100.0)

As established earlier in this study, the level of
compliance  with planning regulations

concerning the marginal open spaces followed
the educational and income statuses pattern.
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Therefore, it can be inferred that the level of
education and income of open space users
and providers might influence their level of
complionce  with planning regulations
regarding the space along the streets. This
corroborated the findings of Awuah and
Hammond (2014) that there is a direct
relationship between the educational status of
people and their compliance with planning
regulations.

4.3 Utilization of marginal open space along
the sireets in the different residential areas

After assessing the sizes and socioeconomic
aftributes of the providers and users (household
heads) of the marginal open space along the
streets, this section focuses on examining the
uses of the spaces. In order to achieve the
above, the household heads were instructed to
identify the different uses of the marginal space.
Respondents were permitted to identify several
activities they recognized. This resulted in
mulfiple responses. The respondents' activities
were broadly grouped into three: necessary,
optional, and socio-cultural.

As presented in Table 3, it could be seen
that the marginal open space along the streets
was mostly used for activities that were more or
less necessary. Such necessary activities are
what people do to survive in their daily lives.
These were: frading, artfisanship, household
cooking, and washing/drying of clothes,
respectively, which accounted for 14.0%, 9.8%,
6.9%, and 10.5% of the activities in marginal
space in the enfire study area. Findings also
showed that the necessary pursuits accounted
for the highest frequency of activities in the
post-crisis (44.2%), transition (40.0%), and sub-
urban areas (47.9%).

Next to the necessary pursuits in order of
frequency were the socio-cultural activities.
Such activities are inexiricably linked to the
culture and fraditions of the people of lle-Ife.
They are what the residents do to fulfil their
cultural and religious obligations to departed
ancestors and fortify social ties among relatives.
Socio-cultural activities accounted for 33.8% of
all the uses in lle-Ife. This category includes
ceremonies, burying departed ancestors in
open spaces, family gatherings, ancestral
worship, and cultural festivals. The study further
established through Table 3 that the frequency
at which socio-cultural activities occurred in
marginal spaces along the streetfs increased
from the sub-urban to the core area. In other
words, socio-cultural activities were most

common in the core residential area. This could
be because people who live in the traditional
residential areas of traditional African cities like
lle-Ife are known to be very rooted in their
cultural beliefs and traditions (Adebara, 2017).

The opftional activities accounted for 26.4%
of all the uses. These activities are what people
do when the conditions of open space are
opfimal and pleasant for them (Gehl, 2011). In
other words, the occurrence of such activities is
highly dependent on the physical conditions of
open spaces. The optional activities were
sitting/relaxing outside to enjoy fresh air,
children’s play, playing Ayo/Draft games,
spending time with friends and neighbours, and
storyteling. The low occurrence of these
activities could be ascribed to the lack of basic
auxiliary facilities that could support them along
the streefs. Such facilities include a well-
designed sidewalk, ample outdoor seating
areqa, free cover and other landscape
elements. This finding supports the theory of
Gehl (2011) that the incidence of optional and
leisure activities is strongly related to the
landscape quality of open spaces. Despite the
poor quality of the marginal space along the
stfreets, people continue fo engage in
economic and socio-cultural activities. These
are necessary activities in people’s daily lives.
Given the preceding, this study suggests that
marginal open space plays a significant role in
people’s lives by serving as a place forincome-
generating and cultural activities. While the
utilization of marginal open space enhances life
quality, it generates diverse land-use problems
in the residential areas of lle-Ife.

4.4 lLand-use problems emanating from
marginal space utilisation

As summarised in Table 4, the three most
prevalent land-use challenges associated with
the marginal space in the core residential area
were: traffic and pedestrian  congestion,
increase in travel time to destinations and
conflicts among users with LPOI of 4.68, 4.33 and
4.24, respectively. On the other hand, the
vandalisation of government properties with an
LPOI of 2.97 was the least ranked problem
associated with utilising marginal open space
along the streets in the area.

In the post-crisis area, the three most
highly rated land-use problems were: lack of
safety along the streets (LPOI = 4.80), increase in
the crime rate (LPOI = 4.35), and open space
littering (LPOI = 4.26), respectively. On the other
hand, with an index of 2.66, water
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contamination was the least perceived land- emanating from space ufilisation in their
use problem in the post-crisis area. The study neighbourhoods. Next to this, in order of
further showed through Table 4 that the ranking, were degradation of aesthetics and
respondents in the ftransition area of lle-Ife open space littering, with LPOI of 4.15 and 4.12,
considered the increase in travel time (4.78) to respectively.

be the most severe land-use problem

Table 3. Uses of morginol open space olong the streets in the different residential areas.

Activities Core Post- Transition Sub-Urban Total
f (%) Cirisis f (%) f (%) (lle-Ife)
f (%) f (%)
Necessary
Trading 25 (12.4) 16 (11.6) 16 (11.0) 22 (22.9) 79 (13.6)
Artisanship 18 (8.9) 16 (11.6) 12 (8.3) 9 (9.4) 55 (9.5)
Household cooking 13 (6.4) 15 (10.9) 9 (6.2) 2 (2.1) 39 (6.7)
Washing/drying clothes 11 (5.4) 14 (10.1) 21 (14.5) 13 (13.5) 59 (10.2)
Sub-total 67 (33.1) 61 (44.2) 58 (40.0) 46 (47.9) 232 (40.0)
Socio-cultural
Ceremonies 21 (10.4) 13 (9.4) 29 (20.0) 18 (18.8) 81(13.9)
Burying of Departed Ancestors 16 (7.9) 9 (6.5) 13 (9.0) 6 (6.3) 44 (7.6)
Family meetings 23 (11.4) 14 (10.1) --- (0.0) --- (0.0) 37 (6.4)
Ancestral worship 14 (6.9) 7 (5.1) 2 (1.4) --- (0.0) 23 (4.0)
Cultural festivals 8 (4.0) 3(2.2) --- (0.0) - (0.0) 11(1.9)
Sub-total 82 (40.6) 46 (33.3) 44 (30.4) 24 (25.1) 196 (33.8)
Optional
Sitting/relaxing outside to enjoy the 12 (5.9) 9 (6.5) 18 (12.4) 9 (9.4) 48 (8.3)
fresh air
Children’s play 18 (8.9) 11 (8.0) 6 (4.1) 14 (14.6) 49 (8.4)
Playing Ayo/Draft games 11 (5.4) 7 (5.1) 14 (9.7) 2 (2.1) 34 (5.9)
Spending time with friends/neighbours 7 (3.5) 4 (2.9) 5(3.4) 1(1.0) 17 (2.9)
Story-telling 5 (2.5) ---(0.0) ---(0.0) - (0.0) 5(0.9)
Sub-total 53 (26.2) 31 (22.5) 43 (29.6) 26 (27.1) 153 (26.4)
Grand Total 202 138 145 96 581
(100.0) (100.0) (100.0) (100.0) (100.0)

* Note: The total exceeded the number of household heads surveyed since multiple responses were allowed.

Table 4. Land-use chollenges associated with morginol space.

Land-use problems Core Post-Crisis  Transition  Sub-Urban lle-lfe
LPOI LPOI LPOI LPOI LPOI
Odour from uncollected waste/filthy  3.77 3.79 4.11 3.87
drain 3.89
Noise pollution 3.52 413 4.03 3.88 3.89
Lack of safety along the streets 3.99 4.80 3.08 4.02 3.97
Blockage of drainage by wastes 3.84 3.52 2.05 3.24 3.16
Degradation of the aesthetics 4.01 4.21 4.15 3.59 3.99
Water contamination 3.01 2.66 2.41 3.24 2.83
Traffic and pedestrian congestion 4.68 4.01 4.09 3.89 4.17
Open space littering 4.18 4.26 4.12 4,12 4.17
Road accidents 3.89 3.91 3.50 3.04 3.59
Vandalisation of government 2.97 3.10 3.00 2.57
properties 2.91
Conflicts among users of open space 4.24 4.17 3.45 3.99 3.96
Increase in fravel time to destinations 4.33 411 4.78 4.09 4.33
Increase in crime rate 3.99 4.35 3.61 2.44 3.60
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Mean LPOI 3.88

3.92 3.57 3.54 3.73

Note: the acronym LPOI stands for Land-Use Problem Occurrence Index

Similarly, the most prevalent land-use
problem perceived by the respondents in the
sub-urban area was open space littering (4.12).
Other significant land-use problems identified
in the sub-urban zone included: an increase in
travel fime (4.09), lack of safety along the
streets (4.02), conflict among users of open
space (3.99) and fraffic and pedestrian
congestion (3.89). Each above had an index
higher than the mean LPOI for the sub-urban
zone (3.54). Overall, the study showed that the
four significant challenges associated with the
use of the space in lle-Ife were an increase in
fravel time to destinations (4.33), open space
littering  (4.17), fraffic  and  pedestrian
congestion (4.17), and degradation of
aesthetics (3.99).

5. Conclusion

Based on the above findings, the study
concluded that the use of the marginal open
space along the streets varied across the
residential zones of a Nigerian city, reflecting
people's socio-economic status. In essence,
the study established that the use of open
space has a spatial dimension. This should be
taken info consideration for effective
regulation of open space activities. While the
everyday use of marginal space is essential in
people's daily lives as a place for economic,
socio-cultural, and leisure activities, it causes
various land-use problems in residential areas.
Therefore, using open spaces has both positive
and negative  effects in  residential
environments.

In light of the preceding, urban
residents should be informed and educated on
the values of marginal open space in the built
environment and the consequences of
disobeying town planning regulations. The
planning agencies should also prevent the
haphazard location of activities in open
spaces to avoid breeding land-use problems.
The everyday use of space is not necessarily
the problem, but rather the haphazard
location and poor management of activities
through inappropriate policies and weak
enforcement  of regulations  governing
marginal open spaces.

Additionally,  policymakers  should
respond to people’'s needs in regulating
marginal  open spaces. The planning
regulations should be reviewed to reflect reality

so that open space may become more
valuable when planning requirements are met.
While the supply of formal open spaces such as
parks and gardens is decreasing in cities, the
marginal spaces can be made more useful by
encouraging various social and cultural
activities in addition to the necessary activities
(such as earning income). In essence, marginal
space should be seen as a valuable asset
conftributing fo sustainable urban
development. The use of open space for social
purposes should be encouraged by providing
a well-designed sidewalk, an ample outdoor
seating areaq, tree cover and other landscape
elements along some major streetfs in
residentfial neighbourhoods. This will assist in
achieving a more lively and sustainable urban
living pattern.

Although this study adds to the body of
knowledge in urban studies by empirically
investigating the physical planning implications
of everyday use of marginal open space along
residential streets in a developing country,
further research is still needed. Further studies
should determine the specific factors
influencing how people use different types of
marginal open spaces in different countries.
This is because people may act differently in
various open spaces depending on the type of
the spaces and people's culture and norms.
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changes in the pattern and socio-economic traits of urban residential housing
units in Nigeria. Hence, this study examined the spatial pattern of residential
neighbourhoods, assessed the quality of residential housing units;, and
evaluated the correlation between the socio-economic position of respondents
and housing quality in Akure, Nigeria. Data were derived from the household
questionnaire, remotely sensed data (Landsat 8 OLI/TIR, 2021), a Google
Earth map, a Street Map of Akure Township, and personal observations. The
study adopted a step-wise sampling technique to select 383 samples from
139,069 heads of households in Akure in 2021. Data were analysed using
percentage distribution, Pearson Correlation Coefficient, and t-test. Results
indicated varying housing qualities across three residential zones in Akure,
Nigeria; houses in the low-density residential areas were of better quality than
the other residential zones. The quality of houses occupied was influenced by
the type of occupation, level of education and average annual income of
residents. The study concluded that inadequate housing facilities are
fundamental to the observed deteriorating housing qualities in the study area.
Therefore, the study suggested improvement of the existing infrastructures and
the provision of new ones in the study area. The main contribution of this study
is to proffer solutions for a sustainable housing delivery system to facilitate a
better quality of life in Nigerian urban centres.
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1. Intfroduction

appraise the quality and evaluate the

Housing is consumed with some other items which
appear to have no relationship with the land and its
uses; one tends to be independent of another. The
importance of providing adequate and quality
housing in any country cannot be overstressed
(Jiboye, 2010; Zainal et al., 2012; Adeleye et al.,
2014; Haque et al., 2020). However, the re-current
quality of housing requirements and the
inferminable craving for good housing appears to
confirm the impression that there may be to cope
satisfactorily with housing requirements (Hsu & Guo,
2006; Owoeye & Ogundiran, 2014; Page & Gordon,
2017; Jochem et al., 2018). Thus, to safisfactorily

characteristics of a house, it is important to assess
the sociocultural heterogeneity and economic
status of the individual property owner.

For this study, housing is regarded as dwelling units
occupied by households. From this perspective,
three types of housing can be recognised in urban
centres: self-built housing development, private
developer-led housing and public housing

*Corresponding Author:

Department of Geography, Obafemi Awolowo University, Ile-
Ife, Nigeria

Email address: amolayiwola@oauife.edu.ng

How to cite this article:

Olayiwola, A. M., & Ajala, O. A. (2022). Correlation between Socio-Economic Characteristics and Housing Quality of Residential Neighbourhoods in Akure,
Southwest Nigeria. Journal of Contemporary Urban Affairs, 6(2), 217-231. https://doi.org/10.25034/ijcua.2022.v6n2-8



https://doi.org/10.25034/ijcua.2022.v6n2-8
mailto:amolayiwola@oauife.edu.ng
mailto:aajala@oauife.edu.ng
https://creativecommons.org/licenses/by/4.0/
http://www.ijcua.com/
http://www.ijcua.com/
http://crossmark.crossref.org/dialog/?doi=10.25034/ijcua.2022.v6n2-8%26domain=pdf
https://orcid.org/0000-0001-9632-1906
https://www.scopus.com/authid/detail.uri?authorId=56366763500
https://orcid.org/0000-0001-5089-096X
https://www.webofscience.com/wos/author/record/18781503
https://www.scopus.com/authid/detail.uri?authorId=13608409600
https://youtu.be/wvABcava22U
https://doi.org/10.25034/ijcua.2022.v6n2-8
mailto:amolayiwola@oauife.edu.ng

JOURNAL OF CONTEMPORARY URBAN AFFAIRS, 6(2), 217-231/ 2022

development. Whereas self-built housing is a single-
family property, the other two types are owned by
corporate organisations, which could be private or
government. Self-built housing units are the most
predominant type of housing units in developing
countries (Gough & Yankson, 2000; Coker et al.,
2008; Brkanic, 2017). However, they vary greatly
both in characteristics and qualities.

Housing quality can be described as the standard
of the residential environment that provides
residents with sustainable accessibility, healthy, safe
and beautiful accommodation. Housing quality
embraces many factors such as the physical
condition of the building and other facilities and
services that make living in a parficular area
conducive. Fakunle et al. (2018) corroborated by
Wimalasena et al. (2022) submitted that the quality
of housing within any neighbourhood should be
such that safisfies minimum health and good living
standards. Such houses are also required to be
affordable to all categories of households. Studies
have found that there exists a direct relationship
between housing quality and quality of life
(Zhonghua & Xuejun, 2015; Fakunle et al., 2018).
Therefore, good housing quality is a basic
requirement to guarantee stable communities and
social  inclusion  (Konadu-Agyemang,  2001;
Wimalasena et al., 2022).

Housing is regarded as one of the major factors
determining the form of cities. Hence, a major
concern in spatfial analysis is the geographical
distribution and pattern of housing within cities.
Residential housing pattern has been the subject of
considerable research for many years. The spatial
arrangement of housing units in urban environments
has been explained in some theoretical frameworks
(Burgess, 1925; Hoyt, 1939; Harris & Ullman, 1945).
Burgess (1925) developed the concentric zone
model as the first theory to describe the internal
structure of a city. The central thesis embedded in
Burgess's model is that urban residence conforms to
a zonal pattern. Hoyt (1939) proposed the sector
theory wherein he considered direction and
distance to explain the outward extension of the
residentfial areas along district radii with new
growths on the outer arc of the sector. Harris &
Ullmann (1945) provided an innovative description
that analyses the spatial structure of urban areas in
the multiple-nuclei theory.

Many studies have been carried out on urban
housing in both the developed and developing
worlds. For instance, in recent fimes there has been
an extraordinary revival of interest in the spatial
preferences of households in choosing a residential
location, especially in the urban area. In the more
advanced countries of America, the United
Kingdom and the eastern part of the world, several
studies have examined the changes in the pattern
of residential houses (Kearney, 2006; Kurniafi &

Erlambang, 2015; Gnatiuk & Kryvets, 2018; Premier,
2021). Also, studies have been conducted to
unravel the spatial dimensions of neighbourhood
housing quality (Myung-Jin, 2013; Haque et al,,
2020). Furthermore, some studies have been
conducted to examine the factors influencing
housing quality (Sweis et al., 2014; Rajoei &
Mansourian, 2017; Ren et al., 2019). Besides, there
are quite ample studies on liveability in residential
neighbourhoods (Streimikiene, 2015; Zhonghua &
Xuejun, 2015; Satu & Chiu, 2019).

In the developing world, particularly, Nigeria,
several studies have been carried out on urban
housing (Gough, 2000; Arku et al., 2011; Filali, 2012;
Baer, 2014; Adedire & Adegbile, 2017; Ezeanah,
2020). In recent times, there is a revitalisation of
interest in the spatial preferences of households in
choosing residential locations within an urban
environment (Fakunle et al., 2018). Moreover,
studies have shown that residential neighbourhoods
exist in different patterns  (Fasakin,  2018).
Furthermore, studies have revealed that there are
gross inequalities in the quality of residential housing
units (Ogu, 2002; Morenikeji et al., 2017; Thomas &
Hassan, 2018; Ezeanah, 2020). There are many
studies on the poor environmental and health
condition of slum areas and squatter settlements
(Fadairo & Ganiyu, 2010; Omole, 2010; Babalola ef
al.,, 2016). In addition, studies have been
conducted on factors influencing housing quality
(Yoade et al., 2015; Yoade et al., 2018). Also, several
efforts have been made at documenting the
characteristics and conditions of residential housing
units in Nigerian urban centres (Salami, 2016). There
are scanty studies on urban housing in Akure, where
the present study was conducted. Omole (2010)
assessed housing condifions and socio-economic
lifestyles of slum dwellers in Akure, Nigeria. In
another study, Fasakin et al. (2018) focused on the
impacts of land pricing on the pattern of residential
density in Akure.

From the foregoing, it is obvious that while most of
these studies only provided general views on
housing, some others focused on just one particular
aspect of urban housing. In other words, none of the
existing studies on Akure has combined themes of
urban housing quality and characteristics with the
pattern of the residential neighbourhood. Yet, this is
a major policy issue that should not be
underemphasised. Therefore, this study seeks to fill
the gap in the emerging social-spatial
fransformations by advancing knowledge on the
physical structure and SOCio-economic
characteristics of urban residential housing units in
developing countries using Akure, Ondo State,
Nigeria as a case study. Thus, this study assessed the
relationship between housing quality and the socio-
economic characteristics of residents in the study
areda. Also, the study examined environmental issues
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associated with people living in the study area.
Furthermore, the study evaluated the resulting
pattern of the residential neighbourhood in the
study area. These were with the view of offering
explanations for sustainable housing delivery
systems to improve living conditions in Nigerian
urban centres.

2. The Study Area

The study was carried out in Akure, Ondo State,
Nigeria. It lies between latitudes 7°07'N and 7°37'N
and longitudes 5°06'E and 5°38'E (Figure 1). Akure,
with a land area of approximately 991km?, is the

NIGERIA

capital city of Ondo State with two Local
Government Areas (LGA); Akure South and Akure
North LGAs (Ibitoye et al., 2017). The aboriginal
people are of the Yoruba tribe, though there are
other tribes such as Igbira, Igbo, Edo and Hausa,
among others. Major economic activities include
farming, trading, tourism, and civil service. Also, the
inhabitants of Akure engage in scale indigenous
industrial works such as cloth weaving, gaari
production, block and bakery activities (Eades,
1980; Daniel, 2015, Ondo State Ministry of
Agriculture and Natural Resources, OSMANR, 2015;
lbitoye et al., 2017).
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Figure 1. The Study Area.
Sources: Landsat 8 OLI/TIR, 2021; Google Earth map, 2021
Town Planning Division of Akure South Local Government Areaq.

According to the National Population Commission
of Nigeria (NPC), the population of Akure in the last
national headcount conducted in 2006 was 353,211
(NPC, 2006). Based on this census result, the
population of the study area for the current year of
study, 2021, was estimated using an official annual
growth rate of 3.2% for urban centres in Nigeria
(Nigeria Bureau of Statistics, NBS, 2021). However,
because the population is compounded annually,
the addition of annual growth rate (r) and 1 (a
constant that denotes the inclusion of the current
year in the calculation) was raised to a power of the
number of years for which the population was
projected () and multiplied by the population of
the base year (Po). The formula is given as follows
(Equation 1):
p, = Po(1+7)t

T00 (Eq. 1)

Due fo ifs latitudinal location, Akure experiences a
fropical humid climate with two distinct seasons;
wet and dry seasons. The wet season starts in April
and ends in October, spanning over seven months.
The total annual rainfall ranges between 1300mm
and 1650mm (Asiwaju-Bello et al, 2013; OSMANR,
2015). Temperature is generally high during the day,
especially in March and April. The annual mean
temperature is 29°C. While evaporation is usually
low from June to September (3.3mm to 4.0mm per
day), relative humidity ranges between 5% and
90%, between the seasons (Asiwaju-Bello et al,
2013). The vegetation of Akure is rain forest
consisting of valuable trees used for timber products
such as Mahogany, Obeche, Iroko, and Afara.
However, the area is fast becoming a derived forest
zone due to persistent clearance of the vegetation.
The study area contains lowlands and rugged hills
(between 315m and 402m above the mean sea
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level). While the northeastern part consists of
basement complex rocks, the southern section
comprises sand ridges, lagoons, swamps, and
creeks. The soils are mostly fropical ferruginous with
varied textures and gravel content (Ibitoye et al.,
2017).

Table 1. Characteristics and Sources of Data.

3. Materials and Methods

3.1. Data Sources

Data for the study were extracted from Landsat 8
OLI/TIR, Google Earth map, Street Map of Akure,
and household questionnaire (Table 1). Also,
detailed personal observations were carried out
using handheld GPS for recording the location
attributes of major landmarks in the study area.

Data Year Resolution Path/Row Source
Questionnaire 2021 N/A N/A Field Survey
Township Map of Akure 2016 N/A N/A Town Planning, Akure South LGA
Shapefiles of:
Nigeria 2021 N/A N/A AFRIGIST, O.AU. lle-Ife
Ondo State 2021 N/A N/A AFRIGIST, O.A.U. lle-Ife
Akure 2021 N/A N/A AFRIGIST, O.A.U. lle-Ife
Landsat 8 OLI/TIR March 6, 2021 28.5m 190/055 http;//glcf.umiacs.umd.edu
GoogleEarth map, Akure Accessed: N/A

September 10, 2021

Population data 2006 N/A N/A NPC, Nigeria
GPS Coordinate 2021 N/A N/A Ground Truthing

Notes:
N/A: Not Applicable

AFRIGIST: African Regional Institute for Geospatial Information Science and Technology

O.A.U.: Obafemi Awolowo University, lle-Ife

The sample frame for this study includes all heads of
households in the study area. In 2006 there were
89,263 households in Akure (NPC, 2006). However,
there has not been another national headcount in
Nigeria since 2006, therefore, the study used an
estimated number of households based on the
official annual growth rate of 3% for urban centres
in Nigeria (FBS, 2021). The compound interest
formula was used to calculate the number of
households for the current year of study, 2021, as
contained in Equation 2.

a=p(1+ ﬁ)nt

n

(Eq. 2)

Where:

A = number of households for the current year, 2021.
P = number of households in the last headcount,
2006 (= 89,263).

r = annual rate of increase (FBS, 2021) = 3% (0.03).

n = number of times the increase is compounded
peryear (= 1).

t = number of years between the last headcount
and the current year (=15 years)

Applying the formula, the number of households in
Akure in 2021 was 139,069. The appropriate sample
for this study was determined using an online
calculator (Creative Research Systems - Sample
Size Calculator). Thus, 383 out of the total 139,069
households in Akure in 2021 were selected for this
study. A stratified sampling technique was adopted
in the selection of residential housing units for the
study. However, noting that there were variations in
the guantity and concenfration of buildings, the
study area was categorised into three strata:

i. High-Density Residential Zone (HRZ)

ii. Medium-Density Residential Zone (MRZ)

iii. Low-Density Residential Zone (LRZ)
Furthermore, using the online calculator with
particular consideration for the differences in
building clusters, the 383 samples were distributed
among the three residential zones (Table 2).

Table 2. Distribution of Samples in the Study Area.

S/N Zone Number of Sample Size
Households
1. High (HRZ) 50,417 195
2. Medium (MRZ) 45,021 119
3. Low (LRZ) 39,581 69
Total 135,019 383

3.2. Data Analysis

The study adopted a combined process of visual
image interpretation and digital image processing
to identify similar clusters of pixels that characterise
the land use class of interest. Thus, following the
supervised image classification procedure by
adopting the maximum likelihood algorithm, the

area was classified info two broad land

uses/covers:

i Built-up area: all areas containing building
structures.

ii. Non-built-up area: this included vegetation,
water body, and bare surfaces.
The spatial accuracy assessment utilised included
producer accuracy (PA), user's accuracy (OA),
and overall accuracy (OA) indices (Table 3). Also,
KAPPA analysis was performed to ascertain the
level of accuracy of image classification. Moreover,
z staftistics were calculated to validate the reliability
of the imagery accuracy assessment (Sinha, 2016).
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Table 3. Distribution of Validation Points (by LULC).

No. of Points
S/N
LULC Class Topographical GoogleEarth Ground Points
Map Map
1. Built-up 28 46 55
2. Non-built-up 35 55 60
Total 63 101 115

To vividly describe the pattern of the residential
neighbourhood in the study area, features of
interest such as major roads and the built-up area
were digitised in Google Earth and saved as kmil files
for further processing in ArcGIS. The converted
layers were then overlaid on a Google Earth map of
Akure where on-screen digitising was employed to
extract the built-up area and streets. Using the
Google Earth map complemented with the
ground-fruthing, the densities of the buildings were

Table 4. Parameters and Variables for Assessment.

digitised to classify the study area into three
residentfial zones: High-density, Medium-density,
and Low-density residential zones.

The first step in the analysis of data obtained
through  the  questionnaire involved  the
identification of parameters and variables for
assessment. Two parameters were involved in the
analysis; the socio-economic status of respondents
and the quality of buildings (Table 4).

S/N Parameters Variables Tag
) ) Age X1

1. i)oao-economm (n= Gender X2
Marital Status X3

Level of Education X4

Occupation X5

Average Income X6

2. Housing Quality (n = House Type Yi
11) Floor Y2

Wall Y3

Painting Y4

Roof Ys

Ceiling Y6

Water Y7

Toilet Y8

Waste Y9

Electricity Yio

Fence yn

Data obtained through the questionnaire were
analysed using percentages and mean which were
used to assess the socio-economic characteristics
of heads of households in Akure, and fo evaluate
the characteristics and quality of housing units in
Akure. The relationship between socioeconomic
status and the quality of buildings occupied by
respondents in the study area was determined
using Pearson Correlation Coefficient (Equation 3).
The purpose of the Pearson correlation coefficient
(denoted by r and also known as Pearson product-
moment correlation coefficient) is to determine the
relationship between two quantitative variables
and the degree to which the two variables
coincide with each another. In this study, the
Pearson correlation coefficient was employed to
measure  the linear relationship  between

socioeconomic status and the quality of buildings in
the study area.

_ _Z-00i-y)
JZ(xi—f)Z\/ yi-9)?
Where:
X = socio-economic characteristics of respondents
(xX1_g. Table 4)
y = the quality of the building (y;_11. Table 4)

(Eq.3)

In Pearson Correlation Coefficient, the correlation is
strong (or high) if ris £0.50 < £ 1; moderate degree if
rris £0.30 < £ 0.49, and low (or small) correlation
when the value lies below +0.29.

Housing quality was derived by finding the average

of the mean values of y;_11 (Equation 4).

y=Y Wi +y2+..... yn)/n (Eq. 4)
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Therefore, the variance of housing quality was
derived by finding the average of the variance
values of y;_41 (Equation 5).

y=3 (vy1+vy2+ ... vyn)/n (Eq.5)

4. Results and Discussion

4.1. Image Analysis

This section contains the results of image analysis
such as classification info land use/cover classes,
area statistics calculation, accuracy assessment,
and extraction of the built-up class.

4.1.1. General landcover of the study area

For this analysis, the land use and land cover (LULC)
in the study area were classified into two broad
classes; built-up and non-built-up areas (Table 5).
While the non-built-up area covered just about a
quarter of the total land area (26.9%), the built-up
covered 73.1% (Table 5).

LEGEND
|:| Akure

Road

Built-up
Non-built-up

2.5 1.25 0
I

Table 5. Imagery classification.

Class Name Area covered % (of Total
(km?) Land area)

Built-up 724.42 73.1

Non-built up 266.58 26.9

Total 991 100

Sources: Landsat OLI/TIRS 2021 (Path 190 Row 55).

Figure 2 shows the spatial occurrence and area
extent of the two classified land covers in Akure in
2021. The built-up was found in almost every part of
the study area. Although the built-up area has
spread to almost every part of Akure, there were still
patches of non-built-up portions in the city. At this
stage, Akure can be described as a fully developed
urban centre in 2021.

Ado Ekiti Rd

Benin Rd

Figure 2. General landcover of Akure, 2021.

4.1.2. Results of accuracy assessment

Results of the image classification accuracy
assessment indicate that the producer’s accuracy
(PA) = 97.66, the user's accuracy (UA) = 100.00, and
the overall accuracy (OA) was 99.74% (Table 6).

Table 6. Imagery classification and accuracy assessment.

Kappa analysis was 0.9237 and z statistic yielded
44,08. These values indicate that there were
significant agreements between the validation
points and the exfracted classes (Zanon ef al.,
2019).

Class Name Land Area % (of Total PA UA
(km?) Land area)
Built-up 724.42 73.1 97.66 100.00
Non-built up 266.58 26.9 93.09 99.87
Total 991 100

Overall Accuracy = 99.74%
Kappa Statistics (K) = 0.9237
Z statistics = 44.08

Sources: Landsat OLI/TIRS 2021 (Path 190 Row 55)
Note: PA = producer’s accuracy, UA = user’s accuracy, OA = overall accuracy
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4.2. The Built-up Area of Akure

The built-up area comprises residential quarters,
business premises, and public utility buildings.
Residential quarters provide accommodation for
the human being; they are where man lives.
Business premises are areas of commerce and
economic activities. The business premises also
include areas of industrial activities, whether local
(indigenous) or modern. Public utility buildings are
such areas that provide a common palace for

LEGEND
|:| Akure

——— Road

Built-up

25 1.25 0

community/fownship activities. Among such public
buildings are the king's palace, town hall, places of
worship (churches and mosques), all-day open
market system, police station as well as educational
and health institutions. Figure 3 shows the spatial
occurrence and the extent of the built-up area of
Akure in 2021. The built-up area occupied an area
of 724.42 km? (73.11%) spread to every part of the
study area.

Ado Ekiti Rd

Benin Rd

Figure 3. The Built-up Area of Akure, 2021.
Source: Landsat 8 OLI/TIR, 2021

4.2.1. Pattern of the Residential Neighbourhood

The residential neighbourhood includes all areas
occupied by residential buildings. These buildings
were found in every part of the study areq;
however, the heaviest density was in the central
part of the study area where the development
impulses were more concentrated. Public ufility
buildings like the palace, town hall, many places of
worship (churches and mosques), all-day open
market system and oldest buildings in the city were
found to form circular rings around Arakale, Igisan,
Obao-Adesida Road, and CMS areas of the
seftlement  (Figure  4). Asides from  this

concentratfion, sporadic developments dotted
some areas in the northern and eastern parts of the
study area. The pattern exhibited by the built-up
area in the cenfral part was found to be following
the Concentric Zonation pattern identified by
Burgess in 1925 (Figure 4).

Housing developments were found to follow the
axial corridors created by the roads. This is most
noticeable along Akure — Benin, Akure — Ado Ekiti,
Akure — Ondo, and Akure - llesa roads (Figure 4).
Thus, this encouraged the development of a linear
pattern of growth similar to Hoyt's sectorial pattern
(Hoyt, 1939).
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Figure 4. Pattern of Residential Neighbourhood in Akure.

4.3. Socio-Economic Characteristics of
Respondents

The average monthly income of respondents was
based on a threshold of 830,000 ($66.67) which was
the minimum labour wage in the country at the time
of this study. Respondents in the area were well-
educated with only 13.8% without any formal
education. Also, the majority of the respondents
were gainfully employed; only 11.5% were either
students or unemployed. However, at the zonal

level of analysis, there were some internal disparities

respondents. For instance, whereas primary and
secondary education were mostly favoured in the
HRZ, secondary and tertiary education were more
prominent in the other zones. Also, in the HRZ and
MRZ, trading and craffmanship were the major
human occupations, while civil service and trading
were the most atfractive occupations in the LRZ.
Though, income distribution appears to be similar
across the three zones; the point of departure was
in the spread of middle-high income (&200,001;
$444.44 -8{500,000; $1,111.11); the majority of whom

in the socio-economic  characteristics  of were found in the LRZ (Table 7).
Table 7. Socio-Economic Characteristics of Respondents.
Tag Residential Zones Total
Characteristics
High Medium Low
N % n % N % N %o

X1 Age
18 - 40 years 31 15.9 26 21.8 9 13.1 66 17.2
41 - 65 years 86 44.1 54 45.4 23 33.3 163 42.6
Above 65 78 40.0 39 32.8 37 53.6 154 40.2
Total 195 100 119 100 69 100 383 100

X2 Gender
Male 122 62.6 78 65.5 51 73.9 251 65.5
Female 73 37.4 41 34.5 18 26.1 132 34.5
Total 195 100 119 100 69 100 383 100

X3 Marital Status
Married 88 45.1 76 63.9 36 52.2 200 52.2
Single 36 18.5 20 16.8 27 39.1 83 21.7
Divorced 24 12.3 8 6.7 4 5.8 36 9.4
Widowed 47 24.1 15 12.6 2 2.9 64 16.7
Total 195 100 119 100 69 100 383 100
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X4 Level of Education
No Formal Education
Primary Education
Secondary Education
Tertiary Education
Total

X5 Occupation

Civil Service
Self-employed/Craftsmanship

Trading

Others

Unemployed

Total

Average Monthly Income

<N30,000* (< $66.67*)

30,000 ($66.67) - 100,000 ($222.22)
100,001 ($222.22) - 200,000 ($444.44)
200,001 ($444.44) - 8500,000 ($1,111.11)
>N500,000 (> $1,111.11)

Total

X6

32
51
74
38
195

14
65
72
21
23
195

48
82
34
28
3
195

16.4 13 10.9 8 11.6 53 13.8
26.2 28 23.5 4 5.8 83 21.7
37.9 42 35.3 21 30.4 137 35.8
19.5 36 30.3 36 52.2 110 28.7
100 19 100 69 100 383 100
7.2 21 17.6 31 449 66 17.2
33.3 39 32.8 7 10.1 111 29.0
36.9 30 25.2 12 17.4 114 29.8
10.8 16 13.4 11 15.9 48 12.5
11.8 13 10.9 8 11.6 44 11.5
100 119 100 69 100 383 100
24.6 34 28.6 10 14.5 92 24.0
42.1 31 26.0 8 11.6 121 31.6
17.4 22 18.5 21 30.4 77 20.1
14.4 23 19.3 24 34.8 75 19.6
1.5 9 7.6 6 8.7 19 4.7
100 119 100 69 100 383 100

Source: Field Research, 2021

Notes: *The official minimum wage in Nigeria was #30,000 (USD 66.67) per month.
**Conversion was based on a conversion rate of 8450 to $1 as of September 2021

4.4. Quality and Characteristics of Residential
Houses

The most common types of residential housing units
in the study area were of the ftraditional type
(50.1%). Modern flat buildings and duplexes were
more common in the low residential area. Materials
used for flooring indicated that modern techniques
were not yet fully adopted in the study areaq;
concrete or cement flooring styles still predominates
in Akure at an average of 50.9% with the highest
proportion found in the high-density residential zone
(66.2%). Modern and fashionable flooring styles
were not fully adopted; while only 44.6% were tilled,

Table 8. Quality and Characteristics of Residential Buildings in Akure.

just 3.4% used terrazzo materials (Table 8). However,
standard roofing and ceiling materials were being
gradually accepted in the area (asbestos ceiling,
50.1%; plastic P. O. P. 24.5%; carved P. O. P 22.5%).
Results indicated that 67.1% of the sampled houses
were fully plastered. However, internal variations
between the zones reveal that 75.9% in the high-
density zone and 71.0% in the low-density zone were
fully plastered. This contrasted the situation in the
medium-density zone where only 50.4% were fully
plastered; none of the buildings was with mud walls.
(Table 8).

Tag Residential Zones Total
Materials Used for Construction High Medium Low
n % n % n % N %
Y1 House Type
Traditional compound (Bungalow) 84 43.1 16 13.4 7 10.1 107 27.9
Traditional compound (Storey Building) 43 22.1 27 22.7 15 21.7 85 22.2
Traditional compound (mixed) 9 4.6 5 4.2 0 0.0 14 3.7
Bungalow (flaf) 32 16.4 4] 34.5 18 26.1 91 23.8
Storey Building (Multi-flat) 21 10.8 16 13.4 6 8.7 43 11.2
Duplex 6 3.1 14 11.8 23 33.3 43 11.2
Total 195 100 119 100 69 100 383 100
Y2 Flooring
Mud or Earth 3 1.5 0 0.0 1 1.4 4 1.0
Concrete/Cement 129 66.2 62 52.1 4 5.8 195 50.9
Tiles 62 31.8 51 42.9 58 84.1 171 44.6
Terrazzo/Granolithic 1 0.5 6 5.0 6 8.7 13 3.4
Total 195 100 119 100 69 100 383 100
Y3 Walling
Mud only 3 1.5 0 0.0 1 1.4 4 1.0
Plastered mud 16 8.2 9 7.6 2 2.9 27 7.0
Clay bricks 7 3.6 16 13.4 12 17.4 35 9.1
Concrete blocks 21 10.8 34 28.6 5 7.2 60 15.7
Plastered concrete blocks 148 75.9 60 50.4 49 71.0 257 67.1
Total 195 100 19 100 69 100 383 100
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Y4 Roofing

Asbestos sheets (Addex)
Concrete Deck

Zinc

Roofing Tiles

Total

Ceiling Materials
Asbestos

Concrete

Carved P. O. P.

Plastic P. O. P.

Total

Painting

Entire Building

Inside only

Outside only

Not painted

Others

Total

Water Sources (main source)
Borehole

Well

River/stream

Public water service
Total

Toilet facility

Water system

Pit

Bush

River/stream

Public toilet

Total

Electricity (main source)
Public

Generator
Solar/inverter

Others (candles, lanterns, rechargeable lamps)
Total

Y5

Yé6

Y7

Y8

Y9

Y9 Security fence
Full

Part

None

Total

Waste disposal
Containers/bags
Open dump site
Gutter

Public dust bin
Private collector
Burning
Landfilling
Stream

Total

Y10

10

175

195

110

19
58
195

76
32

64
22
195

39
103

53
195

110
29

56
195

14
153
22

195

61
14

120

195

27
33

72

31
19

195

5.1 2 1.7 2 29 14 3.7
4.1 13 10.9 7 10.1 28 7.3
89.7 96 80.7 25 36.2 296 77.3
1.0 8 6.7 35 50.7 45 1.7
100 119 100 69 100 383 100
56.4 59 49.6 23 33.3 192 50.1
4.1 3 2.5 0 0.0 11 2.9
9.7 36 30.3 31 44.9 86 22.5
29.7 21 17.6 15 21.7 94 24.5
100 119 100 69 100 383 100
39.0 52 43.7 42 60.9 170 44.4
16.4 21 17.6 13 18.8 66 17.2
0.5 3 2.5 1 1.4 5 1.3
32.8 41 34.5 9 13.0 114 29.8
1.3 2 1.7 4 58 28 7.3
100 119 100 69 100 383 100
20.0 37 31.1 43 62.3 119 31.1
52.8 64 53.8 19 27.5 186 48.6
0.0 1 0.8 1 1.4 2 0.5
27.2 17 14.3 6 8.7 76 19.8
100 119 100 69 100 383 100
56.4 71 59.7 59 85.5 240 62.7
14.9 31 26.0 4 5.8 64 16.7
0.0 0 0.0 4 58 4 1.0
0.0 1 0.8 1 1.4 2 0.5
28.7 16 13.4 1 1.4 73 19.1
100 119 100 69 100 383 100
7.2 12 10.1 10 14.5 36 9.4
78.5 69 58.0 28 40.6 250 65.3
11.3 36 30.3 29 42.0 87 22.7
3.1 2 1.7 2 10 2.6
100 119 100 69 100 383 100
31.3 68 57.1 49 71.0 178 46.5
7.2 23 19.3 13 18.8 50 13.1
61.5 28 23.5 7 10.1 155 40.5
100 119 100 69 100 383 100
13.8 21 17.6 8 11.6 56 14.6
16.9 12 10.1 1 1.4 46 12.0
3.6 1 0.8 2 2.9 10 2.6
36.9 59 49.6 21 30.4 152 39.7
15.9 14 11.8 27 39.1 72 18.8
9.7 5 4.2 7 10.1 31 8.1

2.1 7 5.9 2 2.9 13 3.4
1.0 0 0.0 1 1.4 3 0.8
100 119 100 69 100 383 100

Source: Field Research, 2021

4.5. Correlation between Socio-Economic
Characteristics and House Quality

Results of coefficients of correlation between socio-
economic characteristics of respondents and
house quality at the level of the residential zone in
Akure, Nigeria indicated that there were high
correlations between house quality and level of

education (r = 0.99) in the high- and medium-
density residential zones (Table 9). In the low-density
residential zone, only occupation had a significant
relationship with housing quality (r = 0.60). There
were inverse correlations between housing quality
and average monthly income (-0.454), and marital
status (-0.689).

Dr. Adewale Mukhtar Olayiwola and Professor Dr. Olayinka Akinsumbo Ajala 226


http://www.ijcua.com/

JOURNAL OF CONTEMPORARY URBAN AFFAIRS, 6(2), 217-231/ 2022

Table 9. Correlation between Socio-economic Characteristics and Housing Quality (by Zone).

House Age Gender Level of Education Occupation Average Annualrrital Status
Quality Income
High-Density Residential Zone
Housing 1.000
Age 0.613 1000
Gender 0338 0.796 1.000
Level of Education 0993 0.871 0.678  1.000
Occupation 0428 0813 0.769 0813 1.000
Average Annual Income 0.978  0.886 0750  0.919 0.797 1.000
Marital Status 0.868  0.909 0.926  0.805 0.077 0.952 1.000
Medium-Density Residential Zone
Housing 1.000
Age 0.736 1.000
Gender 0.695 0.698 1.000
Level of Education 0.900 0.901 0.767 1.000 0.334
Occupation 0.313 0.924 0.879 0.334 1.000
Average Annual Income 0454 0904 0.805 -0.285 -0.904 1.000
Marital Status 0689 0.898 0.967 -0.909 0.573 0.374 1.000
Low-Density Residential Zone
Housing 1.000
Age 0.922 1.000
Gender 0.426 0.817 1.000
Level of Education 0.408 0.913 0.678 1.000
Occupation 0.601 0.877 0.769 0.442 1.000
Average Annual Income 0.470 0.968 0.750 0.129 0.508 1.000
Marital Status 0.366 0.997 0.914 0.997 0.464 -0.154 1.000

Source: Field Research, 2021

At the level of the entire city, results indicate that all
the socio-economic characteristics considered
have a high correlation with the quality of
residential housing units occupied by the

respondents. Level of education with a correlation
coefficient of 0.588 has the weakest correlation with
housing quality in the study area (Table 10).

Table 10. Aggregate Correlation of Housing Quality and Socio-Economic factors.

House Age Gender Level of Occupation Average Annual Marital
Quality Education Income Status

High-Density Residential Zone

Housing 1.000

Age 0.613 1000

Gender 0338 0796 1.000

Level of Education 0993 0871 0.678 1.000

Occupation 0428 813 0.769 0.813 1.000

Average Annual Income 0.978 0.886 0.750 0.919 0.797 1.000

Marital Status 0.868 0909 0.926 0.805 0.077 0.952 1.000

Source: Field Research, 2021

4.6. Discussion

The socioeconomic variables considered in this
study spread across all works of life. The high
similarity of some of the socio-economic
characteristics considered among the three
residential zones in the study area indicates that the
population in the study was of homogeneous
characteristics. Results of the general land

use/cover analysis through Landsat imageries show
that more than half (55.1%) of the total land in the
study area had been built up. Though there were
sporadic developments in other parts, there was a
remarkable expansion of the built-up area in the
central part. This corroborates the findings of other
studies that residential land accounts for the largest
proportion of total urban land uses in many African
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cities (Coker et al., 2008; Arku et al., 2011; Ezeanah,
2020).

Like Ogu (2002), this study identified three residential
zones in the study area based on building densities
(high-density, medium-density, and high-density
zones). The high-density zone is the core area of the
city where the oldest buildings are found; this is
where the settlement started. The zone lacks
planning controls and there was a very little touch
of modern technology in the housing standards.
However, some of the buildings have been either
renovated or reconstructed, particularly along the
major roads. This zone houses the largest share of
the business and economic activities in the city;
therefore, the area was swarming with a large
population, and of course the attendant noisy
environment.

In the medium-density residential zone, there were
traces of the infroduction of new waves of
development. The houses were of better quality
than in the old core of the city. The majority of the
inhabitants of this zone were average-income
earners who were able to own a house or afford to
pay the house rent. This zone contains more roads,
most of which lead outwards from the city. Thus, in
place of the concentric pattern formed in the high-
density zone, foundations for the sectorial pattern
were laid in the medium-density area. The low-
density residential zone was a bit more orderly with
sophisticated building materials than other zones. In
agreement with Jiboye (2010), housing facilities in
this zone were found to be befter and more
sufficient than in the other zones. Residential houses
in this zone agree with the description of some
earlier studies that housing is not just a shelter
because it includes all the social services and
ufilities that make a neighbourhood a habitable
sefting (Kearney, 2006; Adeleye et al., 2014; Brkanic,
2017).

The observed variations in the quality and
characteristics across the different residential zones
in Akure might not be unconnected with the
educational levels and type of occupation of the
inhabitants (see Table 7). Considering the
settflement at large, though mud walls and earth-
surfaced floors are fast disappearings in the study
area, the result indicates that the level of
technology of building construction in the area was
still at a rudimentary level.

5. Conclusion

This study has shed some light on the quality and
condifion of residential housing in Akure, especially
in ferms of adequacy of basic housing utilities as
well as relationships between the socio-economic
characteristics of residents and the quality of
buildings occupied in Akure, Nigeria. Results of the
study have revealed that there were differential
relationships between house quality and the socio-

economic characteristics of respondents across the
three residential zones in Akure, Nigeria. For
instance, there were high correlations between
house quality and level of education in the high-
and medium-density residential zones. In the low-
density residential zone, only occupation had a
noteworthy relationship  with  housing quality.
However, there were inverse correlations between
housing quality and an average monthly income as
well as marital status in all the zones. Moreover, the
study observed that inadequate housing facilities
are fundamental to the observed deteriorating
housing qualities in the study area. Therefore, the
study recommends as follows.

First, for sustainable housing delivery in the study
area, house owners should be educated on the
relationship between essential housing facilities and
the health of the inhabitants. This will encourage
property owners to accept any byelaws that may
be enacted to induce housing providers to provide
certain basic services in their houses. Second,
noting that poor housing quality is linked with low
income, poverty alleviation programmes should be
improved to reduce the unemployment rate in the
country which will enhance the provision for basic
household facilities and proper maintenance of
buildings. Moreover, there is a need for a renewal
programme through a renovation approach and
the construction of more roads to open the
devastated areas.

Although few concepts of housing quality were
explored in this study, it makes some relevant
conftributions to the existing body of knowledge on
housing research. It has shed some light on the
opinions of residents on the quality and condition of
housing in Akure, Nigeria. Also, the study has
successfully employed Remote Sensing and
Geographical Information System techniques to
evaluate the pattern and quality of residential
housing units which did previously not exist in the
stfudy area. In addition to this, the study has
incorporated housing patterns and housing quality
in just one research, which is very infrequent.
Furthermore, the findings of the study, through the
stafistical analysis of the correlation between the
socio-economic characteristics of respondents and
house quality, have provided a set of specific
factors influencing house quality and
characteristics in the study area. Nonetheless, one
major policy implication that can be drawn from
the findings of this study is that adequate and
effective measures to ensure residential land use
development control should be infroduced.
Therefore, it is hoped that the findings of this study
will provide a sufficient basis for policy afttention on
housing improvements in major urban cenfres in the
country. The evaluated concepts can serve as a
basis for further studies on housing quality
assessment. Also, this study can be used as a
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foundation for the evaluation of other setfs of
valuable criteria for analysing the characteristics
and quality of residential housing.
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During the lockdown period, people were restricted from doing many
things, particularly activities outside the home, putting strain on
psychological circumstances. This study intends to demonstrate that
providing a home garden to improve the psychological state of the
workers' community may alleviate the challenges of access to green
open space in city settings. This study investigates the psychological
state of employees and the impact of home gardens on the psychological
state of workers in numerous cities in Indonesia during the pandemic.
The survey was carried out utilising the Snowball sampling approach
by asking various questions and filling out a questionnaire on the
participants' backgrounds and psychological problems using PSS-14
and WEMWRBS. Data from participants were analysed using correlation
and ANOVA. According to the findings of this study, the presence of a
home garden utilised for activities has a substantial impact on the
psychological condition of the working community. It is advised that the
workers' community participate in activities in the home garden five
days a week for at least one hour. On the other hand, it is suggested that
urban housing developers pay more attention to the house garden and

its constituent aspects.
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1. Introduction

In some cities, more than 20% of green open areas

Urbanization, which is expanding year after year,
makes big cities in many countries more
congested and disorganised (Houlden et al,
2018). The increased urbanisation adds to a
reduction in the number of fields that may be
utilised as green open spaces (GOS). This occurs in
several major cifies, partficularly on Java Island,
including Jakarta, Bandung, Semarang,
Jogjakarta, and Surabaya (Budiman et al., 2014).

are removed in less than or more than ten years
(Budiman et al., 2014). As previously stated, just
12.12% of Jakarta's land area is utilised for GOS.
This reality contradicts the rule written in the
Indonesian Republic No. 26 in 2007 about Space
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Structuring  (Article  29) and  Government
Regulafion No. 15 in 2010 about The
Implementation of Space Structuring (Article 36),
which states that the ideal GOS is at least 30% of
the city area width (20% public GOS and 10%
private GOS).

The benefits of having GOS include offering a
space for sports, social events, or nature-related
activities, providing fresh air, and making the
environment become physically (de Vries et al.,
2003) and mentally (Douglas et al., 2017; Houlden
et al., 2018) healthier. Maintaining their bodies'
psychological and physiological health is crifical
for persons who live in densely populated cities
and are serious about their employment. These
circumstances compel everyone to take a break
in order to return to work in good spirits and with a
healthy body. Sports improve cardiac function,
bodily flexibility, and emotional state greatly (Xie
et al., 2020). Aside from that, social engagement
is important for both types of wellness. People
engage more when they interact with others
around them. It will improve their psychological
and bodily well-being indirectly (Kemperman &
Timmermans, 2014; Pratiwi et al., 2019, 2020; Xie et
al., 2020). Meanwhile, activities that may be done
oufside the house are prohibited during the
pandemic. The limitation makes access to public
green open spaces, which may be utilised as a
facility to refresh the body, exceedingly limited.
During large-scale social restrictions (lockdown in
a large region) in Indonesia, individuals are
severely restricted in many ways, particularly the
activities they can engage in outside the home.
This case strains the psychological state and
individual prosperity (Pfefferbaum & North, 2020).
Citizens in some European countries opt to find
green areas closer to their homes to address the
issue of a shortage of activities outside the house.
This situation leads fo an increase in the number of
persons visiting green spaces fewer than 200
meftres from their homes (Ugolini ef al., 2020).
Subsequent research indicates that the increased
infection risk is to blame for the decline in outside
room activities, particularly visits to green spaces

2. Materials and Methods

2.1 Experiment Sites

The study was conducted across Java Island,
located at 113°48'10"- 113°48'26" EL and 7°50'10"
- 7°56'41" SL (Figure 1), which has a population
number 56,10% of the total Indonesian People in
2020 and has productive age workers as big as
56,87% of the total productive age workers in
Indonesia in 2022. Java Island has the highest
proportion of productive-age employees
among Indonesian  islands  (BPS-Statistics

during the pandemic. Due fo this risk, individuals
are advised to attend to the nearest green space
(Xie et al., 2020). The use of the home garden as
the closest green area to the living space as a
facility to stabilise the psychological state, such as
lowering the degree of stress, becomes the
subject of this study.

The difficulty of accessing green open spaces in
meftropolitan areas, as well as the increasing
psychological health of the working community
during the pandemic, prompted researchers to
consider if these two issues might be addressed in
one way, by providing appropriate land for home
gardens. Furthermore, individuals in major cities,
particularly in Indonesia, are losing sight of the
importance of having a garden in their houses for
physical and psychological well-being. As a result,
this study generates the premise that having a
home garden will alleviate these concerns. In this
sifuation, a home garden is defined as a field that
is large enough to give the ideal space for the
individual or all family members and contains
plants that help address psychological difficulties,
particularly those caused by everyday life
pressures.

As a result, this study will examine the
psychological impacts of the availability of home
gardens and the sorfs of activities performed
within the home to mitigate the effects of stress on
employees. This study intends to examine the
workers' psychological conditions, particularly
their stress levels, and to discover the impacts of
home gardens on the psychological conditions of
the people who reside in the house, particularly
employees who live in certain major cities in
Indonesia. The benefit sought from this study is to
share knowledge with society, particularly
Indonesians. In this example, the knowledge is
connected to the effect of a home garden on
psychological conditions. This study argues that
having a home garden might help avoid
psychological disorders caused by work stress or
stress during a pandemic that may return in the
future.

Indonesia, 2022). This study uses Java Island as a
case study since its development and
populafion growth rates are the fastest,
allowing the main cities on this island to be
compared to cities in other countries with similar
rates. Java Island has 132.107 km2 for its
coverage mainland (Sholeh & Wibowo, 2015),
and its geographical boundaries are as follows:
North Boundary: Java Sea

East Boundary: Bali Strait and Bali Island

South Boundary: Indian Ocean
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West Boundary: Sunda Strait and Sumatera
Island

This research was conducted online on Java
Island from November 2021 to March 2022, with
three phases of deployment. The first part
consists of developing the research proposal
and obtaining approval from November to

December 2021. In January 2022, the second
phase began with a preliminary survey and was
expanded with the layout of questions focusing
on the individual's psychological health and the
condifion of each home garden. The last phase
is gathering qualitative and gquantitative data
about research subjects via questionnaires.
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Figure 1. Study location map.
Note: Banten (Cilegon, Tangerang), DKl Jakarta, West Java (Bandung, Bekasi, Bogor, Cianjur, Cimahi, Cirebon, Depok,
Indramayu, Karawang, Purwakarta, Subang), Central Java (Batang, Blora, Boyolali, Cilacap, Karanganyar, Kendal, Klaten, Pati,
Semarang, Wonogiri), DI Yogyakarta, East Java (Banyuwangi, Gresik, Kediri, Madiun, Malang, Nganjuk, Probolinggo, Sidoarjo,

Surabaya, Tulungagung)

2.2 Data Collection
The study makes use of both primary and
secondary data. The primary data utilised was

Table 1. Types, forms, and sources of study data.

obtained via an online questionnaire, while
secondary data was obtained from a literature
review (Table 1).

Data type Data form Data source
. . Map (location, border, .
Geographical site and width) Literature study
Participants’ psychological condifion Descriptive Questioner
The useful and influence of home . Questioner and
Descriptive

garden

literature study

The data was collected from the study
participants by distributing questionnaires using
online snowball sampling. Based on the findings
of the shared questionnaires, the sample
population was expanded as far as possible.
The first questionnaire was sent at random to
Java Island residents using social media
platforms such as WhatsApp, Twitter, and
Instagram. The research participants who had
completed the questionnaires were re-
evaluated to ensure that they met their
requirements. The study began with a
preliminary survey of the home gardens and the

conditions of the participants. The survey on the
participants' home gardens was exclusively
performed online, using questionnaires that
included questions about the garden's
condition, tfotal area, garden components,
plant varieties, and the number of plants in the
home garden. It was then expanded by
conducting a poll of the participants. Some
guestions were asked via questionnaires in this
poll. Those questions were relevant to the
participants’ backgrounds, particularly their
employment, the health of psychological
conditions (stress and mental health levels), and
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the participants were required to respond using
a Likert 5-point scale (such as very good, good,
average, bad or very bad) (Corley et al., 2021).
The level of stress is determined by the
Perceived Stress Scale (PSS-14) (Cohen, S.,
Kamarck, T., Mermelstein, 1983; Huang et al.,,
2020; Jiang et al., 2017; Ribeiro Santiago et al.,
2020), while the level of mental health is judged
by Warwick-Edinburgh Mental Well Being Scale
(WEMWABS) (Chalmin-Pui et al., 2020, 2021;
Wicaksono et al., 2021).

The use of Indonesian PSS-14 questionnaires
refers to the studies in Indonesia (Aris et al,
2019), while WEMWRBS questionnaires used the
version translated info Indonesian language
(Wicaksono et al., 2021). Participants in the
study were also invited to snap photos of their
gardens and upload them to the surveys. This
exercise was carried out by the study's
participants. Product Moment Pearson's was

used to conduct the validity test for the items
and factors on the three measuring instruments
(WEMWBS and PSS-14). Meanwhile, Cronbach's
Alpha approach was utlilised to assess the
efficacy of both assessment systems (Table 2).
WEMWABS has one dimension as a result of the
Principal Component Analysis test and the
directions for applying each measuring
instrument, but PSS-14 has two dimensions. Table
3 contains the specifications for each
measuring instrument.

2.3 Participants

Participants in the study originate from the
study's area, which is in the cities of Java Island.
Participants in the research range in age from
20 to 54 years old and are currently working
(Law No. 13 of 2003), either within or outside the
home, and not during their school or university
studies.

[ Preliminary survey ]

Garden conditions and
plant types in general

Y

Background, psychological health
condition of the subject (using the PSS-
14 and WEMWBS questionnaires), and

the habit of using the park

Calculation of the required
population based on a
preliminary survey

Y

( Research Execution J

Distribution of questionnaires through
Google Form services and explanations
of rescarch procedures to cach subject

Subject filling out the questionnaire regarding
background, psychological health condition of
the subject (using the PSS-14 and WEMWBS
questionnaires), and the habit of using the park

Data analysis

Figure 2. Research flow.

2.4 Analysis Methods

The first phase questionnaire results are assessed
utilising the validity and reliability levels via the
correlation  of Product Moment Pearson's
(validity) and Cronbach's alpha (reliability). The
sample dafta is examined using Pearson
correlation analysis as well as ANOVA with HSD-
Turkey as the extension test on the results of

mental well-being and stress level (PSS and
WEMWSRBS) in the groups of individuals who do
not have a garden and those who do have a
garden. (Corley et al., 2021; Oka et al., 2008; Xie
et al., 2020). The data processing application
used in this study is IBM SPSS version 26 and
RStudio version R-4.0.5.
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Table 2. The result of the Validity dan Reliability of the three measurement tools (n=192).

Questionnaire Factor Total Item-Correlation (rcit) Cronbach's a

WEMWABS Positive 0,603 - 0,803 0,930

PSS-14 Positive 0,325-0,667 0,681
Negative 0,004 - 0,708 0,728

Table 3. The specification of the three measurement tools according to each dimension .

Questionnaire  Dimension ltem l[fem Example
WEMWBS Positive 1-14 | feel optimist about my future
PSS-14 Positive 4567910 13 How of’rg_n do you feel optimistic about
your ability to handle your problems?
Negative 12381112 14 How often do you feel nervous and
stressed?
3. Result who live in cluster occupation 13% (n = 25). Their

3.1 The Characteristics of Sociodemographic

The total number of participants in both phases
of the study is 206. In the first phase, fourteen
participants reported that they did not meet the
requirements for qualification. Only 107 of the
192 participants in the first phase indicated their
ability to proceed to the second phase (second
questionnaire), while the remaining seven did
not meet the criteria. The following are
descriptions of the participants'
sociodemographic characteristics based on
the questions on the initial questionnaire (Table
6). The average age of the research
participants is about 35.5 + 11.5, and the
majority (n = 35) are between the ages of 20
and 24. The gender makeup of the study
participants is 38.5% male (n = 74) and 61.5%
female (n=118). West Java Citizens account for
49.5% of participants (n = 95), Special Territory of
Yogyakarta accounts for 12.5% (n = 24), DK
Jakarta accounts for 10.9% (n = 21), Cenfral
Java accounts for 10.4% (n = 20), East Java
accounts for 10.4% (n = 20), and Banfen
accounts for 6.3% (n = 12). Private workers make
up 62.5% (n = 120), public servants make up
13.5% (n = 26), and entfrepreneurs make up 24%
(n = 46) of the research participants. Aside from
the participants' occupations, how they do their
duties is also observed. According fto the
statistics, 41.7% (n = 80) of participants work
offline, 21.9% (n = 42) work from home (WFH),
and 36.5% (N = 70) work hybrid (a mix of online
and offline work settings). As many as 83.3% (n =
160) of the participants do not have a chronic
condifion, whereas 16.7% (n=32) have one, one
of which is bipolar. The study participants are
divided into three groups: those who live in
vilage areas as large as 26.6% (n = 51), those
who live in housing 60.4% (n = 116), and those

living arrangements are as follows: private
house 55,7% (n = 107), family/relative house
28.6% (n = 55), and boarding/contract house/
15,6% (n = 30). A garden is available in the
homes of 92.7% (n = 178) of the survey
participants, whereas 7.3% (n = 14) do not have
one.

3.2 Sociodemographic Factors That Are Related
to Workers' Psychological Condition

In this study, workers' psychological state refers
to their level of mental well-being (as evaluated
by WEMWABS) and their level of stress (measured
by PSS-14). Figure 3 and Table 4 show the results
of the correlation test. Because the state of
mental well-being has a significant link to stress,
as high as -0,56 (p<0,01), it may be inferred that
the factor relating to one of the psychological
conditions has a connection (indirectly) with
other factors. The presence of a garden in the
home correlates with stress levels by as much as
0.14 (p<0,05), albeit this link is weak. The other
component is the age range, which s
separated into seven categories.  This
component is strongly related to the level of
mental well-being and stress, as high as 0,33
(0<0,01) for mental well-being and -0,31
(0<0,01) for mental stress.

The second component that becomes one of
the study's focal points is the type of job that is
related to stress levels as high as 0.16 (p<0,05).
The work method factor has a p-value of 0.061,
yet it is related fo stress levels as high as -0,14. It
signifies that there is currently insufficient
information to conclude that the work
approach is linked to stress levels. Another
aspect is the participants' living situation, which
is classified into three groups based on their
prosperity and stress level, with values ranging
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from -0,25 (p<0,05) to 0,21 (p<0,05). However, consider, where the mental well-being levelis as
this figure is regarded as insignificant in terms of high as -0,15 (p<0,05) (Figure 3 & Table 4).
influence. The province is the final factor to

Table 4. The result of the p-value correlation fest between psychological condition and sociodemographic factors.
Variable/Factor

Psychological Condition

Sex Age Health
Mental Well-being Level
0,357 0,000** 0,824
(WEMWBS)
Stress Level (PSS) 0,653 0,000** 0,521
Profession Work Type Work Method
Mental Well-being Level
,982 519 ,0869
(WEMWBS) 0,98 0,5 0,086
Stress Level (PSS) 0,028* 0,508 0,061
. . . Garden
Province Environment Living Status .
Existence
Mental Well-being Level
0,036* 0,445 0,000** 0,357
(WEMWBS)
Stress Level (PSS) 0,317 0,314 0,003** 0,048*
Note: (*) p-value <0,05, (**) p-value <0,01; p-value the correlation between mental well-being level and stress level = 0,000**
= z
w &
PSS £ £
T
Garden existence 007 014 &
¢ 5
Sexes -0.05 -0.03 01 2 a
g £
Age group 033 -0.31 -025 017 = 7
K @
= =2
Profession 0 046 0.05 0.08 042 & £ g
5 3
Work ty 20.01 - £
ork type 0.05 0.05 0.05 -0.01 -0.01 . z b
Work method 001 0.4 002 001 003 @8 085 2 . &
s £
Health 0.02 -0.05 -0.02 -0.02 0.13 041 0.1 -0.17 E £ 2
s §
Environment 0.06 0.07 0.09 007 0.01 001 -01 0 003 E z
£
Living status 025 021 029 -001 -042 01 004 0.04 015 01 3
Province -0.15 0.07 0.03 023 -0.27 0.02 -0.11 0.04 -0.21 0.1 022

-1 -0.9-08-0.7-06-05-04-03-02-01 0 010203040506070809 1

Figure 3. Heat map of psychological condition correlation matric with sociodemographic factor
Note: The number close to 1 and -1 shows a strong correlation.

3.3 Home Garden Condition Factor and the stress. Only the mental well-being level variable
Habits that Have Connection with in the water feature component exhibits the
Psychological Condition. relationship. The sorts of activities done indoors

Figure 4 and Table 5 show the results of the and when the participants visit the garden have
correlation  study between psychological no associations and do not affect both
conditions and several factors related to the psychological situations. It may be concluded
home garden. The variables of garden visiting that only by visiting and interacting with the
frequency, length in the park (garden enjoying home garden as a natural landscape, stress
duration), garden acreage, and plant quantity levels can be reduced and mental well-being is
all influence the level of mental well-being and strengthened.
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Table 5. The result of the p-value correlation test between psychological condition and some factors related to a home

garden.
Psychological Visiting Visiti\:mgmble/hktor
Condition ivi isiti i
Frequency Duration Activity Type Visiting Time
Mental Well-being o e
Level (WEM) 0,007 0,000 0,053 0,338
Stress Level (PSS) 0,009** 0,002** 0,198 0,220
Garden Area Number of Wcﬁgr Feature
Plants Existence
Mental Well-being o * o
Level (WEM) 0,006 0,026 0,008
Stress Level (PSS) 0,03* 0,019* 0,164
Note: (*) p-value <0,05, (**) p-value <0,01
=
=
=
w )
PSS 7
@ ¢
Frequency 027 -0.26 E £ z
Duration 044 031 043 3 2
Types of activity -0.19 013 -0.2 -0.13 & ‘éﬂ . g
Visiting time 01 042 008 004 0.06 ;5 E §
2 =
Garden area 027 022 01 036 -012 -0.02 5 E
Water feature existence -0.26 014 0.02 -017 0.04 011 -0.27 §
Number of plants 022 -023 012 038 -0.18 -0.18 045 -0.17
A B

-1-0.9-0.8-0.7-0.6:05-04-0302-010 0102030405060.70809 1

Figure 4. The heat map of psychological condition correlation matric with the factor that is related to a home garden.
Note: The number close fo 1 and -1 shows a strong correlation.

4. Discussion
4.1 The Relationship of
Psychological Condition
Different ages had a strong association
(p<0,01) (Table 4) with mental well-being and
stress levels as high as 0,33 and -0,31. (Figure 3).
If the advanced test using HSD-Tukey and
ANOVA is used, the age factor affects the
condifion of mental well-being level and stress
level (p<0,05). In this situation, the age groups
40-44 and 45-49 have the highest levels of
mental well-being, while the ages 20-24 and
25-29 have the lowest levels of stress (Figure 5).

Age Group to

The findings back up prior research that claims
that age difference affects the psychological
condifion (Chalmin-Pui et al., 2021; Lehberger
et al., 2021; Priyantini et al., 2021; Theodorou et
al., 2021). Each age group has its own set of
psychological pressures, such as the range of
old adult age, which has concerns about their
pension fime, which affects their psychological
state. As they become older, their condition
improves (Chalmin-Pui et al., 2021; Theodorou
et al., 2021; WHO, 2017) (Figure 4).
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Figure 5. Box plot of age group factor with mental well-being level (left) and stress level (right).

4.2 The Relationship of Profession Types and
Work Methods to Psychological Condition
The results demonstrate that there is a link
between the types of occupations (p<0,05),
however, it is weak to stress levels as low as 0.16.
(Table 4 & Figure 3). In contrast, although having
larger p-values than (p=0,061), the work
approach lacks sufficient evidence to be stated
to have a link with stress level (Table 6). The
outcome in terms of profession kinds
corresponds to what WHO describes. The
workplace, according to WHO, is critical for
infervening in mental and physical health
disorders (WHO, 2017). This scenario can be
linked to a change in someone's job load, which
also has animpact on his mental health (Haoka
et al., 2010). When the test is expanded to
include the HSD-Tukey of occupation
component, the results show that entrepreneurs

40-

30 ‘

Stress level
.

20-

23,67 (a) 23,78 (a)

20,38 (b)

Government employee Private employee Entrepreneur

Profession

Stress level

and private workers had higher stress levels (23,8
+5,9 and 23,7 £ 5,4) than government officials
(20,4 £ 5,1) (Figure 6).

The method of work under consideration has no
association with stress levels and can
nevertheless be determined to have varying
averages. The work approach with the highest
stress level is the work method performed online.
It is reasonable to believe that the work
approach has an indirect relationship with stress
levels. It happens because there is no direct
guestion on how frequently the research
participants intferact with the environment
outside their residence (particularly during the
Coved-19 period) that is specifically designed
to address this topic. This notion is founded on
past research, which shows that the less one
interacts with the outside environment, the
worse one's psychological stateis (Corley et al.,
2021; Pouso et al., 2020).

40-

30

20-

RS 62,35 (a)
10- ’
62,35 (a)
Hybrid offline Online
‘Work method

Figure 6. Box plot of profession factor with stress level (left) and work method factor with stress level (right).
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4.3 The Relationship of Garden Existence in
Place of Living to the Psychological
Condition

One of the study's focal points is the impact of

garden presence on living space/occupancy.

The presence of a garden is related to stress

(p<0,05), but not to mental well-being (Table 4).

As previously stated, if a factor has a link with

only one of the psychological states studied, it

may be assumed that it also has a relationship
with  the other psychological conditions

(indirectly). It happens because there is a

significant connection between the ftwo

psychological disorders. Assuming the ANOVA
test is used to expand the test. In that situation,
the result shows that the garden existence
factor has a strong influence on stress level

40-

30-

Stress level

20-

23,03 (b)

Exist

(p<0,05), hence in the HSD-Tukey test, the living
place/occupancy with a garden has a lower
stress level (23,1 = 5,4) than the living
place/occupancy without a garden (26,0 +
5,4). (Figure 7). Both have the same average
stress level when seen via the stress level
category, but the three-point difference in the
score total has made a major difference. This is
connected to certain research that shows that
having a garden (in all senses) or plants
(individually or in a group) has a favourable
impact on psychological circumstances
(mental health) (Chalmin-Pui et al., 2021;
Corley et al, 2021; Elsadek et al., 2019;
Lehbergeretal., 2021; Luo et al., 2021; Xie et al.,
2020).

26,00 (a)

Absent

Garden existence
Figure 7. Box plot of garden existence factor with mental well-being level (left) and stress level (right).
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Table é. Sociodemographic characteristics and their relationship to psychological conditions.

WEMWBS

PSS-14

Category Sample (range: 14-70) (range: 0-56)
(n=192) Mean+ SD Category? p-value! Mean+ SD p-value!
Age
20-24 n=53(27,6%) 559+8,1 Moderate 0,000** 24.9+49 0,000%*
25-29 n=36(18,8%) 55,7+8,6 Moderate 25,0+ 6,6
30-34 n=11(5,7%) 55,7+7,3 Moderate 23,5 4,7
35-39 n= 14 (7,3%) 58,1 £ 6,1 Moderate 23,0+ 3,8
40-44 n=15 (7,8%) 65,5+5,5 High 21,5+5,1
45-49 n=29(15,1%) 62,3+6,0 High 21,2+4,9
50-54 n=34(17,7%) 60,4+6,9 Moderate 21,3+49
Sexes
Man n=74(38,5%) 59,1+7,4 Moderate 0,466 23,5+5,2 0,652
Woman n=118 (61,5%) 58,2+8,3 Moderate 23,1+£5,6
Province
West Java n=95(49,5%) 59,6 +7,7 Moderate 0,036* 23,1+5,8 0,317
Central Java n=20(10,4%) 57,6+6,3 Moderate 22,4+ 3.8
East Java n=20(10,4%) 59,8 +8,1 Moderate 229+5,0
Banten n=12(6,3%) 54,5+ 10,5 Moderate 23,7+4.5
DKI Jakarta n=21(10,9%) 58,1 +£7,7 Moderate 24,1 +4.4
DI Yogyakarta n=24(12,5%) 56,5+8,3 Moderate 24,1 £6,8
Profession
Government employee n=26(13,5%) 60,9+6,9 Moderate 0,981 20,4+5,1 0,028%*
Private employee n=120(62,5%) 57,5+7,9 Moderate 23,7+52
Entrepreneur n=46 (24%) 59,8 £ 8,3 Moderate 23.8+59
Work method
Offline n=280(41,7%) 58,4+7,9 Moderate 0,869 22,654 0,061
Online n=42(21,9%) 58,1 £8,2 Moderate 24,7+5.8
Hybrid n=70(36,5%) 59,1 +7,8 Moderate 23,1£5,2
Suffer disease
Yes n=32(16,7%) 58,8+8,1 Moderate 0,823 22,7+6,2 0,521
No n=160 (83,3%) 58,5+7,9 Moderate 23,4+53
Environment
Rural area n=151(26,6%) 58,6+7,7 Moderate 0,445 22,4+55 0314
Urban area n=116(60,4%) 58,1 £8,1 Moderate 23,6 £5,6
Cluster housing n=25 (13%) 60,7+ 7,7 Moderate 23,4+43
Living status
Private house n=107 (55,7%) 60,6 +7,4 Moderate 0,000** 222+55 0,003**
Relative's house n=>55(28,6%) 55,8+8,4 Moderate 245+52
Rented house n=30(15,6%) 56,2+7,0 Moderate 249+50
Garden existence
Exist n=178(92,7%) 58,7+7,9 Moderate 0,615 23,1£5,4 0,040%
Absent n= 14 (7,3%) 58,6 £8,5 Moderate 26,0 5,3

Note: (*) p-value <0,05, (**) p-value <0,01

' The significance level of Pearson correlation; the level of mental well-being (WEMWBS) and stress level (PSS-14) to some

categories (free variables)

2The categories of prosperity levels: Low (£42), Moderate (43-60), and High (=61)
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4.4 The

Influence of Habit Factor on the
Psychological Condition
Garden visits have a substantial correlation with
mental well-being (as high as 0.27) and stress
levels (as high as -0,26). This example makes a
significant difference in both psychological
states, so if an advanced test using HSD-Tukey is
used, the visiting frequency of 25 days per week
has the highest degree of mental well-being, as
high as 60,93. In contrast, the frequency of visits
on <1 day per week has the greatest stress level,
as high as 25,79. (Figure 8). This conclusion is also
shown in the durafion component inside the
garden, which has a very strong connection
with mental well-being (as high as 0.44) and
stress level (-0,31). According to the results of the
advanced test conducted by HSD-Turkey, a
duration of 1-2 hours and 22 hours spent within
the garden has a strong association with mental
well-being (as high as 0,44) and stress level (-

55,17 (b) 60,93 (a)

57,96 (ab)

70

|
‘ -
i
|
|
PR E—

80

Mental Well-being level
50

40

30

T T T
=1 day 2-4 days =5 days

Visiting frequency

Stress level

0,31). According to the results of the advanced
test conducted by HSD-Turkey, the durations of
1-2 hours and 22 hours spent within the garden
have the greatest mental well-being levels, as
high as 64,15 and 63,89, respectively, while the
period of <30 minutes has the highest stress level,
as high as 24,92. (Figure 9). The frequency and
duration factors demonstrated that both
factors, which were believed to be the habits of
study subjects from two weeks to a month
before the data were collected, had a
significant impact on the levels of mental well-
being and sfress. Previous research has also
shown that these aspects have an impact on
someone's psychological state. The more a
person visits his or her home garden and spends
time in it, the better his or her mental well-being
and stress level will be. (Shanahan et al., 2016;
Xie et al., 2020; Yang et al., 2020).

o R
<

21,52 (b) 22,63 (ab)

R —

25,79 (a)

T
=5 days

30

20

10

o

T

T
<1 day 2-4 days

Visiting frequency

Figure 8. Box plot with the average factor of visiting frequency related to the level of mental well-being (left) and level of
stress (right).
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24,92 (b)

o —
<

22,21 (ab)

20,56 (ab)

20
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L

<30 minutes 31-60 minutes 1-2hours >2 hours
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Figure 9. Box plof with the average factor of spending time duration in the garden in each visit related to the level of mental
well-being (left) and level of stress (right).
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4.5 The Influence of Home  Garden
Characteristics Factors on Psychological
Condition

The size of the garden and the number of plants
in it have a high correlation with both
psychological disorders. It occurs because both
parameters have a direct cause-and-effect
relationship, revealing that the larger the
garden space, the more plants there are inside
it. The association between garden area and
mental well-being level is as high as 0.27, and
the relatfionship between garden area and
stress level is as high as 0.22. An advanced HSD-
Turkey test demonstrates that a garden of 220
m2 confributes the greatest mental well-being
(the best) as large as 62,52, although the width
of the garden area has no meaningful impact
on the stress variable level (Figure 10). It is
possible to deduce that the garden width area
is related to stress levels, however, it does not
influence it directly. The impact of the width of

56,87 (b) 57,00 (ab)

70

80
L

50
1

Mental Well-being level

40
1

30

Stress level

T T T T T
1-5 6-10 11-15 16-20 »20

Garden area (m’)

the garden space on the stress level is projected
fo be greater than the interaction with the
number of plants. It is corroborated by the
findings, which show that the plant number
factor has a link with stress levels as high as -0,23
and mental well-being as high as 0,22. The
advanced test results from  HSD-Turkey
demonstrate that the garden with 11-15 plants
has the highest stress level, up to 26,14, while the
garden with 220 has the highest mental well-
being level, up to 60,43. (Figure 11). This finding
presents an infriguing scenario in  which
research participants with 11-15 plants had the
greatest stress level and the lowest metal
prosperity level. The polynomial orthogonal
(regression type test) test, on the other hand,
demonstrates  that the cause-and-effect
connection associated with the number of
plants and psychological states forms a linear
line.

24,32 (a) 22,36 (@)

R

24,50 (a)

! 24,40 (a) 20,43 (a)

I

T T T T T
15 6-10 11-15 16-20 >20
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Figure 10. Box plot with the average factor of the garden area related to the level of mental well-being (left) and level of
stress (right).
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Figure 11. Box plot with the average factor of plant number related to the level of mental well-being (left) and level of stress

(right).
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The water feature in a home garden is the next
thing to consider since it has a significant
association with mental well-being levels as high
as 0.26. The advanced test results suggest that
a garden with a water feature raises the mental
well-being level of research participants (as
high as 59,71) compared to study participants
who do not have a water feature in their
garden (as high as 55,56). (Figure 12). The fest
results for the garden space, plant quantity, and
water presence in the garden are identical to
prior research. The more plants that are present
in the garden, the greater the chance for
biodiversity, which harnesses one's connection
to nature (Cox et al., 2017; Hall & Knuth, 2019;
Young et al., 2020; Zhang, Zhang, & Zhai, 2021).

59,70 (a) 55,58 (b)

60
L

Mental Well-being level
50

40
1

o

30

T T
Exist Absent

Water feature existence

Stress level

Aside from that, the more plants there are in the
garden, the more oxygen there is, which relaxes
someone's psyche. Keeping animals in the
garden also improves their psychological state.
Regarding the occurrence of water features,
prior research shows that the availability of
water bodies (particularly natural ones) has a
good influence on psychological conditions
such as mental health. It even happens when
the socioeconomic element is taken into
account (Pouso et al., 2020; White et al., 2010).
Aside from that, listening fo water sounds
(together with visuals) may significantly reduce
tension and improve psychological states
(Thoma et al., 2018; Zhang, Zhang, Zhai, et al.,
2021).

2244 (a)
o

24,44 (a)

T T
Exist Absent

Water feature existence

Figure 12. Box plot with average water feature existence factor related to mental well-being (left) and stress level (right).

5. Conclusion

This study was successful in expanding
knowledge about the value of having a home
garden to enhance psychological conditions
during a pandemic, which has never occurred
before. During the pandemic shift, various
elements impact psychological circumstances
connected to mental well-being and stress
levels, according to this study. Age,
employment type, provincial location, living
quality, and the presence of a garden in the
house are all conftributing variables in this
situation. In terms of Java Island society, the age
range of 40-49 has the highest mental well-
being (with an average of 62.35-65.47) and the
lowest stress (with an average of 21.21-21.47),
regardless of where they live in the province.
Entrepreneurs (with an average of 23.78) and
private workers have the greatest stress levels
(with an average of 23.67). In terms of housing,
a house with a home garden has the finest
psychological state (with an average of 23.03).

In addition, the habit of engaging in green
space has a significant  impact  on
psychological states. The frequency of visits, the
length of tfime spent in the park, the breadth of
the garden areaq, the number of plants, and the
presence of water in the garden are all habitual
elements that have a large influence. This study
gives scientific evidence on the elements that
influence psychological states. Someone who
visits the home garden more than five days
each week has the finest mental health (with a
mean of 60.93) and the lowest stress level (with
a mean of 25.79). Similarly, what happened to
the time component in each park visit, when
someone who aftended for more than an hour
had superior psychological condition results? It
is advised that the workers' community
participation in activities in the home garden
five days a week for at least one hour. On the
other hand, it is suggested that urban dwelling
developers pay more attention to the house
garden and ifs constifuent aspects. The
minimum fime of each visit to the home garden,
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which is also connected to the type of activity
carried out, has to be examined further in a
future study to optimise the influence of the
home garden on mental well-being and stress
levels.
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The empirical investigation of which vrisk factor—political or

financial—is the optimal driver of country risk in emerging economies

in the twenty-first century has grown into a significant and volatile issue
in recent decades. This paper investigates the linkages between political
risk and financial risk in four Balkan economies (i.e., Greece, Albania,

Bulgaria, and Romania) from 1984 Q3 to 2018 Q4, using non-linear

autoregressive distributed lag co-integration (NARDL) and wavelet
coherence approaches. As a result, findings from the links between

political risk and financial risk are being used to provide significant

insights into effective urban planning in Balkan cities. The outcomes of
the NARDAL analysis indicate that there are short-term and long-term
asymmetric links between political risk and financial risk in the Balkan
countries except for Romania. The wavelet coherence study also
revealed that there is significant vulnerability between political risk and

financial risk at different frequencies in the region, also, political risk

is a key for predicting financial risk over the selected study period at
different frequencies in Albania and Bulgaria.
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1. Introduction

Country risk is an ancient global problem, while
contagious diseases and cyber-attacks are
considerably more recent occurrences threatening
the world's economies. Regardless of how well-
structured a nation's economy is, there is a chance
that risk elements will exist (Hacker, 2019). Some risk
factors can appear suddenly, while others might
develop due to laws or regulations. Studies in recent

years have indicated that factors related to bad
governance, particularly after the 2008 global
financial crisis, are linked to the fall of governing
institutions, particularly in emerging economies
(Humphrey & Michaelowa, 2019).

The dynamic relationship between political risk (PR)
and financial risk (FR) is one of the issues that are
mostly discussed in the macroeconomic literature.
However, the methodology shows that the relation
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between PR and FR is unclear, especially concerning
the direction of causality. Political factors are seen as
a volatile source of financial stability. Although
studies such as Barro (1991), Biatkowski et al. (2008),
Chan & John Wei (1996), Charfeddine & al Refai,
(2019); Cutler et al., (1988); Hillier & Longan, (2019);
Kirikkaleli, (2016), (2020); Li & Born, (2006); Pantzalis et
al., (2000); Pd&stor & Veronesi, (2013) and Smales,
(2015), were the papers that examined the linkages
between political risk and financial risk. However, the
findings are inconclusive. Studies by (Biatkowski et al.
(2008), Delavallade (2006), Pdstor & Veronesi (2013),
and Smales (2015) argue that political risk harms
financial stability. Contrary to these findings, Cassette
& Farvaque, (2014); Gydéngydsi & Verner, (2022)
expressed that financial risk negatively influences
political risk.

Unfortunately, most of the frending events in the
Balkan countries are yet to be highlighted in the
economics literature. Hence, the main aim of this
research is to fill this gap by employing the NARDL
and wavelet coherence techniques to examine the
linkages between political risk and financial risk. Thus,
using these modern econometric techniques, this
paper's other contribution is to proffer answers to the
following questions: (i) Is there a causal link between
PR and FR in the Balkan countries? (ii) If yes, what is
the direction of causalitye (i) Also employ the
findings to explain urban planning in the Balkan
countries.

To examine the linkage between PR and FR, we used
the econometric tools of NARDL and wavelet
coherence. The mother wavelet (t), which contains
useful tools for determining both the short- and long-
term correlations between political risk and financial
risk, theoretically serves as the fime-frequency
domain (Bredin ef al., 2015). As a result, it takes the
time and frequency dimensions into account
simultaneously. Although out-of-sample Granger
causality analysis has been used in prior studies, ifs
contribution to the literature remains unclear (Dees &
Brinca, 2013) due to systemic alterations in the
interplay concerning parameter uncertainty. In order
fo measure the sensitivity of the link between
variables in the plof, we employed wavelet
coherence, which allows us to comprehend the
degree of inferdependence within the analysis. The
study's  most  significant  confribution  is  ifs
recommendation of an inclusive growth conceptual
framework to lower PR and FR in the Balkan countries
in particular and the world in general. The study will
also  recommend effective urban  planning
development to urban planners based on the

political-financial risk outcomes. Finally, while
previous research has yielded conflicting results, the
new study's conclusions will be helpful to
policymakers and allow for additional debate
among those working to reduce risk and advance
urbanization.

The average public debt-to-GDP ratio for the Balkan
region is 46.4%, while that for Central Africa is 42.2%.
Nevertheless, there are considerable differences
between nations. In the case of Albania, the far-right
or extreme right-wing has posed a significant threat
to the counftry's financial system as a group of people
who believe to be superior to the vast majority based
on racial, ethnic, and religious criteria and regard
others as inferior. Since 1991, when Albania was the
least developed and most isolated natfion in the
Balkans, the country has been dependent on
assistance from foreign organizations despite not yet
being a member of the European Union. Corruption
in Albania has increased over the vyears, as
evidenced by the pyramid crisis in Albania caused by
political institutions. The extractive political institutions
are said to have started the scheme and utilized the
proceeds for personal gain. Markets can efficiently
create wealth when supported by robust
governmental institutions. Therefore, the small,
undeveloped economy was largely shielded from
the global financial collapse during the world's
financial meltdown. The global financial crisis did not
affect Albanian financial markets but also on the
resilience of Albanian banks because the markets
were less developed and no institutions filed for
bankruptcy during this crisis (Suraj, 2015).

Political instability caused by communist rule imposed
on the people of Albania also impacted rural-urban
migration, which cumulated in the early phases of
urban growth (Lerch, 2014). Difficulties faced by the
Albanian government in adopting a democratic
system and free market economy have made urban
planning in Albania rather static. The Communists
imposed restrictions on leaving the countryside in
Albania between 1960 and 1990, which resulted in
economic transformation as a major driver of urban
fransition. Furthermore, the post-communist era saw
a sharp increase in urban expansion, impacting
urban labor markets (Pojani, 2009). The labor market
sifuation has worsened in Tirana, the capital city, as
more than 25% of the population revealed the rapid
rate of urbanization.

In 1999, Romania was experiencing ifs worst
economic crisis due to several factors, including the
nation's declining GDP, high current account deficit,
inability to obtain credit, failure to pay off foreign
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debt, and the long-term cause of a lack of swift
structural reform implementation. The country's
apparent political instability was in the background
of all of this (Hord, 2001). Nevertheless, the nation
started its transition in 1990 with the advantages of
not having any external debt and inhabitants who
were enthusiastic about the end of communism.
Moreso, Romania's urbanization level is far below the
52% target set by the European Union (EU) due to
changes in the political system despite the
declaration of new towns in 2002. Before 1989, there
was socialist industrialization with a primary focus on
developing industrial  cenfers.  Resulting in
nationalizing residential buildings and eliminating the
market's role in forming city structures (Jézsef, 2006).
Greece's situation was very different; being the tenth
country to join the EU, it smoothly transitioned from a
highly authoritarian to a liberal one. It was regarded
as a model democracy that allowed a pluralist
system. Due to the quality and capacity to
guarantee rapid economic growth while engaging in
borrowing, the fierce policy reforms carried out by its
administration and its linkages to the EU recognized it
future potential. However, the 2008 financial
meltdown and the crisis brought on by the sovereign
debt had a terrible impact on the country's financial
and political systems. Beginning with its failure to pay
its debt, which prompted the IMF's intervention and
financing of the couniry's application for austerity
measures and the government debt- to-GDP ratio
increased from 109% in 2008 to 146% in 2010. On the
political front, the nation faces instability that resulted
in the downfall of the one-party system in favor of a
multi-party system. In addition, institutional quality,
corruption, and bureaucratic quality are significant
obstacles to the nation's politics and economy
(Butkiewicz & Yanikkaya, 2006).

It is widely acknowledged that financial stability can
lead to the stable growth of a nation (Ozil, 2018).
Frequent policy reforms could reduce financial risk; as
a result, political risk causes the need for short-term
macroeconomic policies. In addition, Pantzalis et al.,
(2000) examined the range of asset values in equity
markets across a two-week election period for 33
different countries, and the results showed that stock
prices rose within two weeks during the election. A
similar conclusion was reached by Cuftler ef al. (1988)
in their study, which found that political risk had an
immediate negative effect on the US financial
system.  Pdstor & Veronesi (2013) argued that
changes in the Australian financial market negatively
impacted political risk in Austria, while the Australian
federal political elections, according to Smales

(2015), harmed the financial market, which s
consistent with Pdstor & Veronesi (2013) findings.
Political risk's impact on financial markets was also
studied by Biatkowski et al., (2008) in 27 OECD nations,
and the results showed a favorable impact. Also,
according to Ashraf & Prentice (2019), political strikes
and labor unrest in Bangladesh harm 33 major
production firms. Other studies, including Kirikkaleli,
(2016) and Arcand et al., (2015), have highlighted the
relationship between PR and FR in ferms of economic
risk.

More so, the impact of PR on FR is also seen in other
empirical studies such as Mauro (1998), which utilizes
OLS regression to investigate the effect of corruption
on financial stability in 100 nations. The results
demonstrate that corruption lowers government
health sector spending, increasing public debt. After
noticing this link in a survey of 64 nations using the 3SLS
estimate from 1996 to 2001, Delavallade (2006)
corroborated this viewpoint. Similarly, Gonzdlez-
Ferndndez & Gonzdlez-Velasco, (2014) found that
political risk due to corruption increased financial risk
due fo high public debt throughout the period 2000-
2012 after investigating the Spanish autonomous
communities. Additionally, left-wing governments are
more likely to impose restrictions on capital flight than
right-wing governments (Alesina & Tabellini, 1989).
Therefore, elections or regime changes can affect
exchange rate policies, considering theirimportance
to investors concerning capital flight. This negative
impact of political risk on financial risk was also
confimed by Siokis & Kapopoulos (2003) after
investigating the impact of election cycles on the
Greece exchange rates market using an E- GARCH
model. Therefore, determining a suitable exchange
rafe depends on the government's political
condifion. Berdiev et al. (2012) conducted a panel
investigation on the relationship between PR and FR
in 180 countries using a data set spanning from 1974
to 2004. The results demonstrate that left-wing
governments and democratic institutions determine
the likelihood of choosing a flexible rate regime.

In addition, there has been limited study on the
connection between populism and financial crisis.
According to Funke et al. (2016)'s investigation into
the financial crisis and its electoral consequences for
20 developed countries, farright party vote shares
increased by about 4% or 30%. However, no far-left
party vote shares increased, and the outcome was
statistically stronger for post-World War Il periods. The
study of Gyodngydsi & Verner (2022) research
describes how the far-right Jobbik party in Hungary
rose to prominence amid the 2008 global financial
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meltdown. Several Hungarian families that had taken
out loans in the Swiss franc (or other foreign
currencies) were severely harmed by the steep
devaluation of the Hungarian forint. The study by
Cassette and Farvaque (2014) revealed the
detrimental impact of financial risk on political
stability. They stated that debts accumulated by
incumbents before elections increase their likelihood
of being reelected. They also added an increase of
about 20% in the vote of the far-right populists,
parficularly in areas where the exposure to foreign
currency debt was higher.

Just as political and financial risk affects every facet
of life, it also harms urban planning by migrating
people, companies, and investments between cities
orregions. The 2008 global financial crisis and polifical
swings in policies have undermined meaningful sefs
of guidance, investment, and policies in urban
statutory planning and design. It can be stated that
the built environment set up by the Commission for
Architecture and the Built Environment (CABE) has
dissolved since 2011 due to unstable political and
financial situations (Roberts & Townshend, 2017). The
field of urban planning in Albania has been quite
static. The uncontrolled movement of people caused
by polifical instability, primarily towards Tirana,
corrupts the urban planning system.

Given that no study has focused on political and
financial risks in these countries using the wavelet
coherence technique and a nonlinear
autoregressive distributed lag co-integration model,

Table 1: Summary of Descriptive Statistics.

this paper set out to fill this gap. Hence, the remainder
of this study is organized as follows: Section 2 provides
the dataset source and methodologies used in
analyzing the data. Section 3 includes a discussion
and empirical results, and Section 4 presents a
conclusion, policy recommendations, and an
important future research direction.

2. Data Sources and Methodology

2.1. Data Sources

This study analyzed the relationship between PR and
FR using the International Country Risk Guide (ICRG)
data from the Political Risk Service Group for Albania,
Romania, Bulgaria, and Greece from 1984 Q3 to 2018
Q4.In the ICRG, the PRS group has published political,
economic, and financial data for 146 countries since
1984. A country's political risk is evaluated by six
subcomponents, while its financial risk is evaluated by
5. Financial risk sub-components include exchange
rate volatility, foreign debt as a percentage of GDP,
current account as a percentage of exports, net
international liquidity, and foreign debt service. In
addition, there are six sub-components of polifical
risk:  external  conflicts, corruption,  religious
involvement in politics, law and order, ethnic
tensions, bureaucracy quality, and democracy
(Howell, 2011). In addition, Stata and R-software tools
are used to analyze the NARDL co-integration and
wavelet, respectively. Table 1 presents the summary
of the descriptive statistics of this study and it
indicates that there are no outliers in the datasets.

Period: 1984Q3 - 2018Q4
Source: Political Risk Group (PRS)
PRRO PRGR PRBU PRAL FRRO FRGR FRBU FRAL
Mean 65.18 70.90 69.38 63.90 29.44 31.84 31.82 27.30
Median 68.00 71.58 69.33 65.00 31.92 32.17 32.83 33.00
Maximum 78.00 84.00 77.00 69.67 42.50 37.00 41.00 46.17
Minimum 45.00 58.00 61.67 49.67 15.67 26.67 15.00 9.00
Std. Dev. 8.10 6.90 3.64 4.53 7.86 2.75 6.20 11.33
Skewness -1.10 -0.17 -0.04 -1.32 -0.11 -0.01 -0.69 -0.45
Kurtosis 3.22 1.92 2.26 4.21 1.42 1.67 2.71 1.55
Jarque-Bera 28.36 7.33 3.18 48.26 14.69 10.19 11.54 16.76
Probability 0.00 0.03 0.20 0.00 0.00 0.01 0.00 0.00
bservations 138 138 138 138 138 138 138 138

Note: PRRO: political risk in Romania, PRGR: political risk in Greece, PRBU: political risk in Bulgaria, PRAL: political risk in Albania, and FRRO:
financial risk in Romania, FRGR: financial risk in Greece, FRBU: financial risk in Bulgaria, and FRAL: financial risk in Albania.
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2.2. Models Estimations

2.2.1. Unit Root Test

The initial estimation step in this study is to prevent
spurious regression. In a recent study, some studies
have criticized the analysis of unit root tests of time
series data without structural breaks (Humphrey &
Michaelowa, 2019; Ashraf & Prentice, 2019; Roberts
& Townshend, 2017). The study employs the unit

root test of Zivot & Andrews (2002) with a single
structural breakpoint analysis and this primary step
is important to know if the variables employed in
this study are integrated at | (1) or I(0) but not at I(2)
or higher. To estimate the unit roofs for Zivot &
Andrews with breaks point, the mathematical null
hypothesis of the unit root is formulated as:

Xe = L+ pXe-1 + ¢ (1)

Where xirefers to interest variables; yis the
constant term, and et is the error term. By taking unit
differencing, the equation becomes Axi = u+ et;
where A=(1-B); pis the parameter slopes for
lagged variables; which becomes 1 if there is a unit
root or the variable is not stationary (Zivot &
Andrews, 2002). The alternative units’ roots such as
ADF and FADF with a break points are criticized
(Humphrey & Michaelowa, 2019; Ashraf & Prentice,
2019) and are not used for this study.

PR, =0y + 0fFR} + 05 FR; ,

2.2.2. NARDL bounds test

The study used the NARDL bounds test developed
by Shin et al. (2014). This test helps to capture the
long- and short-run asymmetric co-integration
relationship between political risk and financial risk.
Furthermore, this technique can be employed
whether the repressors are stationary at first
difference or level; however, they cannot take on
regressors that are stationary at | (2). The
economefric models are presented below in
equations (2) and (3).

(2)

PR, =6, + 67FR} + 6;FR; + ¢, , (3)

The study illustrates separate estimation models for NARDL models in the following estimation equation

shown below:

APR =0y + 0,PR + 6,FR + ¥5_,6sAPR + Y5_, 0, AFR + &,.

In the previous equation above, 6,,6,and 6,
represent long-run parameters, while 6; and 8,
denote short-run parameters. PR is the political risk,
the dependent variable, while FR signifies financial

(4)

risks, which are the regressors. Following the study
of Ahmad et al. (2018), 6,65 and 8; represent
vectors of unknown long-run parameters.

S S S S
FR} = Z AFR} = Z max (AFR; 0), FR; = 2 AFR; = 2 min (AFR; 0),  (5)
j=1 k=1 k=1 k=1

The fifth equation models asymmetric co-
infegration in the nonlinear framework association
of the Balkan countries’ PR and FR. The equation
also indicates the partial sums of the negative and

positive changes in financial risk. Finally, as shown
in equation (6), we convert conventional ARDL to
NARDL.

P ¢
APR, = 8, + 6,PR,_, + OFFR}_, + 05 FRy, + Z @, APR,_, + Z(n;AFR;_l v aAFRE) + &, 6)

i=1

i=0

Where p and t are lag orders, ;" AER}_; estimates the short-run effects of financial risk increases in
political risk and ;7 AER;_; measures the short-run impact of financial risk reduction on political risk.
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14 t
APR, = Z V; APR,_, + Z(K;AFR;_l + K7AFR;_,) + RiECT,_y + u, 7
i=1 i=0
S PR, ; S PR,y ;
+_ PPReyy o PrRetj a=12 (8)

¢ i pFR{_;’ “ i pFR;_;’
j=0 Jj=0

In equation (7), K and K;~ stand for short-run adjustment symmetry, V; represents the short-run coefficient;

and R; is the coefficient of the error correction term. Finally, with equation (8) above, FR{_;

and FR;_, are

computed, which is the asymmetric cumulative multiplier effects of a 1% variation.

2.2.3. The Wavelet Approach

The paper examines the linkage between PR and FR
and follows the wavelet mathematical application
postulated by (Goupillaud et al., 1984). This wavelet

technique's innovation is that it decomposes a
single fime series into a bi-dimensional time-
frequency domain. The mother wavelet's equation
is shown below.

W(6) = maei@ote™t p(t), =1, 2, 3...., T, where i is the mother wavelet (Kirikkaleli & Gokmenoglu, 2020). The
fransformed wavelet is indicated in the equation below by adding location and frequency.

Vs ©=u(t =K/ )ef eRf2O.(9)

The continuous wavelet function after adding p(t), which represents fime series data, is depicted below:

Wole ) = [ pO 7 () dt (10)

Where k and f are determinants of time and frequency domains and they are represented by a modified
p(t) equation with the ¢ coefficient. After adding the coefficient of ¢ to equation (10) above, equation (11)

is generated:

db

p(®) = J; [/ Wy (e ) da] 5 (1

This study ufilizes the wavelet power spectrum (WPS),
which enables us to capture the vulnerable
frequencies and periods of the time series variables

fo obtain information about the political and
financial vulnerability of the Balkan countries. The
WPS function is shown below:

WPS,(k.f) = [Wp(k. PI°, (12)

One of the major benefits of WPS is that the
approach reveals causal linkage between the PR
and FR variables in a combined fime-frequency-
based causality, which makes it more advantageous

|C(f‘114/pq(k,f))|2

than the traditional causality and correlation tests.
The equation below shows the squared wavelet
coherence (Kirikkaleli, 2020).

Rk, f) = -

Where C represents fime and the smoothing process
over time, and 0<R2 (k,f) < 1. Variables are correlated
when R2(k,f) is close to 1 and is depicted in red color.
Similarly, when it gets close to zero, variables are not
correlated and are depicted in blue color. Torrence

(2w )| )c(F =2 Wae)|*)

(13)

& Compo’s (1998) strategy of examining differences
in the wavelet coherence by employing deferrals in
the wavering of two-fime series is used to solve the
challenge of R?(k,f), which does not provide insight
into the negative and positive correlation.  The
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equation below shows the wavelet coherence
phase difference:

(el waaen))
$pa(k, f) = tan 1(m) ' "

In the wavelet coherence analysis, an imaginary
operator is represented by L and O for the real
portion operator. When arrows point to the right
(left) in the thick black area of the wavelet
coherence analysis, variables are said to be
positively (or negatively) correlated. Arrows that
point up and down are another sign of causality
(Caietal, 2017). When arrows point left-up or right-
down, it implies that the first variable is leading the
second, and when they point left-down or right-up,
it means the second variable is leading the first.
Since the first variable is financial risk and the
second is political risk, arrows pointing left-up or
right-down indicate that financial risk leads to
political risk, while arrows pointing left-down or

Table 2: Summary of Unit Root Test outcomes.

Unit Root Greece Albania
Technique
PR FR PR
Zivot- | (0)** | (0)*** [ (1)*** (1) *
Andrew
BreakPoint (1993Q3) (2010Q2) (2002Q2)

(1996Q2)

right-up indicate the opposite. Political risk is
leading when arrows point straight up and lagging
when arrows point straight down.

3. Empirical Findings and Interpretations

3.1 Unit Roots Test Outcomes

The preliminary step was fo prevent spurious
regression, hence this study employs a single
structural break unit root test of Zivot & Andrews
(2002). Table 2 presents the result of Zivot Andrews'’s
unit root tests, which are analyzed categorically
across all four Balkan countries. The Zivot-Andrews
unit root results show that the PR and FR variables
are integrated at both I(1) and |(0) and none of the
variables were [(2) or higher.

Bulgaria Romania
PR FR PR FR
| (O)** [(0)** [(0)* [(0)*
(1994Q3) (1998Q1) (1999Q1) (1999Q4)

Note: *, **, and *** denote statistically significant at the 10%, 5%, and 1% levels, respectively.

3.2. NARDL Estimations Test Outcomes

3.2.1. NARDL Estimations Test Outcomes for Greece
The next step in the risk modeling procedure is to
ascertain the long- and short-term asymmetric
effects of the PR and FR linkages between the
countries. The paper rejects the null hypothesis of
no co-integration between political risk and
financial risk in Greece because, as illustrated in
figure 3 below, the calculated t-statistic and f-
statistic are greater than the critical values of those
developed and postulated by Baneriee et al.
(1998) and Pesaran et al., (2001) at 1% and 5%
significant values, respectively. According to the
calculated long-run coefficients, the political risk in
Greece is stafistically impacted by both positive

and negative financial risk. The positive coefficient
for the positive portion of financial risk will cause a
rise in PR of 0.129%, while the positive coefficient for
the negative portion of financial risk will cause arise
in PR of 0.028%. This indicates that any shock in
financial risk, whether positive or negative,
confributes to anincrease in political risk in Greece
In the short run, the estimated coefficient shows
that a positive or negative shock to financial risk
positively correlates with political risk. Any positive
or negative shock to financial risk increases political
risk by 0.069% (0.067%). Summairily, both positive
and negative financial shocks in Greece increase
its positive political risk, both in the short and long
term.
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Table 3: NARDL Estimation for the Balkan Countries where Financial Risk is the Regressor.

Bulgaria Albania Greece

Long-Run Estimates
Regressors Coeff T-stat P-value Coeff T-stat P-value Coeff T-stat P-value
FR{ 0.139 428 0.00 0.093 2.34 0.02 0.129 3.32 0.00
FR{ -0.055 1.16 0.25 0.155 433 0.00 0.028 0.51 0.60
Short-Run Estimates
AFR{ -0.015 -0.37 0.71 0.006 0.25 0.80 0.069 0.93 0.35
AFRY -0.027 -0.49 0.63 0.161 2.89 0.00 0.067 1.18 0.24

F-stat P-Value F-stat P-Value F-stat P-Value
Long-Run Asy 0.010 0.91 2.232 0.138 57.29 0.00
Short-Run Asy 0.545 0.46 1.001 0.319 0.550 0.46

The co-integration test statistics include Bulgaria (t BDM =-2.7757, F PSS = 4.0253), Albania (t_BDM =-5.3522, F_PSS = 6.5515), Romania

(t_BDM =-2.7293, F_PSS =2.0047), and Greece (t_BDM =-4.9555, F_PSS =

6.3306). The t-statistics' critical value is equivalent to -2.76, while

the F-statistics' critical values are equal fo 3.47, 4.01 and 5.17 at 1%, 5%, and 10%, respectively. Short-Run Asy = Shorf-Run Asymmetry

and Long Run Asy = Long Run Asymmetry.

3.2.2. NARDL Estimations Test Outcomes for Bulgaria
With regards to Bulgaria, the null hypothesis is
rejected also simply because the study's t-statistics
(t BDM) is higher than the critical value using
Banerjee et al., (1998) as a benchmark at a 5%
significant level, indicating co-integration between
the PR and FR variables in the country. The f- statistic
exceeds Pesaran et al. (2001)'s the critical value by
more than 1% at the 1% significant level. The study
for the NARDL's estimated t-statistics and f-statistics
(F PSS) shows co-integration between PR and FR,
indicating that PR is linked to Bulgaria's FR.

The coefficients for the positive (negative) portions
of financial risk indicate that over the long term, a
positive (negative) shock to financial risk will cause
an increase in the political risk of 0.139% and a
decrease in political risk of (-0.055%), respectively.
This study suggests that any positive shock to
financial risk contributes fo an increase in political
risk, and any negative shock fo financial risk
contributes to a decrease in political risk in Bulgaria.
In order words, every negative shock to Bulgaria's
financial risk lowers the nation's long-term political
risk. Moreover, any positive (negative) shock to
Bulgaria's financial risk will, in the short run, cause a
decrease in political risk of up to -0.015% (-0.027%),
suggesting that any shock to financial risk, whether
positive or negative, contributes to a short-ferm
reduction in political risk in Bulgaria.

3.2.3. NARDL Estimations Test Outcomes for Albania
We adopt the alternative hypothesis because, in
the case of Albania, the study's t-statistics (t BDM) is
higher than the crucial value using Banerjee et al.

(1998) as a benchmark at a 5% significant level. It
indicates that Albania's political risk and financial
risk indicators are co-integrated. Additionally, the f-
statistics exceeds the Pesaran et al. (2001) 1%
significant level crucial value. Therefore, the study
for the NARDL's calculated t-statistics and f-statistics
(F PSS) demonstrate a linkage between political risk
and financial risk. In the long run, positive
coefficients of financial risk demonstrate that a
positive (negative) shock to financial risk has
increased political risk by 0.093% (0.155%), which
means that any positive ( (negative) shock to
financial risk contributes to an increase in political
risk in Albania. In the short term, a positive
(negative) shock to financial risk also raises the
political risk by 0.006% (0.161%), according to the
positive coefficients for both the positive and
negative sections of financial risk. In conclusion, any
positive or negative shock in politicalrisk plays arole
in increasing Albania's financial risk in both the short
and long run.

3.3. Wavelet Approach Test Outcomes

Asin figure 1 below, the red color indicates the high
political risk activities. In Greece, high political risk
activities occurred from 1989 to 2000 in the medium
—run (on a scale of 8-16). During this period, several
political events took place, including (i) protests
against the government's plan to curtaill the
president's authority, (i) an internal crisis brought on
by opposition to the Republic of Macedonia's flag
and name, (iii) fension between Greece and Turkey
over the Aegean Isles dispute and (iv) ftension
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resulting from the kiling of a British diplomat by a
left-wing guerrilla group (BBC). Also, significant
vulnerability isrevealed from 1990 to 2002 in Aloania
in the long run (in the 16-32 scales). Some of the
political events in Albania during this period
include- (i) the conviction of corrupt politicians —
Fatos Nano and Ramiz Alia, (i) the Protest against
the death of Azem Hajdari, (i) internal conflicts
from the succession of Pandeli Majko and (iv) fraud
from general elections. More so, the result of
Bulgaria shows that high political risk occurred from
1989 to 2005 in the medium run. The political events

during this period include- (i) the collapse of the
Bulgarian Socialist Party government in the face of
mass demonstrations, (i) the arrest of Todor for
corruption, and (iij elections as Zhan Videnov
becomes prime minister. In addition, Romania's
power spectrum indicates weak political risk
vulnerability from 1989 to 1999 at different
frequencies except from 1999 to 2003, and the
political activities during this period include disputes
resulting from the killing of Nicolae Ceausescu and
his wife, ex-communist leadership protests, and
miner riots, fo name a few.

Greece

Peiod

Albania

A5 000

ERT. )

Petied

Pailod

Time

Figure 1. Wavelet Power Spectrum for Political Risk.
Source: Author using Political Risk Group (2019) data

Figure 2 shows the wavelet power spectrum of
financial risk across the four Balkan countries. As
previously indicated, the x-axis represents the
wavelet location in time, while the y-axis represents
the wavelet period in years. As seen in the figure,
Greece experienced significant short- and medium-
term financial risk vulnerability from 2008 to 2014 (at
different scales) and 2004 and 2001 (at the 2-4
scale). The sovereign debt crisis prompted more
austerity measures in exchange for debt the
European Union had sanctioned. More austerity
measures were also agreed upon, with a 50% debt
write-off from the EU. The worldwide financial crisis

and Greece's sovereign debft crisis are, therefore,
represented by the financialrisk in Greece from 2008
to 2014. So, when the Greek parliament was
debating EU freaties and policies, the country's
finances collapsed due to the adverse impact of
the world financial crisis and long-term trends in
current account imbalances and budget deficits.

In addition, Albania indicates significant financial

activities in the short- and medium-terms (at
different frequencies) from 1997 to 1999; this
represents the collapse of Albania's pyramid

investment schemes. In confrast, Bulgaria's wavelet
power spectrum from 1994 to 1999 is stafistically
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significant in the medium- and long terms. The
devaluation of the Bulgarian currency was a source
of financial risk during this time. The financial risk was
particularly susceptible in Romania between the 4-8
and 8-16 scales from 1999 to 2001. Therefore,

whereas Greece's financial risk vulnerability is mainly
in the '20s, it is dominant in the '90s in Bulgaria,
Romania, and Albania. Any political risk shock,
positive or negative, confrioutes to a rise in FR in
Albania over the long and short run.

Greece

16000

A 000

P

0250

o0szZ

Pered

Albania

Time

ER=].5a)

Perod

Paned

Romania

Figure 2. Wavelet Power Spectrum for Financial Risk.
Source: Author using Political Risk Group (2019) data

The wavelet coherence between PR and FR is
shown in Figure 3 below; the couture lines represent
wavelet squared coherence values of 0.0, 0.2, 0.4,
0.6, and 0.8. Curves with red colors and the black
lines surrounding them are the more vulnerable
regions. The arrows also depict co-movements
between the two variables. In Greece, political risk
and financial risk are stafistically correlated. From
1995 to 2002, which corresponds to an eight-year
cycle period, the primary region is in the medium-
term between the 8 and 16 scales when FR is a good
predictor of PR. This finding in Greece is consistent
with research by (Pantzalis et al., 2000), which found
that PR is a direct effect of FR. However, at high
frequency, there was a negative correlation in 2004
and, in the short run, a positive correlation in 1988.

In contrast, lead-lag causality from PR to FR was
shown in 2009. In the case of Albania, significant
causality between 1991 and 2002 demonstrates
that political risk leads to financial risk because the
arrows between the 16 and 32 scales point directly

upward, and a positive correlation between the two
scales was seen in 1989 in the short run, in the 2 to 4
scales. Furthermore, a two-year cycle from 2003 to
2004 shows an opposite lead-lag association from
financial to polifical risk. The 2009 global financial
crisis had little impact on Albania since the country
lacks standard financial markets, which can be
considered a blessing in disguise.

Additionally, the main cenfral region in Bulgaria is
shown fo have a highly significant coherence
between 1996 and 1999. In the short run, changes in
PR lead to FR on a scale of 2 to 4. The situation in
Bulgaria is significantly different since, from 1996 to
1999, we saw that financial risk leads to political risk
in the short run. Romania's most statistically
significant area is the high-frequency region
between the 2-4 and 4-8 scales, which has a
positive connection between 2013 and 2015. More
so, there was a positive correlation in 1988, which
shows a positive association between PR and FR in
the short run.
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Figure 3. Wavelet Coherence between Political Risk and Financial Risk.
Source: Author using Political Risk Group (2019) data.

This study proposed a conceptual framework of inclusive growth to mitigate PR and FR in the countries, as
shown in figure 4 below.

™

[ Inclusive Growth }

nhance financial
inclusion through
good governance
and strong
institutions

All inclusive political

institutions to reduce
financial risk

el

Figure 4. The figure proposed a conceptual framework for inclusive growth for countries.
Source: Author’'s computation

Political instifutions are essential for a counfry's individual's property rights are assigned to them by
success because strong political institutions the constitutional state, which also guarantees
determine  good economic instifutions. An them. The promise of property rights serves as the
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primary incentive for people and businesses to
gather inputs for production and utilize them in
manufacturing. When looking at inclusive growth
from a political standpoint, it is important to have an
impartial judiciary that will uphold law and order
neutrality. Power should also not be concentrated
within  small individuals or elite groups. Better
inclusive growth is facilitated by social capital,
which includes public frust in leadership, the
government, and civic involvement (Wilson, 1997).
Politicalinstitutions are open to everyone, regardless
of background, gender, or area. Inclusive polifical
institutions' influence impacts a nation's income and
production on economic processes like investment
in factors of production (Porta et al., 2008).

By ensuring that all participants have access to the
same level of services and opportunities as one
another, inclusive urbanization aims to address
difficulties with access to urban services and the
equality of the socio-economic  structure.
Furthermore, effective political and financial
institutions with the foresight of inclusive growth will
ensure adequate  decision-making. Inclusive
urbanization that embraces well plan housing policy
and less restrictive land use regulations where all
stakeholders- such as women, children, migrant
workers, and refugees, are taken info account can
enhance better livelihood for all.

4. Conclusion and Recommendations

In order to assess the asymmetry and time-
frequency relationship between political risk and
financial risk in the Balkan countries, the paper used
a quarterly dataset spanning from 1984Q3 to
2018Q4. The dataset in this study is broken down into
fime-frequency space using a wavelet, which
makes it easy to determine the short-, medium-, and
long-term interactions between the two variables.
Our NARDL findings show an asymmetric relationship
between political risk and financial risk in Albania,
Greece, and Bulgaria, except Romania, which lacks
co-integration. Additionally, our results from the
wavelet coherence analysis demonstrated that
political risk in Albania and Bulgaria is a good
predictor of financial risk. While financial risk drives
political risk in Greece, Romania's result shows a
positive correlation between political risk and
financialrisk at different frequencies. Furthermore, in
terms of the linkage between PR and FR, our findings
support those of Pdstor & Veronesi (2013) and

Biatkowski et al. (2008), who show how political risk
affects financial development.

The study also brings to bare recommendations for
urban planning development in the Balkan
countries. First, we recommend that the Balkan
countries' urbanization development becomes
mature. The government of Albania, Bulgaria,
Romania and Greece should focus on how to
reduce political and financial instability fo improve
urbanization, which will consequently help urban
planners develop cities, fowns or regional planning.
In addition, the government should enact urban
planning laws that are amenable to the dynamics
in the political and financial situations, as
authoritarian leadership can either make static
urban policies or slow down urban planning
processes. Furthermore, reducing corruption can
reduce the bureaucratic processes involved in
implementing and executing urban planning
policies. Hence, good governance via a good
leadership style, effective handing over during
regime change and a stable financial regime can
enhance an effective urban planning system.
Finally, fo enhance the effective financial sector,
the study recommends long-run financial policy
reforms, increase public frust in the countries’
financial system and credible all-inclusive political
parties to attain all-inclusive financial systems. Future
studies should consider other macroeconomic
variables in the estimation of NARDL co-integration
in a country-specific analysis.
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